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ABATTOIR, Rattway, 164 

Abbey church of St. Alban, Buck- 
ler’s history of (review), 364 

Abbey near Rouen, 94 

Abbey of Westminster, 94 

Aberdeen railway, 96 

Academy, royal, the, 95, 400 

Account of the iron barque Jose- 
phioe of Liverpool, 227 

Acid, sulphuric, lecture on, by H. 
М. Noad, 262 

Acoustics of theatres and other au- 
ditory buildings, 29 

Action of waves, by Prof. Airy, 254 

Address of Sir R. loglis to the mem- 
bersof the British Association, 254 

Admiralty, electric telegraph at, 164 

Adulteration of flax, 164 

Aerial locomotion, 94 

Age of volcanoes, 185 

Agriculture, notice of, by Sir John 
Rennie, 150 

Air and water of towns, remarks 
on, 127 

Air, the tides of, 255 

Airy, Prof., on the action of waves, 
254 

Alban, Dr., investigation of the 
high-pressure steam-engine (re- 
view), 45 

Algebra made easy, by Tate (re- 
view), 02 

Algeria, irrigation of, 29 

All Saints’ church, St. John’s-wood, 


30 
Alnwick, St. Paul's church at, 28 
Alpine railway, Vienna and Trieste, 
199 


Alps, a road over the, 162 
Alps, tunnelling of the, 30 
American great bridge, 152 
Amicis Colosseum, &c. (review) 18 
Amiens and Boulogne railway, 95 
Analysis of the waters of King’s 
well, Bath, 30 
Analysis of Pernvian alloy, 80 
of Bohemian glass, 64 
Ancient and modern structures, ma- 
terials of, 94 
Ancient and modern architecture, by 
Jules Gailhabaud (review), 19 


INDEX TO VOL. X. 


Ancient decorative art, paper on, by 
Hudson Turner, 22 

Ancient Syracuse, paper on, by S. 
Angell, 35, 62 

Ancient world, Prof. Ansted on the 
(review), 158 

Anemometer and revolving scales, 
paper on, by Capt. Cockburn, 286 

Angell’s paper on ancient Syracuse, 
85, 62 

Angles, on the measurement of, by 
О. Byrne, 313, 351 

Animal Electricity, 255 

Ansted, Prof., on the ancient world, 
(review), 158 

Ansted, Prof., on geological science, 
112 

Ansted’s, Prof., geological lectures, 


Ansted’s, Prof., introdnctory ad- 
dress at King’s college, 358 
Antiquities in Australia, 199 
Apparatus for lessening the effects 
of collision on railways, 190 
Apparatus for lightbouses, 385 
Aqna Virgine (review), 105 
Arabia, copper mines in, 112 
Arabia, lithographic stone in, 111 
Arches, construction of, 211, 249 
equilibrium of, 66 
of Upton church, on one of 
them, by W. Bromet, 123 
Arcbitects, British, royal institute of 
6, 26, 62, 82, 128, 155, 192, 227, 
861, 367, 397 
Architects, Irish institute of, 336 
Architectural carvings, 65 
Architectural history of St. Alban’s 
abbey, hy Buckler (review), 864, 
392 


Arebitectural maxims and theorems, 
by T. L. Donaldson (review) 204, 
246 

Architectural works, German, 241 

Architecture, arcuate and trabeate, 4 

a glance at some of its at- 
tributes, by F. Lush, 165, 238 
Architecture, Buddhish, 111 
ecclesiastical, castellated, 
and domestic, of England, by J. 
Hadfield (review), 363 

Architecture, engineering, by Sir J. 

Rennie, 150 


Architecture in Great Britain, his- 
tory of, by J. Elmes, 166, 209, 
234, 268, 300, 337, 378 

Architecture, Grecian, Bell’s essay 
on, 123 

Architecture of St. Alban’s abbey, 
by Buckler (review), 302 

Arcuate and trabeate architecture, 4 

Area gratings, Marvin's patent, 88 

Armament for war steamers, 161 

Armament, new, for the royal navy, 
$15 

Army and navy clubhonse, 163, 178, 
231 


Art collectors, over-zeal of, 93 

Art of mosaic, Digby Wyatt’s paper 
on, 87 

Art of sketching from nature sim- 
plified (review), 247 

Art, private collection of her Ma- 
jesty and Prince Albert, 199 

Artesian wells, 79 

Artesian welis in volcanic forma- 
tions, 208 

Artificial minerals, 335 

Artists, physical improvement of, 71 

Arts, royal Scottish society of, 25, 
61, 81, 128, 152 

Arts, society of, London, 24, 61, 81 
122, 153, 192, 229 

Art- union, Munich, 162 

Association, the British, 254, 286 

Astronomical society on the new 
planet, 111 

Astronomy, tangible, 255 

Atlantic and Pacific oceans, plan 
for connecting, 225 

Atmospheric electricity, Highton 
on the effects of, 25 

Atmospheric railways, 115 

Atmospheric railway tubes, War- 
cup’s patent, 90 

Atmospheric railway valves, Fair- 
bairn’s, 152 

Atmospheric rays, colours of the 
horizon, 367 

Atmospheric resistance, law of, 367 

Atmospheric system, Croydon, 200 

Atmospheric waves, Birt's report 
on, 257 

Austin and Remmell’s patent tesse- 
lated work, 89 

Austria, city embellishments in, 29 


Austria, literary and art property in, 
199 


Austria, polytechnics in, 149 

Australian antiquities, 199 

Australian railway and Syduey wa- 
terworks company, 812 

Avignon and Marseillesrailway, 231 

Axles for railway carriages, by H. 
Bessemer, 190 


B 


Baden, Grand Dochy of, meeting of 
archeologists, 126 

Бау» memoir of Sir John Soane, 
1 

Baillie’s method of saving life when 
skating and curling, 62 ; 

Balance spring, laws of isochronism, 
by С. Frodsham, 188 

Banks of the Rhine, great adorning of, 
126 

Barlow, W. H, on the construction 
of arches, 211, 249 

Barry, (Charles), on the new house 
of Lords, 163 

Baronial and ecclesiastical antiquities 
of Scotland (review), 290 

Basbforth’s description of a universal 
time table, 306 

earthwork tables, 

view) 202, 289 

Basire’s blade protractor, 310 

Bavaria, governmental chemistry in, 
63 


(re- 


hall of liberty in, 163 

Besle, bridge over the Rhine at, 136 

Baylis’s patent slub chains, 356 

Beadon’s patent for warping vessels, 
291 

Belgium, buildings in, in the London 
style, 30 

Bell’s essay on Grecian architecture, 
124 

Bell’s patent for smelting copper ore, 
88 


Berlin, great news hall at, 29 
society, for the improvement 
of the working classes, 163 
Bessemer’s railway axles, 190 
Bieléfield’s patent papier maché or- 
naments, 119 


il 


Billings and Burn on the antiquities 
of Scotland, baronial and ecclesias- 
tical (review), 159, 290 

Birkenbead and Chester extension 
railway, 95 

Birmingham corn exchange, new, 92 

institution of mechani- 
cal engineers at, 37, 190 
Birt’s report on atmospheric carves, 


257 

Blackburn’s sketcbes, graphic and 
descriptive (review), 363 

Blade protractor, registered by James 
Basire, 310 

arog on his improved gas borner, 

Bohemia, railways and coal mines іп, 


29 

Bohemian glass, analysis of, by Dr. 
Rowney, 64 

Boldest enterprise of the age, the 
draining of the Zayder-zee, 29 

Books lately published (foreign), 87 

Borrie’s patent for the construction 
of piers and harbours, 247 

Botany and steam navigation, 256 

Boulogne and Amiens railway, 95 

Bourne’s catechism of the steam en- 
gine, (review), 391 . 

Bradford and Leeds extension rail- 
way, 96 

Breakwater of Cherbourgh and Ply- 
mouth, 283 

Breakwater in Delaware Bay, 281 

Brees’s first series of railway practice 
(review), 92 

Brett and Little's patent electric telo- 
graph, 294 

Brett’s paper on his electric printing 
telegraph, 193 

Breynton’s patent rotary engine, 293 

Bricks (moulded), 92 

ane (great railroad) in America, 


Bridge over the Rhine at Basle, 136 
strain on the platform of а 
suspension, 97 
Bridge over the Poldervaart, by 
Manby, 125 
Bridge (Niagara), Ware, 162 
Bridges of the Romans, (review), 104 
(tubular), 64, 376 
British Architects, Royal Institute of, 
6, 26, 62, 82, 123, 155, 192, 227, 
261, 367,397 
British Association, 254, 286 
museum, I., 239; II, 257; 
III., 302 ; IV., 846; V., 383 
Brighton and continental steam- 
packet company, 263 
Broad and narrow gauge, wear and 
tear on, 317 
Brockedon on the vulcanization of 
india-rubber, 186 
Browning’s mode of measuring and 
valuing carpenters and joiners’ 
work, 62, (review) 198 
Brown’s description of a coil electri- 
cal machine, 26 
Brussels, prevention of accidents on 
railways in, 199 
Buchanan's patent improvements in 
ships and propelicrs, 178 
Buckingham palace, 31, 265 
Bucknall on locomotive slide valves, 
177 
Bockler’s history of the abbey church 
of St. Alban, (review), 364 
Buckle’s paper on the use of the fan 
last, 190 
Buddhiah architecture, 111 
Builders’ benevolent institution, 233 
Buildings, (fire-proof), defects in the 
principle and construction, 156 
Building act, 399 


INDEX, 
Барсак operatives, short time for, | Chandelier suspenders, Finlay’s pa- 
2 


tent, 58 


(public), inauguration of, at | Changes іп the position of the transit 


Constantinople, 162 
Bunnett’s patent water closet, 144 
Burnettizing timber, 28 
Bury and Ipswich railway, 95 
Botton the archeologist, 31 
Byrne on iogarithms, 242 

on the measurement of angles, 

$13, 351 

Byrne's пет theory of the earth, 99, 
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C. 


Caen з France, a basin in progress 
at, 87 
Calcutta, gallery of art at, 31 
Cambridge, chapel of Jesus college 
at, 1 
Cameos, Gray on the manufactare 
of, 154 
Canal, the Ganges, India, 168 
(Helder), Jackson on, 124 
locks, wicket gate for, by 


Lowthorp, 244 

Candidus’s Note Book, Fasciculus 
LXXII, 233; LXXII., 266; 
LXXIV., 298; LXXV., 341; 
LXXVI., 371 

Canina on ancient architectare (re- 
view), 317 

of Rome, 168 


Canning’s plan for arresting the pro- 
gress of fire in dwelling houses, 
192 


Canterbury cathedral, 109 

Caoutchouc, Moulton’s patent im- 
provements in, 320 

Cape Town gas works, 399 

Capillary attraction, 256 

Carlton club-house, 297 

Carpentry іп divisions A, B, C, by P. 
Nicholson, (review), 204 

Carpenters and joiners’ work, 
Browning on measuring, &c., 62 

Carpmael on raising and shaping 
metals, 112 

Carriages, Rennie on, 80 

(railway), Wight’s improve- 

ments in, 153 

Carrick’s improved railway indicator 
and alsram, 61 

Cart drag, Rutherford’s improvements 
in, 153 

Carter’s lubricator for macbinery, 391 

Carvings (architectural), 65 

Caske and vessels, 183 

Cast-iron, Kenrick’s patent for glaz- 
ing it, 27 

Castle of Ostia, Ripingille’s sketch of, 
21 


Castle’s notes on surveying and | 


levelling, (review), 159 
Catechism of the steam engine, by J. 
Bourne, (review), 391 
Cathedral (Canterbury), 105 
Cologne), 33, 126 
Durham), 164 
of Speyer, restoration of, 
93 
Cement intonaco, Marshall’s, 153 
Central sun, 86 
Centre punch, 263 
phy, Dr. Morse’s system of, 64 
Chairs and fastenings for railways, 
May’s, 390 
Cham rs on ancient sea margins, 
Chambers’s (Robt.), select writings, 
(review), 92 
Chamonix, the valley of, 162 
Chance and Padge в patent for the 
manufacture of glass, 27 


instrument, 286 
Chantrell on the geometric system of 
medieval architects, 123, 227 
Chemical society, 156 
Cherbonrg harbour, 281 
and Plymonth breakwaters, 
283 
Chess-board (economical), Dr. Roget’s 
25 
Chesshire’s apparatus for railway car- 
riages, 190 
Chester and Birkenhead extension 
railway, 95 
қау cans, improved, Stewart, 
53 


China grass горе, 400 

Chinese wall, 268 

Chromaty pe, Hant’s, 202 

Church of Adel, York, Chantrell on 
ancient roof of, 128 

Church of the holy sepulchre at Je- 
rusalem, 193 

Churches, new metropolitan, 40 

City embellishments in Austria, 29 

City of London Union workhouse 
competition, 898 

City of Mexico, 264 

Civil Engineers, institution of, 62, 

72, 88, 124, 155, 188, 227, 261 

Clarke aod Varley’s pneumatic pile 
driver, 91 

Claussen’s patent propellers, 88 

Cleopatra’s needle, 30 

Cliff, Shakspeare’s, 126 

Clocks, Rennie on, 148 

Clubhouse, army and navy, 163,173 
281 


Coaches, steam, 115 

Cochran’s sawing machine, 200 

Cockburn, captain, ou anemometers 
and revolving scales, 286 

Cohesion of liquids, influence of 
heat on, 8 

Coil electrical machine, 26 

Coke ovens, cooling, Ransome’s pa- 
tent, 320 

Coke, conversion of diamonds into, 


College of surgeons, 400 

Collins, William, death of, 95 

Cologne cathedral, 88, 126 

Colonial railway progress, 312 

Coloured glass in the new palm- 
house, Kew, 286 

Communication between Trieste and 
the Rhine, 95 

Comparative strength of various 
kinds of wood, 185 

Competition, City of London Union 
work house, 898 

Competition of railway companies, 
317 

Compress for undue bleeding, 163 

Condie’s patent steam hammer, 224 

Connell, Prof., on the precipitate іп 
water, 258 

Constantinople, inauguration of a 
public building at, 162 

Construction of arches, Bariow’s 
paper on, 211 

Construction of penitentiaries, 334 

Construction of sea walls, 215, 251, 
281 

Continental and Brighton steam 
packet company, 263 

Continental railways impracticable 
in winter, 63 

Continental railway liues, great, 199 

Conversion of diamunds into coke, 
96% 

Cooling coke oven, Ransome’s pa- 
tent, 820 

Copper, revulsion in the manufac- 
ture and trade of, 110 


Copper mines in Arabia, 118 

Copper ore, Bell’s patent for smelt- 
ing, 88 

Copper ore, 103 

Copying presses, Kempton’s, 890 

Copyright of designs, by W. Spence 
(review), 196 . 

Gordes 1 Locke’s rotary engine, 

6 
, 

Cornelius and Humboldt, 93 

Correspondence, 82, 64 

Cost of constructing railways in 
France, 95 

Cost of various railways previous to 
1841, 188 

Cotiogham, the architect, death of, 


Coupling, disconnecting, 190 

Covent garden theatre, 64, 189, 330 

Cowper'arailway suspension bridge, 

Crease’s patent improvements іп 
house painting, 88 

Сгеву on civil engineering (review), 
102, 156 

Crimple viaduct, the, 23 

Croil’s patent gas meter, 91 

Cromptons’s large wheel narrow 
gauge engioes, 158 

Curr’s railway locomotion and steam 
navigation, 362 


D 


Dalmatia. drainage of land іп, 199 

Damp walls, 296 

Daguerreotype combined with the 
telescope, 102 

Deacon’s patent flattening glass 
kilns, 143 

Death of Mr. Collins, 95 

Death of Mr. Cottingham, 868 

Death of Mr. Papworth, 238 

Death of Senor Vasques, 368 

De Boureuille on the safety of rail- 
ways, 41 

Dee Bridge, failure of, 204 

Dee Bridge girders, 310 

Decimal gages, 16, 89 

Decimal weights, measures, aod 
money, 196 

Decomposition of water, 268 

Decoration of Covent garden thea- 
tre, Laugher’s paper on, 230 

Decoration of the palace of West- 
minster, 201, 283, 284 

Decoration of theatres, Dwyer’s 
paper оп, 33, 187 

Decoration of the meeting room in 
the commercial bank of Scotland 
Edinburgh, 162 ; 

Decorative art, ancient, Turner's 
paper on, 22 

Decorative Art Society, 896 

Defence of the country, Weale’s pa- 

21 оп (review), 81% 
efries оп his patent 4 
705 р гу gas meter, 

Delaware bay, breakwater іп, 281 

Delfoese’s patent for Preventing the 

рр 15 boilers, 146 
emolition of Trinit і 
burgh, 31 y church, Edin. 

Depressions in the land, recent, 200 

Description and drawing of a sluice, 
by J. Macdonald, 81 

Description of four portable арра. 
ratus for inhaling ether, 89 

Description of the Leeghwater en- 
gines, 2 


-Description of pottery made by the 


Ojibbeway Indians, 81 
Dengo, the government school of, 13 


Destruction of a high 
earthquake, 68 айы. 


ae of mountainous foreste, 


Diamond, conversion of into coke, 
263 


Dickenson's patent gas meter, 290 
Discounecting coupliog, 190 
Discoveries at Nimroud, by H. 
Layard, 227 
Discovery of Termessus, 84 
Docks at Southampton, 173 
Donaldson’s architectural maxims 
and theorems (review), 201, 246 
Doppler on the combiuation of the 
telescope with Daguerreotype, 102 
Douglas, Sir H., on the long range, 
197, 243 
Douglas, Sir H.,on the construction 
of sea walla, 215, 251, 281 
Double gauge, observations on by 
R. Stephenson (review), 289 
Dover, landing pier at, 263 
Drainage and sewage, 170 
Drainage of land, 165 
Drainage of land in Dalmatia, 199 
Drainage of the Haarlem lake, 1 
Drainage of the Zuyder-zee, 29, 31 
Draining, important saving in, 164 
Draining with engine ashes, 86 
Drawing, thermogenic, 94 
Drayton’s patent process for silver- 
ing glass with pure silver, 102 
Dredge’s suspension bridges io In- 
dia, 31, 363, 289 
Dressing lace and fabrics, Keely’s 
patent, 247 
Dripp’s patent water wheels, 87 
Dry gas meters, Defries's paper оп, 
19% 
Dublin, school of engineering in, 31 
Dundalk and Enniskillen railway, 


96 
Dundonald’s, Lord, war plan, 127 
Darham cathedral, 164 
Dupasquier on the water test, 163 
Dwyer’s lecture on the scenery and 
decoration of theatres, 187 
Dwyer’s lecture on high art, 396 


E 


Earl's art of sketching from nature 
simplified (review), 247 

Earth, a new theory of, by Oliver 
Byrne, 99, 131 

Earthwork, Bashforth's tables for 
the calculation of (review), 202, 
289 

Earthwork, Sibley and Rutherford’s 
tables for the calculation of (re- 
view), 246 

Ecclesiastical and domestic archi- 
tecture of England, by Hadfeld, 
(review), 363 

Eclipse, the, 368 

Economical chess-board, Dr. Roget’s 
25 

Edge’s patent gas meters, 247 

Edinburgh, demolition of Trinity 
church at, 31 

Egypt, rise in the soil of, 126 

Elastic fluid, Froude’s paper on, 228 

Electrical musical instruments, 200 

Electric light, Wright's patent, 355 

Electric spark, Wilson on the noise 
of, 123 

Electric telegraph, 30 

Electric telegraph, Brett and Little’s 
patent, 294. 

Electric telegraph, Brett's paper оп, 
193 

Electric telegraph, Highton’s, 400 

Electric telegraph, induction of at- 
mospherlc electricity on the wires 
of, 176, 222 

Electric telegraph, Nott’s patent, 56 

Electric telegrapb, the political and 
social influence of, 256 

Electricity, ligbt from, 399 

Electricity, smelting by, 256 


INDEX. 


Electro-coppering, &c., Piaget and 
Du Bois's patent, 292 

Electro. magnetic coil machine, 62 

Elements of geometry, by J. D. 
(review), 393 

Elevations and earthquakes, Hop- 
Кіп? report on, 257 

Elliott on the sea defences of Rom- 
ney marsh, 201, 

Elmes's, J., history of architecture 
іп Great Britain, 166, 209, 234, 
268, 300, 337, 378 

Encyclopædia of civil engineering, 
Cresy’s, (review), 102, 156 

Engine ashes, draining with, 86 

Engine, the stationary system, 115 

Engineer and contractor’s pocket- 
book, Weale’s, (review), 50, 290 

Engineering and railway members 
of parliament, 807 

Engineering, civil, encyclopedia of, 
Cresy's (review), 102, 156 

Engineering evidence, Stephenson's, 
817 

Engineering field notes, by Castles, 
(review), 159 

Engineering, bistory of, by Sir John 
Rennie, 50, 75, 113, 146 

Engineering literature, 28 

Engineering, military and naval, 161 

Engineering society, King’s college, 
95 

Engineers, civil, institution of. 62, 
72, 83, 124, 155, 188, 227, 261 

Engineers, continental, 151 

Enniskillen and Dundalk railway, 
95 

Enniskillen and Londonderry rail- 
way, 95 

Erratum, 232 

Erskine’s method of overcoming an 
incline of 1 foot in 12, 192 

Ether, apparatus for inhaling it, 82 

Ether, vapour of sulphuric, safety 
of from explosion, 123 

Etherization, 225 

Evaporation, &c., cause of, 258 

Evaporation of water, 135 

Excavations, recent, at Pompeii, 367 

Exhibition at the Royal Academy, 
174 

Expansive action of steam, paper оп 
by J. M. Heppel, 227 

Expansive action of steam, paper on 
by Tate, 228 

Expansively, working steam, 870 

Expenditare of railways, 182 

Experiments on models, 852, 398 

Experiments, photogenic, 369 

Explosion of a locomotive engine in 
the United States, 245 

Express“ steam vessel, the, 263 

Extension of railways for speedy 
travelling, 385 


F 


Faber’s patent for indicating the 
height of water in steam boilers, 
87 

Façade of the new building of the 
Institution of civil engineers, 72 

Failure of the Dee bridge, 204 

Fairbairn on the defects of fire- proof 
buildings, 156 

Fairbairn on atmospheric railway 
valves, 152 

Fairbairn's pateat tubular bridges, 
143 


Fairbairn, tribute to, from Sultan 
Mahmoud, 400 

Fall of a building on the French 
Northern line, 30 

Fan-blast, Buckle on the use of, 190 

Fan- blast, Jones оп the use of, 191 

Fano, the gate of Augustus at, 102 

Fecundation, 256 


Figured surfaces, Millward’s patent, 
225 


Finlay's chandelier suspenders, 58 

First series of railway practice, by 
Brees (review), 92 

Flax, adulteration of, 164 

Fluids, on the motion of, 97 

Force, on the measures of, and the 
laws of motion, 129 

Foreign books lately published, list 
of, 87 

Foreign works, notes on, 29, 62, 98, 
126, 162 

Forge portable, Queen’s patent, 87 

Form and equilibrium of arches, 66 

Fortifications at Sheerness, 30, $36 

Fortifications of the southern coast, 
867 

Fossick’s patent loaomotive engine, 
319 

Fossil sea-serpent, 199 

Foulis's ink for the blind, 61 

Four rail system, economy of, $17 

France, cost of constructing railways 
in, 95 

France, great scientific prizes in, 63 

Free trade, 836 

French Inatitation of civil engineers, 
126 

French Northern line, fall of build- 
ings ou, 80 

French proof engravings, 335 

French railways, state and prospect 
of, 140 

French vessels, sheathing for, 835 

Fresco painting, 200 

Frodsham on the laws of isochron- 
ism of the balance-spring, 183 

Frost, phenomena of, at Rome, 63 

Froude’s paper on the law which 
governs the discharge of elastic 
fluids, 228 

Fulgurites and fulminary tubes, 364 

Fuller's india rubber buffers for rail- 
way carriages, 154 

Furnaces, Grundy’s patent, 319 

Fusion of mercury, 836 


G 


Gages, decimal, 16, 39 

Gailhabaud’s ancient and moer n 
architecture, (review), 49 

Gallery of art at Calcutta, 31 

of the Louvre, and French 

works in general, state of, 93 
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lantic and Pacific oceans, 228 
Goddard’s improved anemometer, 60 
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on the means of rendering sculp- 
tured sandstone Impervious to the 
effects of our changeable climate, 
154 
Heat, influence of, on the cohesion of 
liquids, (review), 8 
а good non-conductor of, 94 
on the nature of, 85 
Heated air, Wilkinson’s paper on, 
191 
currents, Wishaw on the ap- 
plication of, 193 
Heather’s treatise on mechanics, (re- 
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on the wires of the electric tele- 
graph, 176, 222 

Influence of heat on the cohesion of 
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heaion of, 8 
Literary and art property in Austria, 
199 
Literature (engineering), 28 
Liverpool, Holy Trinity church at, 31 
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Macfarlane’s hourly self registering 
barometer, 62 

Machiue manufactories in Germany, 
62 

Machinery and manufactures, 76 


Machinery, lubricator for, 391 

Machinery, pneumatic and hydran · 
lic, “Уа сеге, 389 

Maddington church, reparation of, 
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THE LEEGHWATER STEAM ENGINE. 
DRAINAGE OF THE HAARLEM LAKE, HOLLAND.--Engineers: Messrs. J. Gisas and A. DEAN. 
(With Two Engravings, Plates 1 and 2.) 


‘he geographical changes which are produced vear the embou- 
cbures of rivers by deposition of alluvial matter are іп по part of the 
world exhibited in a more remarkable manner than in the delta of the 
Rhine. The natural operations of that river interest the antiquarian 
by the remoteness of their date, the geologist by their extent and 
physical character,* and the engineer by the grand artificial works 
undertaken to resist or modify their effects. 

The Rhine on entering the Low Countries divides into several 
branches: the southernmost of these, the Whaal, reaches the sea near 
Kampen; the most northern branch is nearly at right angles to the 
former, and empties itself into the “rolling Zuyderzee,” and another 
branch passes Rotterdam. The Rhine proper continues its enfeebled 
course to Leyden and Utrecht, and, nearly exhausted by the numerous 
canals which are connected with it, finally reaches the sea by a small 
artificial sluice. Its fate has been aptly compared to that ofa de- 
throned monarch, who is deprived even of the satisfaction of attracting 
admiration and sympathy by the grandeur of his exit. 

It is very interesting to observe how this delta has been altered 
even іп the historic period. Іп (һе time of the Romans the Rhine 
bad bat two branches; Virgil calls it bicornis, and Tacitus says that 
the largest of these branches, that nearest to Gaul, is called Vahalum.t 
Ктеп іп the days of Charlemagne, the Rhine communicated with the 
Escaut, by a branch of the Meuse, which has since entirely disappeared. 
A great inundation, д.р. 860, destroyed the regularity of the mouths of 
the river. But perhaps the most remarkable alteration of all has been 
the conversion of the Zuyderzee from ап і ара fresh-water lake, such 
as it is described by Pomponius Mela, into a gulf of the sea. This 
change took place іп the 13th century, and was the result of violent 
storms, during which the sea destroyed (һе barrier between itself and 
the lake. Traces of this barrier still exist іп the islands and shoals 
between the Helder and Ter-shelling. 

The natural division of the Rhine into two branches was first dis- 


в Itis caleniated (Ansted’s Geology, 1-7), that seven or eight thousand milions of tons 
C stream annually. greater part of this soil ls 
. із Holland. 

The psseage ia Tacitus (Aon. 11. 6,) seems somewhat inconsistent with another in 
mr (De Gall IV. 10), where, after a sentence of which the text is evidently cor- 
rapt, ps the meaning (to us at least), 5 paa, “СЫ Oceano appropinquat, іп 


Бена (бан partes, 1 palis, ingentibusque insulis effectis........ multisque eapitibus in 
m infinit” t pas Deen soppossd, however, thai Ger speaks merely of the 
enbdordinste streams ua mouths near the coast. 
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tui bed by the Roman legions under Drusus, who, in the 12th year before 
the Christian era, dug a canal from the Rhine to the small river Sala, 
asa military defence. This canal soon became enlarged by the force 
of the current into a third branch of the Rhine. A fourth branch, the 
Leck, was created subsequently, in a similar manner, during an insur- 
rection under Claudius Civilis. 

Iu our own times another important change is about to take place. 
The Lake of Haarlem is a large fresh water lake, between Leyden and 
Amsterdam, and communicates with the Zuyderzee. The project of 
draining this lake has been long entertained. The bottom consists of an 
alluvial deposit, well suited for agriculture. It was at the end of the 
last century, when steam engines began to be used for drainage, that 
the idea of employing them iu draining the Lake of Haarlem was 
first entertained. The idea was but the extension of that which had 
already been practicaliy exemplified in the drainage of the Beilm and 
Diem, in Holland. The longest slde of the iake of Haarlem is parallel 
to the sea, and is separated from it by a very narrow strip of land. 
Moreover, the level of the lake is some twenty feet below that of the 
sea. When, therefore, the drained country is covered with villages 
and farms, it must be well protected by dikes, or the sea may some 
day perbaps pay the sober Dutchman a visit for which even their 
amphibious nature has not sufficiently prepared them. 

In order to ascertain the most approved method, and at the same 
time the most economical manner, of draining the lake, the Dutch 
Government appointed a Commission of Engineers to report upon the 
best means and to examine the various plans of drainage adopted in 
England. After examining agreat variety of schemes and proposals, it 
was determined to adopt the plan submitted by Mr. Joseph Gibbs and 
Mr. Arthur Dean—who have, by close attention to all the details, pro- 
duced an engine which is working with great effect and astonishing 
economy of fuel. It is proposed to have three engines of the same 
power, and three sets of pumps. 

The first of these engines is now in operation, and the engineers 
have furnished us with the following description, which is replete 
with valuable and interesting information, and is accompanied by 
ample illustrations of the details. The means taken to avoid shocks 
or impalses in an engine of this magnitude are especially wortby of 
attention. 
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DESCRIPTION OF THE ENGINES. 

The Leeghwater Елдін, ая shown іп Figs. 1, 2, and 5 of the accom- 
panying E vings, Plates 1 and 2, has two steam cylinders A and C, 
one within the other, united to the same bottom X, but the inner one 
is not attached at the top, a clear space of 14 inch existing between 
it and the cover, which serves for both cylinders. The large cylinder 
A, is 144°37 inches diameter and 14 inch thick, and С, the small cy- 
linder, 84°25 inches diameter and 12 inch thick; both are truly bored 
out, and the small cylinder is also turned on its outer circumference. 
B is a steam jacket for the large cylinder, cast in 13 segments—which 
is again enveloped by a wooden casing I, having 4 inches of peat 
ashes between them. 

Pistons.—The small cylinder Сіз fitted with a plain piston of 5474-81 
әдпаге inches area, and the large cylinder A is occupied by an 
annular piston of 10,823-36 square inches area. The areas of the two 
cylinders, after deducting 4728 square inches for the thickness of 
small cylinder, аге as 1 to 2°85. The internal and external packings 
of the pistons consist of hard cast iron segments at bottom, with gasket 
above, pressed down by glands, also in segments; the open spaces in 
the pistons сс are filled with cast iron plates, and the tops of the 
pistons have moveable cast iron covers. 

Сар or Crosshead.—The pistons are connected to the great cap or 
crosshead G by the main piston rod Y, of 12 inches diameter, Bae by 
four small rods y of 44 inches diameter (figs. 1 and 5). The great cap 
G has a circular body 9 feet 6 inches diameter, divided into eight 
compurtments, which can be filled with cast iron weights; from its 
centre a guide spindle ж passes throngl a stuffing box placed in the 
centre of a great beam of timber 2 feet square, which passes across 
the engine-house, and is secured to its walls; there are two other 
guide rods, b, which pass through stuffing boxes in the arms of the 
great cap G, and are secured to the upper and lower spring beams. 

Plungers.—Suspended from the arms of the great cap are two 
9-іп. plunger potes F, working in plunger cases D; attached to D are 
two valve по ев d“, connected with stand pipes d', by two branch 
pipes Ф"; the valve nozzles are connected with each other and an 

ydrostatic equilibrium valve nozzle O, from the bottom of which а 
branch piece is connected with the stand pipes d by the pipes d“. 
The extertor surfaces of the plunger cases D, are tarned truly, so as to 
aliow the rings ве to slide up and down freely; the rings are sus- 

ended from the gron crosshead by rods v, and are furnished with cross 

aringa on which the jaws of the two airepump balance beams E 
rest: the inner ends of these balance beams move in a perfectly vertt- 
cal line, and the outer ends are furnished with rollers working between 
guides to allow for the variation of the beams during Ше up or down 
stroke. 

Air Pu From the centre of the air-pump balances, the two 
air-pump plunger pistons л’ are suspended (fig. 2); diameter of plunger 

istons 40 in., stroke 5 feet; the two air-pumps N are united by a 

och piece with the bottom of the condenser M. The condenser 

an jotermittant injection by a valve 8-in. diameter, aed a constant in- 
jection by asother valve of 8-іо. diameter. R із the condenser cis- 
tern. 
Pipes and Valves. —L is the steam pipe (2 feet diameter) from the 
boilers; in it is placed а double-beat governor valve of 16-in. diam · 
eter, 

P, the ікізсбоп valve, 16-іп, diameter and по2216. 

Q, Equilibrium valve, 20-10. diameter and nozsle. 

S, Eduction valve, 96-іп, diameter and nozzle, 

9, Equilibrium steam pipe. 
The induction and equilibrium nozzles are each connected to a sepa- 
rate port cast in the cylinder’s bottom. The eduction noesle is con- 
nected by a pipe M, 84. in. diameter, to the branch-pipe М of the 
coodenser. The pipe М is also connected to the bottom of (ће су- 
linder, in which a port is cast, which communicates with the space 
under the anoular piston; by this arrangement a constant vacuum is 
maintained beneath that piston. 

The Hand Gear is connected to the weigh post K, and the plug rod 
is worked by a lever and shaft Т, the outer end of which is slotted 
and worked by a pin on the sliding ring е. 

Pumps—The engine works eleven pumps of 63-in. diameter; each 
pump is furnished with a cast iron balance beam H (fig. 1), which 
radiates from the centre of the piston rod; the inner and outer arms 
are of equal lengths from the centre gudgeon. The inner ends of the 
balance beams are furnished with cast iron rollers, working against a 
plate, fitted with guides for each roller, which is screwed up against 
the under-side of the great cap; each beam is connected to the сар 
by two slotted bridles, to ensure simultaneous upward motion daring 
the up-stroke of the engine. From the outer end of the balance 
beam the pump piston is suspended by wrought iron rods, 9 in. diame 
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eter and 16 feet long, and an additional length of 14 feet of patent 
chain cable attached to the pump piston. Fig.3 shows a section of 
one of the pumps, and fig. 4 an elevation of the piston. A, working 
barrel, 69-іп. diameter; В, windbore and clack piece; C, the piston 
or bucket; D, bottom valve and seat. 

The pump piston C is of a peculiar construction; it is composed 
of a wrought iron centre piece, 1 inch thick; firmly bolted to this 
piece are two double elbow frames of cast iron, called “ the cradles р" 
the elbows are faced with gnn-metal plates; the cradles serve to supe 
port two wrought iron semi-elliptic valves с с, which occupy the who 
area of the pump when they fall out, and constitute in fact the piston. 
These valves are edged with wood, having a piece of leather on the 
upper side secured by а wrought iron gland; the valves are pang (0 
the centre piece at about 3 inches from their lower edges, so that 
when they open during the down stroke, any dirt or sand which has 
lodged on the bottom may fall through. Attached to the centre pivos 
are two plates of cast iron, which serve as ballast to sink the piston ; 
these ends are cast with a jaw, in which pieces of woud are secured 
to prevent friction against the sides of the pump and to give steadi- 
ness to the piston. These pistons require a weight of 144 lb. per 
square incl of the area of the pump to sink them with the velocity 
required upon the down stroke. The pump pistons of (ће Leeghwater 
are not furnished with guides, as shown іп figs. 3 and 4, and work very 
well without them: but the pistons for the pumps of the Cruquius 
and Van Lynden engines (now constructing for the drainage of the 
lake) will have guides, as shown in the drawings, in consequence of 
the diameter of the pumps being increased to 73 inches. 

Pump Val des. The bottom valves have cast iron seats secured to 
the windbore, the valve beats are of wood, and the valves are simply 
plates of wrought iron, 1 inch thick; the valves are not hung on fixed 
Joints, but are each fixed to a bar, the ends of which are entered in 
cast iron slot pieces, allowing a rise of 1% inch, so that the valve can 
rise ‘altogether from its beat, and give a large water passage all 
round. 

Power of Engines.—The steam and pump pistons both perform a 
stroke of 10 feet lu length: eaeh pump by calculation should deliver 
6°02 tons of water per stroke, ог 66-22tons for the eleven мар 
bat by actual admeasarement of the quantity delivered, it is fouad to 
be 63 tons. The loss might be reduced, but probably at the expense 
of increased friction. 

The Engine House is a massive circular tower, concentric to the 
cylinders; on its walis are placed the eleven pump balances radiating 
from its centre, shown in the accompanying sketch. The pump 


balances а, b, с, are placed at 120 degrees from each other; dd, ce, f/f 
gg. are placed opposite each other: therefore, be fie arrangement, 
the equilibrium of the great сар of the eagine, under which the inner 
ends of all the balances are concentrated, is not in any way disturbed, 
If any of the pumps require repairs, the opposite pairs can be easily 
3 without causing more than a trivial delay to the working of 

е engine. 

The Action of the engine is very simple; the steam being admitted 
into the small oum the whole of the dead weight aad pomp balance 
beams attached to the great crosshead are elevated with it, and the 
steam being cut of at such portion of the stroke as may be required, 
the remainder is effected by the momentum acquired by the dead 
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weight and the pressure of the expending steam upon the small pis- 
ton (the pump pistons at the same time make their down stroke); at 
the end of the up stroke а pause of one or two seconds is requisite, 
to enable the valves of the pump pliers to fall ont, so that upon the 
down stroke of the steam piston they may take their load of water 
without shock. During this time it is necessary to sustain the great 
erossbead and its load of dead теі at tbe point to which it was 
elevated by the up stroke, as otherwise it would fall back until the 
expanded steam under the small piston was compressed to a density 
equal to the pressure per square inch of the load lifted, or would 
canse a very violent shock upon the pump valves by suddenly throw- 
ing them out against the sides of the pumps. To avoid these evils, 
the bydraolic apparatus D F was devised. 

Hydraulic Apparatus.—W hen the engine makes its up stroke, the 

r poles F (which form part of tha dead weight) i lifted, and 
the water from the stand pipes and regervoirs d flows through the 
valves d’, and follows up the plunger poles as fast as they are ele- 
wated. At the end of the stroke the spherical valves instantly close, 
and the dead weight is suspended exactly at the point at which it had 
arrived—and, of course, if the valves are tight, could be maintained 
there for any given period; іп uence of all strain being thus 
removed, there is no pressure to close the valves of the pump pistons 
beyond their own weight; therefore, they fall out without the slight- 
est shock. To make the down stroke, the equilibrium steam valve 
Q, and the hydraulic valve О are opened simultaneously: the water 
from beneath the plungers escapes to the stand pipes and reservoirs 
by the pipes &“, und the steam from the small cylinder passes by the 
pipe g round to the upper side of the small and annular pistons, puts 
the pressure on the small piston in equilibrium, and presses upon the 
annular pistou (beneatb which а constaut vacuum is maintained), іп 
aid of the dead weight now resting upon the Inner ends of the pump 
balances: by the united effort, the pump pistons are elevated and the 
water discha . Before the next stroke is made, the eduction 
valve is opened and a vacuum formed over both pistons. 

Во well does the hydraulic apparatus just described, effect the ob- 
ject for which it was designed, that the Haarlem-mer Meer Commis- 
sioners have decided to use only eight pumps, but of 73-in. diam., for 
the other engines; the chief reason for the adoption of the 63-inch 

for the Leeghwater Engine having been the fear of the shocks 
to which such large pump pistons are ordinarily liable. 

Boilers.—The Leeghwater Engine is furnished with five cylindrical 
boilers, each 30 feet long and 6 feet diameter, with a central fire tube, 
4 feet diameter: a return flue passes under the boilers to the front, 
and then splitsalong the sides. Over the boilers is a steam chamber, 
4 ft. 6 in. diameter and 42 feet in length, communicating with each 
boiler; from thence a steam pipe, of 2 feet diameter, conducts the 
steam to the engine. The steam space in the chamber, boilers, and 

іре is nearly 1820 cubic feet, and as the engine draws its supplies 
rom such an immense reservoir of steam, no “ primage” takes place, 
and а very uniform pressure upon the piston із obtained until the in- 
Guetion valve closes. These boilers have produced steam enough to 
work the engine to the net power of 400 horses. The Cruquius and 
Van Lynden Engines will have boilers capable of working to 500 
horses’ power if required. 

The Drainage.—Prior to the construction of the engine-house, &c. 
ап езгіһегп dam of a semi-circular form was thrown out into the 
lake, to enclose about J§ acres; after the water was pumped out 
from within the dam, a strong 2958 foundation was made, and the 

commenced at the depth of 21 feet below the surface of the 
lake: a small steam engine was erected to evacuate the water from 
the dam. When the Leeghwater was completed, the Commissioners 
determined to test its merits fully before deciding on the construction 
of the other engines upon the same model ; and as they had the means 
of evacuating the water within the dam to any level required, the 
Leeghwater could be tried and worked continuously under any cir- 
cumstances, precisely similar to those which will occur during the 
drainage of the lake, if, instead of discharging the water from the 
pumps into the upper canal, it was allowed to fall back again to the 
level from whence it was derived. 

The average depth of the lake із 13 feet below the general level of 
the surface water of the canal and watercourses conducting to the sea 
siuices; when the communications between those waters and the lake 
are closed, the engine will at first have only the head of water caused 
by the discharge from the pumps, and the friction of the machinery, 
to overcome ; in this state, all the filling plates or ballast of the great 
сар and pistons will be taken out, and counter-balances added to the 

nee beams “ost of doors,” so as to take up as much of the 
dead weight attached to the great cap as may not be required for 
working the engine: as the lift becomes greater, the dead weight 
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“jn doors“ will be 8 added. In this manner, the engine was 
work ed for a considerable time, to get all the parts іп work in 
order. A sub-committee of the Commission conducted a series о 
experiments, and satisfied themselves that the Leeghwater will per- 
form a duty of 75 million ponnds, lifted one foot high, by the con- 
sumption of 94 Ib. of good Welsh coal, whilst exerting а net effective 
force of 350 homes power. With a lift of 18 feet, the engine easily 
worked the eleven pumps simultaneously ; the net load of water lifted 
being 817 tons, and the discharge 63 tons, per stroke. 

hen the bed of the lake is cultivated, the surface of the water in 
the drains will be kept at 18 inches below the general level of the 
bottom; but in time of winter floods, the waters of the upper level 
of the country will be raised above their ordioary height: in which 
case, to keep the bed of the lake drained to the regulated height, 
the lift and bead may be increased to 17 feet. To test the power of 
the engive under these circumstances (and without regard to the cone 
sumption of fuel), the whole of the 11 pumps were worked simulta- 
neously, and the extraordinary quantity of 109 tons net of water was 
raised per stroke to the height of 10 feet; bat, in practice, it will be 
advisable to work a less number of pumps, and increase the number 
of strokes per minute. 

After numerous and severe trials of the engine, the Commissioners 
were satisfied that it is capable of performing its work under the most 
difficult circumstances that can arise; and immediately determined 
on having two more engines constructed, of equal sise, and on the 
same model—the ony material alteration being in the arrangement of 
the pumps; the nu being reduced to 8 for each engine, but of 78 
in. diameter, placed in pairs opposite each other, and the ends of the 
balance beams projecting over the great cap of the engine (instead of 
under as in the Leeghwater), to which they will be conneoted by stout 
wrought-iron straps. The boilers also will be increased in number, 
and in power nearly 100 horses. All the feed-water will be filtered 
before passing into the boilers. 

Advantages of Two Cylinders.Many persons imagine that the en- 
gines are constructed with two cylinders to obtain a greater expansion 
of the steam than would be attainable in one cytinder ; but oh is not 
the case, as no greater pci dit steam can be obtained by the use of 
two cylinders than by one, although greater steadiness of motion for 
rotatory engines, aud less strain upon the pitwork of a mine-pomping 
engine, may result from the use of two cylinders. In the Haarlem 
engines two cylinders are used, because if one cylinder only were етпе 
ployed it would sometimes be necessary to use a dead weight of 125 
tons to overcome the resistance of the water load and friction of the 
engine and pumps; such a mass of iron or other heavy material would 
be unmanageable, and no alteratiou in the force of the engine could be 
effected but by taking from or adding to the dead weight, which would 
Бе a source of great difficulty and inconvenieoce, when the varyi 
character of the load, during the drainage of the lake, is considered ; 
particularly as at times the water will be charged witb so much foreign 
matter as greatly to add to the friction of the pumps. By the system 
adopted the maximum dead-weight elevated by the small piston will 
seldom exceed 85 tons; the additional power required being derived 
from the pressure of the return steam, at the down stroke, on the ane 
nular piston; by varying the expansion and pressure of the steam іп 
the small cylinder, the engineman can add to, or diminish the pressure 
upon the annular piston, so as to meet any case of y>riable resistance 
without the inconvenience and delay attending an alteration of the 
dead weight; the load is therefore under perfect command at all 
times. 

Quantity of Water.—The area of the Haarlem Lake is 45,290 acres, 
the estimated contents to be pumped out about 800 million tons, but 
should the quantity be increased by any unforeseen cause even to 1000 
million tons, the whole amount could be evacuated by the three en- 
gines in about 400 days. 

The bed of the lake when drained must be always kept d ” 
chinery, and observations continued during 91 ан stow 99 
greatest quantity of rain which fell upon the area of the lake in that 
period would give 36 million tons as (һе maximum quantity of water 
to be elevated by the engines in one month; to perform this work 
would require a force of 1084 horses’ power to be exerted during that 
period ; the average annual drainage is estimated at 54 million tons. 

The cost of the Leeghwater, buildings, and machinery was 36,0001, : 
of this umount about 15,000/ are dea’ to the buildiggs, 3 
contingencies. For the foundations 1400 piles were driven to the 
depth of 40 feet into a bed of hard sand, and a strong platfurm laid 
thereon at the depth of 21 feet below the surface of the lake; u 
this platform at tbe distance of 22 feet from the engine-bouse astro 
wall pierced with arches was constructed, and at 7 feet from the сор- 
ing, a stout floor of oak was laid between the wall and the eogine- 
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Souse; the pumps rest upon the platform beneath and opposite the 
urches, and their heads come through the floor alluded to, and stand 
about 8 feet above its level: into the canal thus formed between the 
engine-house and the outer wall, the water from the pumps is dise 
charged, and flows off on either side of the boiler house, through sluice 
gates, into the canals conducting to the sea sluices. 

The great cost of the build for whatever description of ma- 
chinery might have been employed, rendered it an object of consider- 
able importance to leasen this expense by concentrating the power to 
drain the lake in three engines; in addition to which a considerable 
saving in the wages of enginemen, stokers, and others is effected, ая 
these large engines require very little more attendance than an ordi- 
nary mine engine; this is an important feature іп the economy of the 
charge for the permanent drainage of the “ Polder,” which will be 
formed by the bed of the lake. 

The average consumption of the ordinary land-draining engines 
applied to scoop wheels and Archimedean screws, may be taken at 
15 ib. of coal per net horse power per hour; this quantity will be greatly 
reduced if the horses power of the engines be calculated by the pres- 
sure of the steam on the pistons, and not by the net delivery of the 
water; іп а саве where the water delivered by a large steam engine 
working а scoop wheel, was measured during eight hours, the engine 
was found to exert а net force of 73 horses’ power during the first 
hour, with a consumption of 151b. of coals per net horse power; as 
the lift increased the power diminished, and the consumption of fuel 
increased, until at the eighth hour it was found that the 1 only 
exerted а net force of 33 horses’ power, and consumed 24 lb. of coal 
per nel horse power per hour. The consumption of fuel by the Leegh- 
water is 241b. of сей er horse power рег hour when working with 
а net effective power of 350 horses. 

No new principle bas been developed in the Leeghwater, but im- 

ortant facts have been demonstrated, which must have an immense 
influence on the progress of agricultural hydraulic engineering: it bas 
proved that with proper attention to well-known principles, steam 
engines of the very largest class (the Leeghwater is believed to be 
the largest and most powerful land-engine ever constructed), may be 
employed to raise great bodies of water from low lifts for the drain- 
age or irrigation of low lands with as great an economy of fuel as was 
hitherto generally сарров toe Бе confined to the elevation of com- 
pipet! ашай quantities of water to great heights. To the Haar- 
em-mer Meer Commissioners belongs the merit of having ventured to 
earry out this bold experiment, and they will reap their reward by an 
economy of at least 100,000/. over the cost of draining the lake by 
the ordinary system of steam engines and hydraulic machinery em- 
ployed to drain land; and of upwards of 170,000/. and three year 
time, over the cost of draining the lake by the windmill system hither- 
to generally employed іп Holland. 
pon the cost of annual drainage an important saving will also be 
effected ; by the system adopted it is estimated at 45002., by wind- 
wills at 6100/., and by the ordinary steam engines at 10,000/, per 
аптап, and if interest at 5 per cent. on the money saved in the origi- 
nal cost of draining the lake be taken into the account, the figures 
would stand thus, 4.500“. 14,600L, and 15,000“. 

The Leeghwater is named in honour of a celebrated Dutch engi- 
neer, who, from his great success іп draining numerous lakes in North 
Holland, was popularly known by the name of “ Leeghwater,” or “ the 
drier-up of water,” and with him the first proposal to drain the lake 
originated in 1623. The other two engines are called Cruquius and 
Van Lynden, after two celebrated men who have at various periods 
interested themselves in promoting the drainage of the Lake. 

The engines and pumps are manufactured at the well-known estab- 
lishment of Messrs, Harvey and Co., of Hayle, and Messrs. Fox and 
Co., of Perran, Cornwall; the pump balances and Бойетв by Messrs. 
Van Vlessingen and Van Heel, of Amsterdam. 


TRABEATE AND ARCUATE ARCHITECTURE 
THIRD ARTICLE. 

It is but a thankless office to demonstrate that ап object of general 
admiration is unworthy of the homage paid to it: though the inno- 
vator may dethrone the idol, һе cannot propitiate its worshippers. 
The advocate of heterodox opinions in architectore must not, therefore, 
even if he succeed in convincing his opponents, expect to win their 
applause. In these papers, of which the object has been to demon- 
strate the errors which bave crept into our architectural system from 
an attempt to combine two irreconcileable means of construction—the 
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arch and architrave—we have endeavoured to avoid the appearance 
of һейегодоху by confirming our opinions by the citation of acknow- 
ledged authorities. For the last three centuries it has been customary 
to consider architectural forms independently of their purpose; but 
though the effort to inculcate similar principles be comparatively гез 
cent, the labourers in this arduous undertaking are by по means few. 
We already reckon the names of Hope, Willis, Whewell, Cockerell, 
and Paley, among the advocates of architectural truth. 


As an example of the effects of confounding trabeate and arcuate 
architecture, we have referred to the inconstructive arrangements of 
the dome and other parts of St. Paul’s Cathedral—a bold illustration 
certainly, but one supported by the recorded opinion of Professor 
Cockerell, that this building exhibits a confusion of the principles of 
Classic and Christian Architecture. If, by way of contrast with the 
dome of St. Paul'e, we examine the spires of Chichester or Salisbury. 
Cathedrals, the difference between the principles of (һе medieval 
architects and of those who succeeded them will be set in a very clear 
light. In the two medieval spires there із no, casing or outer cover- 
ing to conceal the inner mechanical arrangements of the structure. 
Every course of stones used in the construction is visible, both from 
the outside and inside of those uoble works. The visitor on ascends 
ing finds himself within a vast cone, formed of circular horizontal 
courses of masonry, diminishing in diameter from the base to the 
summit: he looks in vain for a single means of sapport not visible 
from the exterior of the cathedral. In St. Paul's, on the contrary, the 
real spire is, as has been shown, a concealed cone of bricks: the 
dome is merely a wooden frame-work fixed on to the cone after it was 
finished. Two ends are answered by this contrivance : the bricks are 
hidden, and an appearance of vaulting is given where it does not 
exist. 

This and similar Inconstructive arrangements sre readily ex- 


‘plained when we consider them the natural effects of an attempt to 


combine arch and architrave construction. It is time however to tura 
to another example of those effects; and the inference with respect to 
modern art being far more direct in the instance which we are about 
to select than іп the former, the necessity of quoting authorities be- 
comes greater. 

“But of all the parts borrowed from Grecian Architecture,” says 
Hope in the eighth chapter of bis admirable Essay, “that which came 
to be applied in the way most different from, most inconsistent witb, 
its nature and distinction in the original, was the fastigium, the part 
which we call the pediment. 

“The pediment, which was only the termination of a roof slanting 
both ways from its central line or spine, of which, throughout its whole 
length, from end to end, the continuity was never broken, which was 
never seen in Grecian buildings, except on the straight line at the 
summit and the gable formed by the extremity of the roof, in Roman. 
architecture frequently appeared as if cut off from all that belonged to 
it, and grew out of, and was stuck under, the entublature which it 
should have surmounted, agaiast the upright wall, or a window, or a 
niche,—even as in the temple of Balbeck, placed within a projecting 
portico, a situation in whieh it could not be useful even to carry off 
the wet. . InGrecianarchitecture the square pilaster only 
terminated the square pier or ante; by the Romans it was carried in 
shallow slips or slices along the whole surface of the wall; and as the 
tyrant Maxentius tied together the living and the dead, so the 
architects of Rome everywhere attached the round, vigorous, and iue 
dependent column to one of these flat, weak, and confined pilasters, 
for no other purpose that can be conjectured than that the effect of its 
tapering form might be destroyed by the straight lines of the pilaster.” 

These opinions respecting the use and ubuse of pediments and 
columns are applied, in another part of the same work, to the Cathe- 
dral of St. Peter's, at Rome, in the following terms :—“ One condemns 
in the church its front во much broken by partial projections, its pedi · 
ment standing on a base too narrow, and an expanse too small, and 
rendered evidently useless by the ponderous atlic that rises behind it and 
crashes the facade to which it was intended to give elevation. 
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“Contemplating those columns of nearly 9 feet in diameter, bat 
whieh, formed of masonry of small stones, only look on a near ap- 
proach like small turrets, one cannot help casting a lingering look 
baok on the portico of the Pantheon, and thinking that elevation of 
insulated columns of granite of one single piece, though smaller in its 
dimensions, grander in its conception, and more striking in effect, than 
these clusters of large pillars, all reticulated with joints, and jammed 
up against a wall,” 


All these solecisms in the employment of pediments end columns 
way be easily traced to the attempts to retain the forme of Greek 
trabeate architecture, after the invention of the arch. By means of 
this invention the Romans were enabled to give to their edifices an 
extent and diversity of form before unknown. It was no longer neces- 
sary for the stability of a structure, that its roofs should be supported 
directly from the ground by vertical columns, placed so close that the 
intereolnmniation might be spanned by a single block of stone. On 
Фе contrary, the buildings were raised to many stories in height, and 
doth vertically and laterally were made up of that vast multiplicity of 
parts which, judging by the eye alone, we should pronounce the main 
Jorma! distinction of Roman from simple Greek architecture. A na- 
taral consequence of the invention of the arch was the vaulting of 
roofs, which rendered the pediment generally unnecessary, and there- 
fore adscititious, 

It is by no means to be inferred that the introduction of the arch 
was prejudicial to the art. On the contrary, every new contrivance 
by which construction is facilitated ought to be looked upon asa 
direet benefit to architecture ; for the most liberal and elevated views 
ef an агі are those which encourage its extension by every available 
meam. The injurious effects complained of by Hope arose, not from 
the invention of the arch abstractedly considered, but from the inju- 
dicious application of it. It had rendered almost all the Greek forms 
emmecessary; they ought therefore to have been unreservedly aban- 
doned in arcuate building, or at least those of them alone should bave 
been retained which were necessarily common to the two modes of 
construction. 

The pediment was appropriate and had meaning where what Hope 
aptly terms the spine of the roof (that is, the line formed by the two 
inclined planes intersecting at their vertical angle) was continued 
throughout the building from end to end. Where, however, the roof 
was flat, or surmounted by a horizontal entablature, as in Roman, 
and subsequently in Lomburdic, architecture, or where the structure 
was crowned by a “ ponderous attic,” as in the case of St. Peter’s, 
and numerous modern English buildings to which it is unnecessary to 
specify, it is clear that the pediment could һауе no real constructive 
use. 

To the general reader we may appear unnecessarily minute in in- 
sisting upon these points, because he is not aware how much prejudice 
has to be surmounted in establishing them. A great change of opinion 
on architectural subjects is, however, bappily taking place, and we 
trust that the day lo not far distant when these observations will appear 
superfluous arguments in favour of self-evident propositions. For 
the present, however, we must be content to utter truisms, and to 
illustrate in every possible way their application and effect. 


Flat-roofed buildings can never require pediments: let us apply 
this rule to the new show-front of the British Museum, pow nearly 
completed. We will at once allow that there is something exceed- 
ingly attractive in the long range of numerous columns there present- 
ed to the eye. Culumniation ou an extensive scale bas such peculiar 
magnificence that the diffculty is rather to produce an ungraceful, 
than a graceful, appearance by means of it. The architect of the 
British Museum bas, however, surmounted this difficulty to а great ех. 
tent. Still, much remains that will captivate the general eye, and we 
doubt not that those who prefer profosion of ornament to the right 
ese of it, will greatly admire the new façade. But we are now ad- 
dressing those who are willing to estimate architecture not by the eye 
alone, but by the judgment also. 
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It is to be observed then, іп the first place, that the British Moseum, 
though an isolated structure, in a position where it is seen from 
many points of view, bas only one side decorated, the decorations being 
of course placed where they will be seen from the most frequented 


street. 
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The pediment, consistently enough, is stuck on to the facade, just as 
the facade is stuck on to the building. The horizontal entablatnres of 
the wings are either mere masks to concea) the real oatline of the 
roofs, or else the roofs are flat. On the latter supposition, it is qoite 
clear that the central pediment is placed where it dges not define 
the outline of another roof; for a glance will convince us that there is 
not behind this pediment an inclined roof with its azis perpendicular 
to the front of the building, and its spine continued “ throughoat the 
whole length from end to end.” 

In point of fact, this pediment bas no more connection with the 
building than the sign-boards frequently seen on the parapets of ta- 
verns bave with walls to which they are attached. The comparison 
may be a homely опе, but it exactly expresses the nature of the case 
Similar remarks might be applied to the Mansion House, Buckingham 
Palace, and numerous other buildings, in and out of London; but the 
general principle is so clear, that it is useless to provoke unnecessary 
opposition by pointing out all its consequences. 

Had not custom familiarieed us with the absurdity, there would ap» 
pear something inexpressibly ludicrous in the fasbion of uniting the 
front of a Greek temple to a modern secular square-ballt structure. 

It is well known that a systematic and growing oppositiou to Classic 
architecture now exists in this country. Those who resist the novel 
tenets and express their indignation at the term ч Pagan,” do not con- 
sider that they themselves strengthen the arguments of their oppo- 
nents by their adherence to debased Classic architecture. А barba- 
rous confusion of different principles of construction can never be 
permanent, however obstinately it шаў be defended; and it certainly 
appears the most prudent course to give up a part of the contest at 
once, and return to pure and faithful Classic architecture, than, by 
blindly defending its most corrupt forms, to ensure the ultimate disuse 
of every form of it. 

The attempt to combine the forms of trabeate and arcuate construc- 
tion has produced, as sli will admit who are not interested in the de- 
nial, a strange mongrel style, in which members, which had originally 
significance and utility, are distorted and disarranged in every con. 
ceivable manner. Such architecture resembles а теге Догйив siccus, 
or herbal filled with botanical specimens; for its relation to true ar- 
chitecture is that of withered leaves to a living flora. Or is it not, 
rather, an architectural Frankenstein, endued with vitality indeed — 
but vitality of that monstrous kind which renders it only the more 


hideous by adapting its individual members to strange, upnatoral 
uses! 


REMOVAL OF WESTMINSTER BRIDGE. 

Many arguments have been urged in favour of the existing site of 
Westminster Bridge; those in favour of a new site have not yet been 
communicated to the public. There can be no doubt that the Coin- 
missioners of Woods and Forests һауе wise and cogent reasons for 
giving notice of their intention to apply for “an act to alter, amend 
and repeal, several acts of Parliament passed during the reigns of 
George II. and III., relative to Westminster Bridge, &c.“ And as 
we give the Commissioners credit for the best and most prudent mo- 
tives, it cannot but be regretted that the public bave of late years 
fallen into the anbappy habit of judging for themselves on matters of 
public interest. It has beeu argued (indiscreetly, no doubt) that the 
collective оріпіов of the Inhabitants uf Westminster and Lambeth aa 
to the relative advantages of the new and old sites, is as valuable as 
that of a Government commission. The idea that the latter posscas 
exclusive information on the subject, and are therefore the most com- 
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petent to decide, is summarily rejected by the contending party, who 
reply (and it is difficalt to detect а flaw in their reasowing) that the 
тіпте of the subject preclades the existence of exclasive informa- 
tion—that whatever knowledge of the facts may be possessed by the 
Commissioners is shared with the inhabitants of the districts affected 
chat the convenience of any particular thoroughfare is to the latter 
а matter of daily observation, and that in the ordinary intercourse of 
trade they would be certain to learn whether traffic was obstructed by 
diffculties іп the route chosen for it. Finally, it is argued that if the 
Commission have any exclusive knowledge on the subject, it is the 
very kind of a knowledge which they ought not to have; for though 
private information may be very important in carrying on business of 
high diplomatic importance, the existence of private information on 
such a very matter-of-fact topic as the alteration of a thoroughfare 
gives colour, at least, toa charge of undue regard for private inte- 
rests. 

At a crowded meeting of the inhabitants of Westminster, held 
during the last month, the chairman, Mr. B. Hawes, the member for 
Lambeth, in opening the proceedings, said— 

“There had been 20 manifestation of public feeliag in favour of the pro- 
posed new bridge te Charing-croas, although the money for erecting it, 
amounting to upwards of £2,000,000, would be taken from the public 
purse. The new bridge bad not been sanctioned by the goverment, farther 
than that a public department bad consented to give oertain notices prior 
to the introduction of the bill. He hardly thought any member for Lam- 
beth, Westminster, or Surrey would be found to support such a measure ; 
and it might reasonably be asked what public reason was to be assigned 
for it? He understood the architect of the new Houses of Parliament 
thought the present bridge an eye-sore ; but could it not be repaired and 
beautified, or rebuilt on the existing site? There were many reasons for 
retaining it: first of all, on the ground of economy. All the approaches 
to the present bridge were the property of the bridge commissioners. In 
the next place, a bridge lower down, as was proposed, must be longer aod 
larger, and all the approaches would have to be bought. But was it just 
to existing interests to build a bridge elsewhere? There were at present 
two private bridges close to the site of the new bridge—Waterloo and 
Hungerford brid е first of which did not pay a farthing to Ше sub- 
seribera, and the other paid but very badiy. From the proposed bridge to 
Waterloo-bridge there would be a distance of only about 200 feet, whilst 
the Hungerford-bridge would be close toit; and Westminster-bridge beiog 
faken down, there would be no accommodation for the public from the 
Charing-cross bridge to Vauxhall bridge—a distance of about a mile. 
When the present bridge was built, the site was a matter of considerable 
discussion; it was, moreover, selected as the most beneficial for the public 
at large; and he believed, that from the corner of York-road over the new 
bridge to Charing-cross, would not be 20 yards nearer than by the present 
route. Besides this, there was a great traffic westward over Westminster 
Bridge to Belgrave-square, Pimlico, Knightsbridge, &c., and access to the 
Houses of Parliament, aod the law courts. He pledged bimself to oppose 
the bill in every stage, and he did not believe that five gentlemen would be 
found in parliament to sanction such an unnecessary waste of public 
money,’ 

It was also asserted at the meeting, that the Commissioners theme 
selves were not very strongly persuaded of the necessity of altering 
the situation of the bridge, but had merely allowed their solicitor to 
prepare the notices: another suggestion was, that Hungerford Bridge 
had been already conditionally sold to the Southampton Railway 
Company, who intended to use it as an approach to their new termi- 
nus in Lambeth. If this important informatien be correct, it may 
reasonably be feared that the promoters of the removal of Westmin- 
ster Bridge to Charing-cross will incur the charge of over anxiety to 
facilitate the conversion of Hungerford Bridge to the purposes of the 
Southampton Railway Company. This bridge and the new West- 
minster Bridge wouid so nearly adjoin at their Lambeth ends, that 
the former would be rendered nearly useless to the public at large; 
and its conversion would therefore be greatly facilitated. 

The metropolitan bridges are at present nearly equidistant. This 
arrangement secures the greatest amount of benefit from each of 
them: but by removing Westminster Bridge to Whitehall-place, a 
large and densely-populated district, extending from that point to 
Vauxhall Bridge, will have no intermediate communication with the 
opposite bank of the river. There can be no doubt but that after a 
time, this evil will be so seriously felt, that another bridge must be 
built above the new Houses of Parliament—that is, the public will be 
put to the expense of building two bridges instead of one. More- 
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over, may we net justly complain of the іпесвеігіепоу of promounciog 
Hungerford Bridge by one legislatiwe act a useful, by another a use- 
lesa, structure? The only just ground for sanctioning its erection was 
publie convenience. H it were not of public utility it ought not to 
have been erected : if it were of poblic utility it caght mot to be ren- 
dered useless, by the erection of another bridge almost close to it. 
In every point of view, the proposed measures present the same ap- 
pearance of being anticipatory of a purchase of Hungerford Bridge 
for private purposes. For во one would be mad enough to propose 
two contiguous bridges, unless one of them were about to be closed 
against the public. 

We have said little of the injury to existing and justly acquired 
interests consequeat on the alteration, because we wish to view the 
question on general grounds. But it certainly seems a matter of 
injustice, almost of robbery, to ruin the property adjacent to the 
present line of traffic. Many of the houses іп the roads leading to 
Westminster Bridge have, doubtless, frequently changed hands during 
the last century, and the price of purchase must have beeu materially 
influenced by the consideration of the present facilities of communi- 
cation. The purchaser, who has bought on faith of the permanence 
of those facilities, finds suddenly that the amount of his purchase- 
money was twice too much. On the other hand, the owner of mean 
tenements in Lambeth, adjacent to the new site of the bridge, finds 
himself in possession of valuable property, at a most inadequate cost. 
The injustice is double. The latter class of purchasers have no 
moral right to a treble or quadruple value of their property—the 
former class are deprived of the value of investments honestly and 
legally acquired. 

To the lover of architecture, it will appear no small argument 
against the removal of Westminster Bridge, that by that act the only 
convenient point for viewing the Houses of Parliament із lost to the 
great body of the inhabitants of London. This consideration has 
gained additional force since the repairs of the old bridge have been 
in progress. Recently, the footway has been lowered, and a light 
parapet of wood, breast high, has been substituted for the former 
lofty balustrade, by which the view was almost entirely obstructed. 
The river facade of the New Palace, consequently, presents itself to 
the eye with a distinctness and unity never before exhibited. It is 
really curious to observe how much the appearance of the edifice has 
deen improved by the alteration of the bridge. Of course, this ad- 
vantage would be sacrificed by removing the bridge to Whiteball- 
place; in fact, the public generally would then have no means of 
viewing the Palace of Westminster except from a considerable dis- 
tance. That Mr. Barry has nothing to do with the proposition for 
altering the site of the bridge, but is, on the contrary, desirous that it 
should remain unaltered, may be announced on the authority of а 
statement made by Mr. Grissell at the meeting referred to above. 


THE WELLINGTON STATUE, 
AND THE ROYAL INSTITUTE OF BRITISH ARCHITECTS. 


Little has been hitherto said in these pages respecting the position 
of the equestrian statue on the Triumphal Arch in Piccadilly. Our 
contemporaries have entered проп the discussion so copiously, that 
room scarcely seems left for new opinions. Besides, when many 
speakers harangue simultaneously, they are apt to drown each other’s 
voices, and the heat of a debate is but a poor compensation for the 
lack of judgment and perspicuity. At the present moment, however, 
as the storm of discussion is somewhat lulled, we may as well profit 
by the momentary silence to express the few remarks which we have 
to offer on the subject. 

There аге many persons of good taste who, without bypercriticism, 
would condemn a colossal statue in which the natural proportions are 
greatly exceeded, as a gross unwieldy object, evineing an utter disre- 
gard of the modesty of nature. Without, however, allowing the ob- 
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jection to apply with full foree in the present instance, we may still 
concede that an equestrian figure, exaggerated to gigantic (or more 
than heroic) dimensions, must require more than ordinary skill in its 
artistic treatment, and more than ordinary care to render the un- 
natural magnitude inoffensive. Our visual ideas are all relative. The 
giants of Brobdiguag appeared to Gniliver hideous, and his own sise 
seemed horrible to the Lilliputians. 

Тһе Wellington statas will, it is said, be removed to the spase be- 
tween the Horse Guards and the Enclosure in St. James's Park. 
This removal is on many gecounts commendable. A colossal figure, to 
appear even tulerable, must be placed where the disparity of sur- 
rounding objects is not offensively observable. Sach a contrast is by 
every means to be avoided, and the eye must be attracted by the ab- 
solute, not by the comparative magnitude of the work of art. Colos- 
sal figures have generally appeared best when standing on a wide open 
plain, isolated from all other artificial objects. The Lion on the field 
of Waterloo is so placed, standing apart from human habitation, ов a 
broad expanse of country, over which it is visible for miles round. 
The appearance of the figure in such a situation is, we imagine—for 
we bave never seen it except at a great distance—very effective. 
The sise of the object secords well with its solitude aad its simple 
character. 

analogy, we may presame that this new memorial of the Water- 
loo conflict should be similarly isolated. To find in Londona situation 
which would perfectly fulfil the conditions here suggested, is of course 
impracticable, but the position in St. James’s Park sufficiently satisfies 
them. Elevated оп а simple plinth or base of steps, at a considerable 
distance from the nearest building, the statue would no longer look a 
heavy lump of metal; its size would, we may hope, appear magnificent 
—at present it seems merely unnatural. 


The circumstance of the statue being initially placed in Ив present 
ridiculous position will prove by no means prejudicial to the interests 


of art. On the contrary, the discussion which has arisen produces 


this net result—the English people will no longer tolerate the ab- 


surdity of statues elevated out of sight. The condemnation of the 
present position of the Wellington Statue, and the ridicule Беарай 
on the Nelson Monument, will render the renewal of this kind of bar- 
barism practically impossible. One great step has therefore been 
taken in the progress of the doctrine of truth and fidelity in art. The 
grand objection to the position of the Nelson and Wellington statnes 
is, that their merits or defects as works of art are inappreciable to 
the ordinary powers of vision. The whole matter may be reduced to 
adilerama: ifthe statues be worth seeing, they should be put where 
they can be examined ; if the statues be not worth seeing, they ought 
not to be erected as public moncments. 

As far аз сап be at present judged of the Wellington Statue, it is 
not unworthy of being publicly exhibited. It would be unwise to an- 
ticipate the opinion whieh will be formed of the statue when situated 
more conveniently for examination; bat to judge from the outline 
(which is almost all that is now discernible), the composition, if not 

of extraordinary merit, is free from gross defects: and it ls 
stated that the work has been carefully finished and will bear a near 
tospection. The new pedestal ought to be very simple and of ample 
breadth, and its elevation ought to be regulated by this plain rule—the 
best height to which а statue can be raised is that at which it can 
be most conveniently examined. We have strong hopes that on such 
a pedestal, and in such a commanding situation, the monument will 
pot prove unworthy of the events commemorated. 

The opinion of the Institute of British Architects respecting the 
elevation of the statue on the arch, corroborates the judgment already 
formed by the public. Тһе Report of the Institute is already before 
our readers, avd is worth a brief analysis; it consists of six para- 
graphs, of which three are argumentative. The three reasons for 
which the Institute condemns the position of the statue are these— 
first, because Mr. Burton does not like it; secondly, because itin- 
jures the architecture of the adjacent buildings (among which are 
Apsley Hoase and the “ elegant” screen next to it); thirdly, because 
it is an innovation. 
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We should like to know which of these arguments satisfies the 
reader: neither has much weight with ourselves. We do not fear 
that the merits of Mr. Barton's arch will be destroyed, because we 
are unable to perceive their existence: and the same consideration 
removes all apprehension respecting Apsley House and the row of 
stone columns adjacent to it. In the first place, the triumphal arch 
displays eminently the fault of all its tribe—forms without purpose. 
If the arch be real, its object must be to support a superstructure of 
proportional size; а vault so enormous as this would never have been 
erected without such a superstructure, had the least idea of oonstrua- 
tive propriety entered the mind of the architect. The vast arches 
which form the portico beneath the Victoria Tower of the Houses of 
Parliament are about as large as that in Piccadilly, but then they are 
of а size corresponding to their purpose were it not intended to 
support a vast tower upon (һеш, they must appear ridiculous, It 
seems to be forgotten that an arch is not an integral building, but only 
a part of one, just as a single limb is only one of the compenent parts 
of the animal body. Again, if Mr. Burton’s arch were real, it would 
have buttresses; for we know by ordinary mechanical principles that 
an areh cannot exist without lateral pressures, and that a buttress 
diminishing in breadth from its base upwards is the proper form for 
resisting those pressures. The fact, then, of the buttresses being 
dispensed with, proves that this arch is applied to no purpose, ог to 
a wrong purpose. Lastly, if the arch were real, what is the purpose 
of the Corinthian oolumus and horizontal entablature ? Ап arch pro- 
perly built requires neither. If the weight be supported on a single 
beam of stone laid on vertical props (as the columns and entablature 
suggest), then the arch is superfluous. Or if the construction be 
altogether different—if the space be spanned by numerous wedge- 
shaped stones, arranged in the form of a vault—then the eolumns are 
superfluous, The arch and the entablature cannot бо be wanted; 
one at least of them is inconstruetive: we believe that both are. 

Neither is Apsley House much likely to be injared. In our view, 
the colamns, stuck in front of the walls of the first floor for show, 
effectually put the building beyond the pale of criticism. We should 
have thought the same of the adjacent screen of columns, had not the 
Institute of British Architects pronounced it “elegant.” Where is 
the elegance? We can see the beauty of the periptery of a Greek 
temple, for there the columns have meaning and purpose, But surely 
Ше row of columns at the ерігапее of the Hyde Park are un · meaning. 
They sustain no weight but that of the small horizontal course of 
stones laid athwart them. Judging from their dimensions, you would 
say that the architect had intended to build a large solid edifice, but 
had been compelied to relinquish his work when only just commen- 
сөй: or it might be thought that the substructure was begun by опе 
architect; and that another, who did not know for what superstructare 
it was intended, had finished it in the readiest way he could. 

Ampbora сері 
Institui: currente rota eur urcens exit? 

In the second paragraph of the Report, the Institute speak of the 
triumphal arch as “a successfal work :“ in the eoneludlug paragraph 
it is recommended that it should be enriebed with “ accessorial and 
subordinate” decorations, as “ it would then no longer be sabjeot te 
the severe criticism of artiste, foreign visttors, and perom of ae- 
knowledged taste.” When the writer of the Report praises the arel 
as saccessful, he contradicts the laws of good architecture and commos 
sense; but when he suggests means of avoiding the severe aad 
general criticism of it, he does something totaily different he contras 
dicts himself. We are told, first, that the arch is suesessfol | secondty, 
that it should be decorated іп a very different way to what it has 
ever yet been, in order to be “no longer subject” to universal com 
demnation. Clearly then, its success Ваз been of a very different 
kind to that which the Institute set out by assigning to it. 

These strictures upon the Report of the Institute are dictated by a 


sincere conviction that the formal opinion of во distinguished а body 


ought to possess far greater weight and authority than will be assigned 
to this document. The Institute is comprised of those whose learning 


and position command general respect, and whose zeal in the cause of 
architecture, and success іп the practise of it, indisputably entitle 
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them to the support of the profession which they represent. But 
dissatisfaction at the acts of the collective body is not inconsistent 
with a most ample acknowledgment of the talents of the individual 
members. 

Considering that the leading architectural doctrine of this Journal 
is the dependance of decoration on construction, it is natural enough 
that wheu the Institute applaud structares in which this great princi- 
ple is grossly violated, we at least should examine the grounds of 
their judgment. How has it been arrived at? Certainly not in igno- 
rance of фе principle of architectural truth. Neither, we suppose, 
in defiance of it, for this—to put the question on its lowest basis— 
would indicate opposition to the doctrines advocated by the most 
learned architectural writers of our own day, and exemplified by the 
noblest monuments of ancient architecture. No other supposition 
remains but that the Institute recognise the principle, but are literally 
afraid of its consequences. Much opposition, doubtless, must be 
overcome before what шау be called nonsense architecture is consigned 
to its deserved destiny. But the Institute carry their complaisance 
and caution too far when, to avoid offending individual prejudices, 
they advocate an irrational system which is fast growing obsolete. It 
lies in their power to contribute most effectually to the emancipation 
of art from the artifice and conventionalism which have too long en- 
thralled it. They may direct the reform, and beneficially modify its 
operations; but it is beyond their power to restrain its progress. 

Every paper read before this learned body, or sanctioned by it, is 
retrospective—none prospective. The progression, the improvement 
of art is scarely ever heard of. The past—the past only, claims all 
attention; and this among those who are best qualified to make pro- 
vision for the future. 
to the public, to take a far more elevated and independent position 
than they have yet assumed: when they have shown their determina- 
tion to lead the public taste, instead of following it, we doubt not that 
their title to do so will be universally recognised. 

A statement has been made that Mr. Weale offered to the Institate 
to publish illustrations of the works of the members, and that his offer 
was rejected. We are in no way concerned in this statement, and 
know nothing whatever of it but that it appears іп the Weetmineter 
Review, and has been contradicted ata meeting of the Institute. But 
the very existence of the rumour, and the earnestness of the denial, 
indicate its importance. The difficulties of procuring information re- 
specting the progress of architecture are, as we know by experience, 
almost insuperable. Have we not a right to complain that this informa- 
tion is not voluntarily offered? Our applications to individual агоћі- 
tects have been met with uniform courtesy and liberality. But we 
atill feel that the greatest possible benefit which the Institate could 
vonfer on their art would be by calling on the members to detail, from 
time to time, the progress of their works*—not to read dissertatious 
on Roman remains in London, or the scamilli impares of Vitruvius, 
We are also perfectly certain that this feeling is strongly participated 
in by the architectural profession at large and the whole body of the 
lovers of architecture. Surely an opinion so universal ought to claim 
some respect from the Institute. 

To the remarks made at the meeting just referred to respecting 
the impropriety of authors reviewing their own writings, we fully 
assent. All public confidence in reviews must cease when the slight- 
est objection or even suspicion of partiality attaches to them. It has 
been an invariable rule of this Journal that every paper should be 
rejected, whatever might be the subject of it, if it seemed written 
with a covert purpose of furthering individual interests; We are 
quite willing, or rather, we are most solicitous, that if cases should 
occur in which our subscribers think that this rule has not been applied 
with sufficient stringency, the particulars should be publicly commu- 
nicated in our own pages. These observations have somewhat of 
personal interest; but the occasion seemed to demand them. 


% As at the Institution of Civil Engineers. 


The Institute owe it to themselves, and owe it 


Jux. 


ON THE INFLUENCE OF HEAT UPON THE COHESION OF 
LIQUIDS. j 


By С. Brouwer, Јон, 


(Translated in an abridged form by M. Rosenthal, М.р.) 

Laplace and Poisson have established it asa law, that at various tem- 
peratures the height of the capillary colamn is іп a direct ratio with its 
density. In asserting this, however, they were solely guided by theoreti- 
cal views on the “ force moléculaire.” Guy-Lussac’s experiments bearing 
on the above are too insufficient in number to settle the Question; and 
notwithstanding many valuable publications being since communicated by 
several authors, Brumner deemed it worthy his consideration to undertake 
а fresh investigation of the matter. M. Hagen having lately stated that 
in the case of water, a change of temperatare, amounting to a certain 
nomber of degrees, has no influence on the phenomena of its capillarity 
the author was the more attentive to this point iu bis researches. м. 
Hagen іп his experiments employed brass plates, brought together in а 
parallel direction, bat Bramner operated with capillary tubes. 

These experiments were conducted in the following manner :—The 
liquid to be examined was introdnoed into a cylindrical jar, and the latter 
pat in ап oil-bath; care being taken that the portion of liquid contained 
in the capillary tabe should be of the same temperature as that observed 
in the external liquid. To measure the height of the liquid coloma raised 
a glass mass was first immersed іп the external liquid, in order to raise 
the liquid surface ontil it reached the point of a steel needle fred for 
this purpose. The observer, by means of a cathetometer, having noticed 
the uppermost point of the liquid column raised in the capillary tube, re- 
moved again the glass mass immersed as above; the water thus lowered 
ceased to touch the steel point, and the cathetometer was directed towards 
the steel point. 

The distance between the highest point of the capillary colama and the 
steel point, obtained by means of the cathetometer, indicated the amount of 
elevation occurring in the capillary tube above the natural level. 

These experiments were made wich water, ether, and olive oil. In all 
these liquids, it appeared, the height of the capillary colamo was con- 
siderably diminished by an increase of temperatnre, іп a ratio far greater 
tban would answer to Laplace or Poisson’s law relative to the propor- 
tionality of density ; water, for instance, its temperature delng raised from 
82° to 158° F., had its density lowered by 3, whereas its capillary 
height decreased to almost $. It seems in general that the diminution of 
the capillary height, caused by elevation of temperatare, is not proportional 
to density, but that it is rather corresponding with the increase oS tem 
perature. 

Founded on this assertion, Bramner calcalated his experimen 
to the method of the “least squares.” In this sive be а ш 
Тайу confirmed ; and the height (А) at which а column of liquid in a ca- 
pillary tube of one milimeter radius, at a given temperature, is raised. 
may be determined by means of the following most simple formule :— і 

For water, A= 15:58215 — 0028639 (. 
For ether, А = 653596 —0:098018 f. 
For olive oll, А = 7'4640 — 0010486 f. 

In these formule, t expresses the temperature іп degrees of the cen- 
tigrade scale. 

The law, that capillarity is not a direct ratio with density, but thet 
it is inversely proportional to the elevation of temperatore, becomes 
most evidently corroborated by observations made with water at low tem · 
peratures. About 200 experiments, instituted with water at temperatures 
varying from 0° to 8° centigrade, ог 83° to 46°4° Fahr., showed that the 
well-knowa anomaly occurring in the deosity of water, from 33° to 
89:22 F., had no influence whatever on its cohesion; and starting from 
822 F. cohesion, diminished in a ratio Proportional to the increase of tem- 
peratore, 

We may, therefore, consider it as established that beat has another in- 
fluence on cohesion than that caused by mere change of density, 
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WILD’S RAILWAY SWITCH. 


(With an Engraving, Plate 111.) 

In the present number we give an engraving of a new railway 
switch. There have been since the first iutroduction of railways, 
several arrangements proposed for passing trains from one line of rails 
to another; the whole of these, however, which have been adopted 
may be classed under two heads: those in which, in order to effect a 
change from one line of rails to another, the apparatus had to be 
moved by band ; and those in which an engine can pass from either of 
the two diverging lines on to the single line without sach aid, clear- 
ing the way for itself, should the switch be іп the wrong position. 
These are termed, and are, to a certain extent, self-acting. 

The former possessed the adventage of making the guage perfect 
for either line, but was deficient in the more essential quality of safety; 
while the latter, to attain this quality, sacrificed the parallelism of 
guage. Inthe improved switch the advantages of both are united, 
the self-acting principle being accompanied with perfect uniformity 
of guage. 

In order to describe the working of the new apparatus, it will be 
frst advisable to refer to the опе now mostly employed, in which 
either tongue rail is embedded in the ordinary rail according to the 
position of the switch; in this arrangement the guage is always im- 
perfect, as the notch occupied by the end of the tongue rail is, when 
this is withdrawn, left exposed: this defect is partially provided 
against by the introduction ofa check rail. 

In the improved switob, the end of the tongue, when in contact with 
the rail, is also embedded ia a notch, which bowever ceases to exist 
when it is no longer required. This motion is effected by causing the 
rail abutting against the end of the tongue to move in connection with 
it, but in the opposite direction, so that when the tongue is withe 
drawn, the protruding rail which formed the notch is withdrawn also. 

In all inventions of this class, however ingenious they may appear 
on paper, practice is the main test of their utility, and we are informed 
that the invention which we have now noticed, has been for some 
time in successful operation upon several railways; among which we 
may mention the Grand Junction, the Manchester and Leeds, the 
Chester and Birkenhead, and the South Eastern Railways. 


THE PLANET BEYOND URANUS. 


The memoir of the discovery of the planet beyond Uranus, read by the 
Astronomer- Royal at the November meeting of tbe Royal Astronomical 
Society, bas been printed on account of its importance before the remain- 
der of the usual monthly notice was completed. Extracts of Professor 
Alry's memoir are given below, but for the sake of brevity several parts 
are omitted, for which we have substituted the paragraphs in brackets. 

We wish to direct the reader’s attention chiefiy to the papers marked 11 
and 12, and to the remarks following them. Jt wili be seen from these, 
that a few days after Mr. Adams had communicated to the Astronomer- 
Royal all the elements of the planet, М. Le Verrier published, in the 
Comptes Rendus, а paper on the perturbations of Uranus, іп which he says 
notbiog of their being caused by an exterior planet: we may, therefore, 
suppose that he had not, at that time, made any discoveries respecting it. 
Seven months after, M. Le Verrier publishes another paper, in which һе, 
for the first time, speaks of the new planet. The Astronomer-Royal says 
that he received this paper with “a feeling of delight and satisfaction,” 
becanse it confirmed the conclusions of Mr. Adams respecting the position 
of the planet, which he “ had perused seven months earlier.” Jt is im- 
portant to observe that this second paper by М. Le Verrier gave only the 
position — not the mass and orbit—of the planet, which had been however 
ascertained by Mr. Adams. The eccentricity of the planet was not dis- 
covered by М. Le Verrier tiil Angust, 1846—that is, tev months after the 
Astronomer-Royal received Mr. Adams's determination of it. 

It appears that neither the Astronomer-Royal nor Professor Challis 
theught it worth while to take the trouble of looking for the planet unti! 
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Le Verrier’s paper confirmed that of Mr. Adams. The self-exculpatory 
tone adopted by the superintendents of the two principal English observa- 
tories, does not seem altogether needless. The fact of their both offering 
apologies, seems to indicate that apologies were necessary. The Astrono- 
mer-Royal had “ always considered the correctness of a distant mathema- 
tical result to be a subject rather of moral than of mathematical evidence.” 
Professor Challis says, in a paper following that by Professor Airy, 
that his motive Гог undertaking the search for the predicted planet, was 
the agreement of М. Le Verrier’s “ deductions with those of Mr. Adams, 
together with the recommendation of the Astronomer-Royal.” He telis 
ns, also, that he was deterred from commencing the work sooner, because 
it was “so novel а thing to undertake observatiens in reliance upon merely 
theoretica] deductions.” 


We have no desire to depreciate М. Le Verrier’s labours. On the con- 
trary, they entitle bim to high renown. His first paper alone, investi- 
gating the perturbations of Uranus withont asssigning a new cause for 
them, is a work of the ntmost scientific valne, But the chief pecaliarity 
of this event in the history of science is the predictive evidence and appli- 
cation of the laws of gravitation. Hitherto, the evidence of the truth of 
those laws, wonderfolly minute and varied as it has been, was restricted 
to the explanation of observed facts; bot the most overwhelming evidence 
of a theory is its capability of anticipating the result of experimental ob- 
servations before they are actually made. This kind of evidence is far- 
nished іп ап unezampled degree, by the anticipatory calculation of the 
mass, &c, of the unseen planet, Regardiog, therefore, the prediction of 
the planet as an event altogether unparalleled, and as the feature of the 
discovery most important with respect to the evidences of science, we 
cannot over-estimate the vaiue of the fact established by the Astronomer- 
Royal, that Мг, Adams was the first predicter of the position, mass, and 
orbit of the new planet. 


When the Astronomer-Royal speaks of the discovery as “а consequence 
of what may properly be called a movement of the age,’ we must take 
this as a rhetorical expression, not intended to have any specific meaning. 
In fact, the atmost that cao be made of the sentence is this, thet there has 
for some time existed a general suspicion of the existence of a planet 
beyood Uranus. The numerical determination of the longitude of the 
planet (328 84), &c., by an elaborate mathematical investigation, required 
something a little more tangible and definite than a “movement of the 


age.” 


It has not been usual to admit into the Memoirs of this Society mere 
historical statements of circumstances which have occarred іп our own 
times. I am not aware that this is a matter of positive regulation: it is, 
I believe, merely a rule of practice, of which the application in every par- 
ticular instance has been determined by the discretion of those Officers of 
the Society with whom the atrangement of our Memoirs bas principally 
rested. And there can be no doubt that the ordinary rule most be a rule 
for the exclusion of papers of this character; and that if a positive regu- 
lation is to be made, it must absolutely forbid the presentation of such 
histories. Yet it is conceivable that events may occur in which this rule 
ош to be relaxed ; and such, I am persuaded, аге the circumstances 
attending the discovery of the planet exterior to Uranus. In the whole 
history of astronomy, I had almost said in the whole history of science, 
there is nothing comparable to this. The history of the discoveries of пет 
planets іп the latter part of the last century, and іп the present centary, 
offers nothing analogous to it. Uranus, Ceres, and Pallas, were discover- 
ed іп the course of researches which did not contemplate the possible 
discovery of planets. Juno and Vesta were discovered in following op a 
series of observations suggested by а theory which, fruitful as it has been, 
we may almost venture to cali fancifal. Astrea was found іп the course 
of a well-conducted re-examination of the heavens, apparently contem- 
plating the discovery of a new planet as only опе of many possible respits. 
But the motions of Uranus, examined by philosophers who were fally 
impressed with the universality of the law of gravitation, have long ex- 
hibited the effects of some disturbing body: mathematicians have at length 
ventured on the task of ascertaining where snch a body could be; they 
have pointed out that the sapposition of a disturbing body moving ina 
certain orbit, precisely indicated by them, would entirely explain the ob- 
served disturbances of Uranus: they have expressed their conviction, with 
а firmness which I must cbaracterise as wonderful, that the disturbing 
planet wouid be found exactly іп a certain spot, and presenting exactly a 
certain appearance ; and in that spot, and with that appearance, the plauet 
bas been found. Nothing in the whole history of astronomy can be com- 
pared witb this. 

Тһе principal steps іп the theoretical investigations have been made by 
one individual, and the published discovery of the planet was necessarily 
made by one individual. То these persons the public attention has beeu 
principally directed; and well do they deserve the bonours which they 
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have received, and which they will continue to receive. Yet we should 
do wrong if we considered that these two persons alone are to be regarded 
as the authors of the discovery of this planet. I am confident that it will 
be found that the discovery is a consequence of what may properly be 
called a movement of the age; that it has been urged by the feeling of the 
scientific world in general, and has been nearly perfected by the collateral, 
but independent labours, of various persons possessing the talents or 
powers best suited to the different parts of the researches. 

With this conviction, it has appeared to me very desirable that the au- 
thentic history of this discovery should be published as soon as possible ; 
not only because it will prove a valuable contribution to the history of 
science, but also because it may tend to do justice to some persons who 
otherwise would not receive in future times the credit which they deserve. 
And as a portion of the history, I venture to offer to this Society a state- 
ment of the circumstances which have come to my own knowledge. I 
have thought that I could with propriety do this: not because I сап pre- 
tend to kuow all the history of tbe discovery, but because I know a con- 
siderable part of it; and because I can lay claim to the character of im- 
partiality to this extent, that, though partaking of the general movement 
of tbe age, I have not directly contributed either to the theoretical or to 
the observing parts of the discovery. In а matter of this delicacy I have 
thougbt it best to act on my own judgment, without consulting any other 
person ; І have, however, solicited the permission of my English corre- 
spondents for the publication of letters. 

Without pretending to fix upon a time when the conviction of the irre- 
concilability of the motions of Uranus with the law of gravitation first 
fixed itself in the minds of some individuals, we may without hesitation 
date the general belief in this irreconcilability from the publication of М. 
Alexis Bouvard’s Tables of Uranus іп 1821. It was fully shown in the 
introduction to the tables, that, when every correction for perturba ion 
indicated by the best existing theories was applied, it was still impossible 
to reconcile the observations of Flamsteed, Lemonnier, Bradley, and 
Mayer, with the orbit required by the observations made after 1781: and 
the elements of the orbit were adopted from the latter observations, leaving 
the discordances with the former (amounting sometimes to three minutes 
of arc) for future explanation. 

The orbit thus adopted represented pretty well the observations made 
in the years immediately following the publication of the tables. But in 
five or six years the discordance again growing up became so great, that 
it could not escape notice. A small error was shown by the Kremsmiin- 
ster Observations of 1825 and 1826: but, perhaps, I am not іп error in 
stating that the discordance was first prominently exhibited in the Cam- 
brige Observations, the publication of which frem 1828 was conducted 
under my superintendence, 

(Here intervene letters from Мг. Hussey (1834) and М. Bouvard (1837), 
surwising that the perturbations might be produced by an unseen body.] 

I have departed from a strictly chronological order for the sake of keep- 
ing in connexion the papers which relate to the same trains of investiga- 
tion. Several months before the date of the last letter quoted, I had re- 
ceived the frst intimation of those calculations which have led to a distinct 
indication of the place where the disturbing planet ought to be songht. 
The date of the following letter is Feb. 13, 1844 :— 

No. 6.—Professor Снльлля to G. В. AIRY. 
Гехтваст.) 
“ Cambridge Obsercatory, Feb. 18, 1844. 

“A young friend of mine, Мг, Adams, of St. John’s College, is working 
at the theory of Uranus, and is desirous of obtaining errors of the tabular 
geocentric longitudes of this planet, when near opposition, in the years 
1818-1826, with the factors for reducing them to errors of heliocentric 
longitude. Are your reductions of the planetary observations so far ad- 
vanced that you could furnish these data? and is the request one which 
you bave any objection to comply with? If Mr. Adams may be favoured 
in this respect, he is farther desirous of knowing, whether in the calcula- 
tion of the tabular errors any alterations have been made in Bouvard's 
Tables of Uranus besides that of Jupiter’s mass.” 


No, 7.—G. В. Arry to Professor CnALIISs. 


{exTRact.] 
Royal Observatory, Greenwich, 1844, Feb. 15. 

I send all the results of the observations of Uranus made with both 
instruments [that is, the heliocentric errors of Uranus in longitude and 
latitude from 1754 to 1830, for all those days on which there were observa- 
tions, both of right ascension and of polar distance}. No alteration is 
made іп Bouvard's Tables of Uranus, except increasing the two equations 
which depend on Jupiter by у; part. As constants have been added 1 5 
the printed tanlen) to make the equations positive, and as 4; part of the 
numbers іп the tables has been added, уу part of the constants has been 
subtracted from the final results.” 


Мо. 8.—Professor Снліллѕ to G. В. Airy. 
[ехтваот.) 
Cambridge Observatory, Feb. 16, 1844. 
“I am exceedingly obliged by your sending so complete a series of 
tabular errors of Uranus. % № he list you have sent will give Mr. 


Adams the means of carrying on in the most effective manner the inquiry 
in which he is engaged. 
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No. 9.— Professor CnALLIs to G. В. Atry. 


Cambridge Obsercatory Sept. 22, 1845 

« Му friend Mr. Adams (who will probably deliver this note to you) 
bas completed his calenlatious respecting the perturbation of the orbit of 
Uranus hy a supposed ulterior planet, and has arrived at results which he 
would be glad to communicate to you personally, if you could spare him 
afew moments of your valuable time. His calculations are founded on 
the observations you were 60 good as to furnish him with some time ago; 
and from his character as a mathematician, and his practice in calculation, 
I should consider the deductions from his premises to be made in a trust- 
worthy manner, If he should not have the good fortune to see you at 
Greenwich, he hopes to be allowed to write to you оп this subject.” 


No. 10.—G. В. Arry to Professor CaaLLIS. 


“ Royal Observatory, Greenwich, 1845, Sept. 29. 

“ I was, I suppose, оп my way from France, when Мг, Adams called 
here: at all events, I had not reached home, and tberefore, to my regret, I 
have not seen him. Would you mention to Мг, Adams that 1 am very 
much interested with the subject of his investigations, and that I should 
be delighted to hear of them by letter from him?“ 

On one of the last days of October, 1845, Mr. Adams called at the 
Royal Observatory, Greenwich, in my absence, and left the following im- 
portant paper: 


No. 11.—J. С. Apams, Esq. to G. B. Arry. 


“ According to my calculations, the observed irregalarities in the motion 
of Uranus may be accounted for by supposing the existence of an exterior 
planet, the mass and orbit of which are as follows: 


Mean Distance (assumed nearly in accordance 


with Bode’s law) . . . . . 384 
Mean Sidereal Motion in 305:25 days = « 193079 
Mean Longitude, Ist October, 1845 . < . 323 34 
Longitude of Perihelion. . . . . 815 55 
Eccentricity . А A . . . . 0:1610. 
Mass (that of the Sun being unity), . . . 00001656. 


For the modern observations I have used the method of normal places, 
taking the mean of the tabular errors, as given by observations near three 
consecutive oppositions, to correspond with the mean of the times; and 
the Greenwich observations have been used down to 1830: since which, 
the Cambridge and Greenwich observations, and those given in the As- 
tronomische Nachrichten, have been made use of. The following are the 
remaining errors of mean longitude :— 


Observation—Theory, 
1780 +027 1801 --0”04 1822 +0”-30 
1783 --0 -23 1804 +1 76 1825 +1 -92 
1186 —0 ‘96 1807 —0 -21 1828 +42 -25 
1789 +1 °82 1810 +0 56 1831 —1 -06 
1702 --0 ‘91 1818 —0 “94 1934 —1 44 
1795 +0 -00 1816 --0 ‘31 1837 —1 6% 
1798 --0 99 1819 --2 "00 1840 +1 78 


The error for 1780 is concladed from that for 1781 given by observation 
compared with those of four or five following years, and also with Lemon- 
nier's observations in 1769 and 1771. 

“ For the ancient observations, the following are the remaining errors :— 


Observation—Theory. 
1690 --4474 1750 — 10 1763 — 571 
1712 4 67 1758 + 5 7 1769 + 0'6 
1715 —6°8 1756 --4% 1771 +11 +8 


The errors are small, except for Flamsteed’s observation of 1690. This 
being an isolated observation, very distant from the rest, I thought it best 
not to use it in forming the equations of condition. It is not improbable 
however, that this error might be destroyed by a small change in the ase 
sumed mean motion of the planet.“ 


I acknowledged the receipt of this paper іп the following terms. 
Мо. 12.—G. В. Arry to J. С. Apams, Esq. 


“ Royal Observatory, Greenwich, 1845, Nov. 5. 
“Таш very much obliged by the paper of results which you left here a 
few days since, showing the perturbations on the place of Uranus pro- 
duced by a planet with certain assumed elements, The latter numbers are 
all extremely satisfactory : I am not enough acquainted with Flamsteed’s 
observations about 1690 to say whether they bear snch an error, but I 
think it extremely probable. 4 
“ Bat I should be very glad to know whether this assumed perturbation 
will explain the error of the radins vector of Uranus. This error is now 
very considerable, as you will be able to ascertain by comparing the пог- 
mal equations, given in the Greenwich observations for each year, for the 
times before opposition with the times qfter opposition.“ 
I bave before stated, that I consider the establishment of this error of 
the radius vector of Uranus to be a very important determination. I there» 
fore considered tbat the trial, whether the error of the radius vector would 
be explained by the same theory which explained the error of longitnde* 
wouid be truly an experimentum crucis, Aod I waited witb much angie 
for Мг, Adams’s answer to my query. Had it been in the afirmative T 
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should at once have exerted all the influence which I might possess, either 
directly, or indirectly throagh my friend Professor Challis, to procure the 
publicatioa of Мг. Adams’s theory.“ 

From some caase with which I am unaequainted, probably an accidental 
one, I received no immediate answer to this inquiry, I regret this deeply, 
for many reasons. 

While I was expecting more complete information оп Mr. Adams’s 
theory, the results of a пет and most important investigation reached me 
from another quarter. In the Compte Rendy of the French Academy for 
the 101 Nov., 1845, which arrived in this country in December, there is 
а paper by M. Le Verrier on the perturbations of Uranus produced by 
Jupiter and Saturn, and on the errors in the elliptic elements of Uranus, 
consequent on the use of erroneous perturbations in the treatment of the 
observations. It is impossible for me here to enter into details as to the 
conclusions of this valnable memoir; I shall only say that, while the cor- 
rectness of the former theories, as far as they went, was generally estab- 
lished, many small terms were added; that the accuracy of the calcula- 
tions was established by duplicate investigations, following different cour» 
ses, and executed with extraordinary labour; that the corrections to the 
elements, prodnced by treating the former observations with these corrected 
perturbations, were obtained ; and that the correction to the ephemeris for 
the present time, prodnced by the introduction of the new perturbations 
and the new elements, was investigated and found to be incapable of ex- 
plaining the observed irregularity of Uranus. Perhaps it may be truly 
said that the theory of Uranus was now, for the first time, placed on a 
satisfactory foundation. This important labour, as M. Le Verrier states, 
was undertaken at the urgent request of М. Arago. 

Іо the Compte Rendu for June 1, 1846, М. Le Verrier gave his second 
memoir on the theory of Uranus. The first part contains the results of a 
new redaction of nearly all the existing observations of Uranus, and their 
treatment with reference to the theory of perturbations, as amended іп the 
former memoir. After concladiog from this reduction that the observations 
are absolutely irreconcilable with the theory, M. Le Verrier considers in 
the second part all the possible explanations of the discordance, and con- 
cludes that none is admissible, except that of a disturbing planet exterior 
to Uranus. He then proceeds to investigate the elements of the orbit of 
such a planet, assuming that its mean distance is double that of Uranus, 
and that its orbit is in the plane of the ecliptic. The value of the mean 
distance, it is to be remarked, is not fixed entirely by Bode’s law, although 
suggested by it; several considerations are stated which compel us to 
take a mean distance, uot very greatly differing from that suggested by the 
law, but which nevertheless, without the suggestion of that law, would 
leave the mean distance iu а most troublesume uncertainty. Тһе peculiar- 
ity of the form which the investigation takes ів then ехріаісед. Finally, 
M. Le Verrier gives as the most probable result of his investigations, that 
the true loogitude of the disturbing planet for the beginning of 1847 must 
be about 8259, and that au error of 10° іп this place is not probable. Мо 
elements of the orbit or mass of the planet are given. 

This memoir reached me about the 38rd ог 24th of June. I cannot 
sufficiently express the feeling of delight and satisfaction which I received 
from it. The place which it assigned to the disturbing planet was the 
ваше, to one degree, as that giveu by Mr. Adams's ealeulations, which I 
had perused seven wonths earlier, To this time I had considered that 
there was still room for doubt of the accuracy of Mr. Adams's juvestiga · 
tions ; for I think that the results of algebraic and numerical computations, 
во long and so complicated as those of an inverse problem of perturba- 
tions, are liable to many risks of error In the details of the process: I 
know that there аге Ld RR numerical errors in the Mécanique Céleste 
of Laplace; in the Théorie de la Lune of Plana; above all, in Bouvard’s 
first tables of Jupiter and Saturn; and to express it іп а word, I have 
always considered the correciness of a distant mathematical resuit to be a 

subject rather of moral than of mathematical evidence. But now 1 felt 
во doubt of the accuracy of both calculations, as applied to the perturba- 
tion іп loogitnde. 1 was, however, still desirous, as before, of learning 
whether the perturbation in radius vector was fully explained, I therefore 
addressed to M. Le Verrier the following letter 


No. 13.—G. В. Атау to М. Le Уавапя, 
“ Royal Observatory, Green wick, 1846, June 28. 

“I have read, with very great interest, the account of your investigations 
on the probable place of a planet disturbing the motions of Uranus, which 
is contaiued in the Compte Rendu de Г Académie of June 1; and I now 
beg leave to trouble you with the following question. It appears, from all 
the later observations of Uranus made at Greenwich (which are most 
completely reduced in the Greenwich Obserrations of each year, во as to 
exhibit the effect of an error either in the tabular heliocentric longitude, or 
the tabular radius vector), that the tabular radius vector is considerabiy too 
small. And I wish to inquire of you whether this would be a conse- 
quence of the distarbance produced by an exterior planet, cow in the 
position which yon have indicated ? 

J imagine that it would not be so, beeause the principal term of the 
inequality would probably be analogous to the moon’s variation, or would 
depend оп sin 2(с--с”); and in that case the perturbation іп radius vector 
would Bave the sign—for the present relative position of the planet and 


© Here the Astronomer Royal explained to the meetin: means of a diagram, the 
пазете of the errors of the tabalar radins vector, иды z 
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Uranus. But this analogy is worth little, until it is supported by proper 
symbolical computations. 

“Ву the earliest opportonity I sbalil have the honour of transmitting to 
you a copy of the Pianetary Reductions, in which you will find all the 
observations made at Greenwich to 1830 carefally reduced aod compared 
with the tables.” 

Before I could receive M. Le Verrier’s answer, a transaction occurred 
which had some infiuence on the conduct of English astronomers. 

On the 29th of Jnne, a meeting of the Board of Visitors of the Royal 
Observatory of Greenwich was held, for the consideration of special 
business. At this meeting, Sir J. Herschel and Professor Challis (among 
other members of the Board) were present ; I was also present, by invita- 
tion of the Board. The discussion led, incidentally, to the general qnes- 
tion of the advantage of distributing subjects of observation among differ- 
ent observatories. I spoke strongly in favour of snch distribution; and 
I produced, as an instance, the extreme probability of now discovering a 
new planet іп a very short time, provided the powers of one observat 
could be directed to the search for it. I gave, as the reason u whic 
this probability was based, the very close coincidence between the results 
of Мг. Adams’s and M. Le Verrier’s investigations of the place of the 
snpposed planet disturbing Uranus. I am authorised by Sir J. Herschel’s 
printed statement in the Atheneum of October 8, to ascribe to the strong 
expressions which I then used the remarkable sentence in Sir J. Herschel’s 
address, on September 10, to the British Association assembled at South- 
ampton. “ We вее it [the probable new planet] as Columbus saw America 
from the shores of Spain. Its movements have been felt, trembling along 
the far-reaching line of our analysis, with a certainty hardly inferior to 
that of ocular demonstration.“ And I am authorised by Professor Chal- 
lis, in oral conversation, to state that the same expressions of mine induced 
him to contemplate the search for the suspected planet. 

LM. Le Verrier’s reply follows, in which he says that M. Bouvard cal- 
catated incorrectly the orbit of Uranus, In ignorance of the exterior planet, 
and that the error of the radius vector of Uranus arises from errors of its 
eccentriclty and longitude of perihelion. 

The following letter is from Professor Airy to Professor Challis, requeste 
ing the latter to undertake the search at Cambridge, with the Nortbumber- 
land equatorial telescope, as the only instrument in England large enough 
for the рагрове.) 

In explanation of this letter, it may be n to state that, in com» 
mon I believe with other astronomers at that time, I thought it likely that 
the planet would be visible only in large telescopes. I kuew that the 
Observatory of Cambridge was at this time oppressed with work, and I 
thought that the undertaking—a survey of such an extent as this seemed 
likely to prove—would be entirely beyond the powers of its personal 
establishment. Had Professor Challis assented to my proposal of assist- 
ance, I was prepared immediately to place at his disposal the services of 
an efficient assistant ; and for approval of such a step, and for liquidation 
of the expense which must thus be thrown on the Royal Observatory, I 
should have referred to a Government which I have never known to be 
illiberal when demands for the benefit of science were made by persons 
whose character aod position offered a guarantee, that the assistance was 
fairly asked for science, and that the money would be managed with fair 
frugality. In the very improbable event of the Government refusing such 
indemnity, 1 was prepared to take all consequences on myself. 

On the 13th of July, I transmitted to Professor Challis “ Snggestions for 
the Examination of a Portion of the Heavens іп search of the external 
Planet which is presumed to exist and to produce disturbance in the mo- 
tion of Uranus,” and 1 accompanied them with the following letter:— 

No. 16.—G. В. Airy to Professor Cuattis. 
“ Royal Observatory, Greenwich, 1846, July 18. 

„ have drawn up the enclosed paper, in order to give you а notion of 
the extent of work incidental to a sweep for the possible planet. 

“I only add at present that, іп my opinion, the importance of this 
inquiry exceeds that of any current work, which is of such a nature as 
not to be totally lost by delay.” 

My “ Suggestions” contemplated the examination of a part of the hea- 
vens 30° long, in the direction of the ecliptic, and 10° broad. They en- 
tered into iderable details as to the method which I proposed; details 
which were necessary, in order to form an estimate of the number of hours’ 
work likely to be employed іп the sweep. 

I received, in a few days, the following answer :--> 


No, 17.—Professor Caatis to G. В. Атат. 
[кхткастз.) 
Cambridge Observatory, July 18, 1846. 
«І have only just returned from my excursion, © © © I have de- 

termined on sweeping for this hypothetical planet. © © © With re- 
spect to your proposal of supplying an assistant I need not say anythiug, 
аз 1 understand it to be made on the supposition that I decline undertaking 
the search myself. % % © I purpose to carry the sweep to the extent 
you recommend,” 


* This sentense is copied from the written draft of the speech. Sir J. Herschel 
555 that the senianos bad not besa’ seperted in the, public Journals ae 
spoken. 1 did, however, ses И so reported in an Engish newspaper, to which I had 
access on the Continent, 
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The remainder of the letter was principally occupied with the details of 
а plan of observing different from mine, and of which the advantage was 
fully proved in the practical observation. 

Оп August 7, Professor Challis, writing to my confidential assistunt 
(Mr. Main) in my supposed absence, said,— 

No. 18.—Proſessor CHauis to the Rev. R. Main. 
(Ехтваст.) 
“ Cambridge Observatory, August 7, 1846. 


“T have undertaken to search for the supposed new planet more distant 
than Uranxs. Already I have made trial of two different methods of 


observing. In one method, recommended by Mr. Airy * ® è I met 
with a difficulty which I had anticipated. © % © I adopted a second 
method.” 


From a subsequent letter (to be cited hereafter), it appears that Profes- 
sor Challis had commenced the search on July 29, and had actually ob- 
served the planet on August 4, 1846. 

Mr. Main's answer to the other parts of this letter, written by my direc- 
tion, is dated Angust 8. 

At Wiesbaden (which place I left on September 7), I received the fol- 
lowing letter from Professor Challis :— 


No. 19.—Professor Cnatus to G. B. Arry. 
Гвхтваст.) 


“ Cambridge Observatory, Sept. 9, 1846. 


“T have lost no opportunity of searching for the planet; and the nights 
having been generally pretty good, I bave taken a considerable number of 
observations: bat I get over the ground very slowly, thinking it right to 
include all stars to 10-11 magnitude; and I find, that to scrutinise, 
thoroughly, in this way the proposed portion of the heavens, will require 
many more observations than I can take this year.” 

On the same day on which Professor Challis wrote tbis letter, Mr. 
Adams, who was not aware of my absence from England, addressed the 
following very important letter to Greenwich :— 

No. 20.--J. С. Apams, Esq., to G. В. Arry. 
t St, John’s College, Cambridge, Sept. 2, 1846. 

“Tn the investigation, the results of which I communicated to уоп last 
October, the mean distance of the supposed disturbing planet is assumed 
to be twice that of Uranus. Some assumption is necessary in the first in- 
stance, and Bode's law renders it probable that the above distance is not 
very remote from the truth: but the investigation could scarcely be con- 
sidered satisfactory while based on any thing arbitrary; and I therefore 
determined to repeat the calculation, making a different hypothesis as to 
the mean distance. The eccentricity also resulting from my former calcu- 
lations was far too large to be probable; aod I found that, although the 
agreement between theory and observation continued very satisfactory 
down to 1840, the difference in subsequent years was becoming very sensi- 
ble, and I hoped that these errors, as well as the eccentricity, might be 
diminished by taking a different mean distance. Not to make too violent 
а change, I assumed this distance to be less than the former value by about 
duh part of the whole. The result is very satisfactory, and appears to 
show that, by still further diminishing tbe distance, the agreement between 
the theory and the later observations may be rendered complete, and the 
eccentricity reduced at the same time (о a very small quantity. The mass 
and the elements of the orbit of the supposed planet, which result from the 
two bypotheses, are as follows: 

Hypothesis I. Hypothesis II. 


(Fn) (Foe) 


Mean Longitude of Planet, lat Oct. 1846 325° 8 323° P 
Longitude of Perihelion oe 315 57 299 11 
Eccentricity ae oe 0:1610% 0-12062 
Mass (that of Sun being 1) aa 0°00016568 0:00015003 


4 This investigation has been conducted in the same manner іп both cases, 
60 that the differences between the two sets of elements may be considered 
as wholly due to the variation of the fondamental hypothesis. The fol- 
lowing table exhibits the differences between the theory and the observa- 
tions which were used as the basis of calcolation. The quantities given 
аге the errors of mean longitude, which I found it more convenient to em- 
ploy in my investigations than those of the true longitude, 


Ancient Observations, 


(Obs, — Theory.) (Obs. — Theory.) 


te, Hypoth. I. Hypoth. II. Date. Hypoth. I. Hypoth. II. 
1713 Ул Pors 1756 -- 40 ane 
1715 --6:8 —6 6 1764 — ő 'l — 4°) 
1750 —16 —2°6 17609 +06 +41°8 
1753 5-7 +45 °2 1771 -118 +128 

Modern Observations, 
1780 70% 27 +054 1810 +0956 4061 
1783 —0 283 —0 21 1813 —0 ‘94 —1 -00 
1786 —0 -36 —1 -00 1816 —0 31 —0 46 
1789 +1 992 41 68 1819 —2 » —2 19 
1792 —0 91 —1 ‘06 11822 +0 '30 +0 14 
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1795 -0 99 40 0 1626 41:92 1-87 
1798 --0 99 —0 93 1828 +8 95 4-9 +85 
1801 -0%4 +0 `1 1831 —1-06 —0 -B3 
1804 +1 -76 +1 -94 1834 —1 44 1-17 
1807 —0 21 --0 98 1887 —1 62 --1-63 
1810 70 °56 +0 61 1840 71 73 44 Sh 


“The greatest difference in the above table, viz. that for 1771, is de- 
duced from a single observation, whereas the difference immediately pre- 
cediog, which is deduced from the mean of several observations, is much 
smaller. The error of the tables for 1780 is found by interpolating between 
the errors given by the observations of 1781, 1782, and 1783, and those of 
1769 and 1771. The differences between the results of the two hypotheses 
are exceedingly small till we come to the last years of the series, and be- 
come sensible precisely at the point where both sets of results begin to 
diverge from the observations ; the errors corresponding to the second hy- 
pothesis being, however, uniformly smaller. The errors given by the 
Greenwich Observations of 1843 are very sensible, being for the first bypo- 
thesis + 6’84, and for the second + 5-50. Ву comparing these errors, it 
may be inferred that the agreement of theory and observation would be 


— 4 
rendered very close by assuming qi = 0°57, and the corresponding mean 


longitade on the Ist October, 1846, would be about 315° 20’, which I am 
inclined to think is not far from the truth. It is plain also that the eccen- 


tricity corresponding to this value on would be very small. In conse- 


quence of the divergence of the results of the two hypotheses, still later 
observations would be most valuable for correcting the distances, and 1 
should feel exceedingly obliged if you would kindly communicate to me 
two norma! places near the oppositions of 1844 and 1845. 

“ As Flamsteed’s first observation of Uranus (іп 1690) ів a single one, 
and the interval between it and the rest is во large, I thought it unsafe to 
employ this observation in forming the equations of condition. On com- 
paring it with the theory, I find the difference to be rather large, and greater 
for the second hypothesis than for the first, the errors being + 44-5 and 
+ 50”-0 respectively. If the error be supposed to change in proportion to 


the change of mean distance, its value corresponding to = = 0°57, will be 
а: 


about + 70”, and the error in the time of transit will be between 4’ and 5’. 
It would be desirable to ascertain whether Flamsteed's manuscripts throw 
any light on this point. 

“The corrections of the tabular radius vector of Uranus, given by the 
theory for some late years, аге as follows: 


Date. Hypoth. I. Нуро II. 

1834 +0°005051 +0:0049238 
1840 +0°607219 -+0-006962 
1846 -+0°008676 +0-008250 


“The correction for 1834 is very nearly the same as tuat which you have 
deduced from observation, in the Astronomische Nachrichten; but the in- 
crease іп later years is more rapid than the observations appear to give it: 
the second bypothesis, however, still having the advantage. 

, „J ат at present employed in discussing the errors in latitude, with the 
view of obtaining an approximate value of the inclination and Position of 
the node of the new planet’s orbit; but the perturbations іп latitude are 20 
very small that I am afraid the result will not have great weight. Accord- 
ing to a rough calculation made some time since, the inclination appeared 
to be rather large, aud the longitude of the ascending nude to be about 300°: 
but I am now treating the subject much more completely, and hope to ob- 
tain * result in a ſew days. 

„ have been thinking of drawing up a brief account of my investigati 
to present to the British Association.” ере 

Mr. Main, acting for the Astronomer Royal in his absence, answered 
this letter as follows :— 


No. 21.—The Rev. R. Млн to J. C. Apaus, Esq. 


Royal Observatory, Greenwich, 1846, Sept. 5. 

і “ The Astronomer Royal is not at home, and һе will be absent for some 
time; but it appears to me of во much importance that you should bave 
immediately the normal errors of Uranus for 1844 and 1845, that 1 here- 
with send you the former (the volume for 1844 has been published for 
dome time), and I shall probably be able to send you those for 1845 on 
Tuesday next, as I have given directions to have the computations finished 
immediately. If a place (gevcentric) for the present year should be of 
value to you, I could probably send one іп a few days.“ ; 

In acknowledging this letter, Mr. Adams used the following expression: 

No. 22.—J. C. Арлив, Esq. to the Кет. R. MAIN, 
[Ехтваст.) 


РЕЯ “ St. John’s College, Cambridge, Tth Sept. 1846, 
оре by to-morrow to have obtained approximate val А 
clination and longitude of the node. ы 8 
On the same day, Sept. 7, Mr. Main transmitted to Mr. Adams the 


norma! places for 1845, to which allusion was made in the letter of Sep- 
tember 5. 


On the 510 of Angust, M. Le Verrier в second paper on the place of the 


ФР” . Ap 


1447.) 


disturbing planet (the third paper on the motion of Uranus) was communi- 
cated to the French Academy. I place the notice of this paper after those 
of September 2, &c. because, іп the usual course of transmission to this 
country. the number of the Comptes Rendus containing this paper would 
not arrive here, at the earliest, before the third or fourth week in Septem- 
ber; and it does not appear that any earlier notice of its contents was re- 
ceived in England. 

It is not my design here to give a complete analysis of this remarkable 
paper; but I may advert to some of its principal points. M. Le Verrier 
atatea thal, considering the extreme difficulty of attempting to solve the 
problem іп all its generality, and considering that the mean distance and 
the epoch of the distarbing planet were determined approximately by his 
former investigations, he adopted the corrections to these elements as two 
of the unknown quantities to be investigated. Besides these, there are the 
planet's mass, and two quantities from which the eccentricity and the 
longitude of perihelion may be inferred; making, in all, five unknown 
quantities depending solely on the orbit and mass of the disturbing planet. 
1 рео there are the possible corrections to the mean distance of Uranus, to 
ita epoch of longitude, to its longitude of perihelion, and to its eccentricity ; 
makiog, іп all, nine unknown quantities. To obtain these, М. Le Verrier 
groups all the observations into thirty-three equations. He then explains 
the peculiar method by which he derives the values of the unkoown quan- 
tities from these equations. The elements obtained are,— 


a 
Semi-azls Major E 86154 (= = = өзг) 
Periodic Time . 2177387 
Eccentricity . 0:10701 
Longitude of Perihellon 381° 45’ 
Mean Longitnde, 1 Jan, 1847 318 47 
Mass = 0-:0001075 


Trae Heliocentric Longitnde, 1 Jan. 1847 326% $2’ 
Distance from the Sun с а 53:06 
It is interesting to compare these elements with those obtained by Mr. 
Adams. The difference between each of these and the corresponding ele- 
ment obtained by Мг. Adams іп his second hypothesis ів, іп every instance, 
of that kind which corresponds to the further change in the assumed mean 
distance recommended by Mr. Adams. The agreement with observations 
does not appear to be beiter than that obtained from Mr. Adams's elements, 
with the exception of Flamsteed’s first observation of 1690, for which (con · 
trary to Mr. Adams’s expectation) the discordance is considerably dimi- 


М. Le Verrier then enters into a most ingenious computation of the 
limits between which the planet must Бе sougbt. The principle is this: 
assuming a time of revolution, all the other onkoowo quantities may be 
varied in such a manoer, that though the observations will not be so well 
represented as before, yet the errors of observation will be tolerable. At 
last, on continuing the variation of elements, one error of observation will 
be intolerably great. Tben, by varying the elements іп apother way, we 
may at leagth make another error of observation intolerably great; and so 
oa, If we compute, for all-these different varieties of elements, the place 
of the planet for 1847, its locus will evidently be a discontinuous curve or 
curvilinear polygon. If we do the game thing with different periodic 
times, we shall get different polygons ; and the extreme periodic times that 
enn be allowed will be indicated by the polygons becoming points. These 
extreme periodic times are 207 aod 233 years. If now we draw one grand 
curve, circumscribing all the polygons, it is certain that the planet must be 
withio that curve. Іп one direction, М. Le Verrier found no difficulty іп 
assigning а limit; in the other he was obliged to restrict it, by assuming a 
limit to the eccentricity, Thus he found that the longitude of the planet 
was certainly not less than 331°, and not greater than 335° or 8459, accord- 
ing as we limit the eccentricity to 0-125 or 02, And if we adopt 0-125 
as the limit, theo the mass will be included between the limits 0°00007 and 
0-00021 ; either of which exceeds that of Uranus. From this circumstance, 
combined with a probable hypothesis as to the density, М. Le Verrier con- 
cluded that the planet would have a visible disk, and sufficient light to 
make it conspicuous in ordinary telescopes. 

M. Le Verrier then remarks, as опе of the strong proofs of tbe correct- 
ness of the general theory, that the error of radius vector is explained as 
accorately as the error of longitude. And finaily, he gives his opinion that 
the latitude of the disturbing planet must be small. 

My analysis of this paper bas necessarily been exceedingly imperfect, 
as regards the astronomical and mathematical parts of it; but I am sensi- 
ble that, in regard to another part, it fails totally. I cannot attempt to 
convey to you tbe impression which was made on me by the aothor’s un- 
doubting confidence in the general truth of his theory, by the calmness and 
clearness with which he limited the field of observation, and by the firm- 
ness with which he proclaimed to observing astronomers, * Look іп the 
place which I have indicated, and you will see the planet well.” Since 
Copernicus“ declared that, when means should be discovered fur improv- 
ing the vision, ii would be found that Venns had phases like the moon, no- 
thiog (іп my opinion) so bold, and so justifiably bold, has been uttered in 
astronomical prediction. It is here, if I mistake not, that we see a charac- 
ter far superior to that of the able, or enterprising, or industrious matbe- 


© 1 borrow this his from Smith's Optics, sect. 1050. Since reading this Memoir, 
I hare, Қат; атъ ане by Professor De Morgan, that the printed works of Co- 
do not at ali support this history, and that Copernicus appears to hare believed 

that the planets are self-luminous.—G,. В.А 
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matician ; it is here that we see the philosopher. The mathematical in- 
vestigations will doubtless be published in detail; and they will, as ma- 
thematical studies, be highly instructive: but no details published after 
the planet’s discovery can ever have Гог me the charm which 1 have fouod 
io this abstract which preceded the diacovery. 

І understand that M. Le Verrier communicated his principal conclusions 
to the astronomers of the Berlin Observatory on September 28, and that, 
guided by them, and comparing their observations with a star-map, they 
found the planet on the same evening. And I am warranted by the verbal 
assurances of Professor Challis in stating that, having received the paper 
оп September 20, he was so much impressed with the sagacity and clear- 
ness of M. Le Verrier's limitations of the field of observation, that he in- 
stantly changed his plan of observing, and noted the planet, as an object 
having a visible disk, on the evening uf the same day. 

My account, as a documentary history, supported by letters written dure 
ing the events, is properly terminated; but 1 think it advisable, for the 
sake of clearness, to annex extracts from а letter which 1 have received 
from Professor Challis since the beginning of October, when I returned to 
Eugland. 


Па this letter Professor Challis details his labours in search (ог the 
planet, and states that on September 29, һе singled out опе star of 500 ob- 
served that evening, for which һе noted, seems to have a disk.“ This 
turned out to be the planet. | 


Before terminatiug this account, I beg leave to present the following re- 
marks :— 

First. It would not be just to institute a comparison between papers 
which at this time exist only in manuscript, and papers which have beea 
printed by their authors ; the latter being in all cases more complete aod 
more elaborately worked out thau the former. 

Second. I trust that I am amply supported, by the documentary history 
which І have produced, іп the view which I first took, namely, that the 
discovery of this new planet is the effect of a movement of the age. It is 
shown, not merely by the circumstance that different mathematicians have 
simultaneously but independently been carryiug on (һе same investigutions, 
avd that different astronomers, acting without concert, have at the ваше 
time been looking for the planet in the same part of the heavens; but also 
by the circumstance that the minds of these philosophers, and of the per- 
sons about them, һай long been influenced by the knowledge of what bad 
been done by others, and of what had yet been left untried ; and that in all 
parts of tbe work the mathematician aud the astronomer were supported by 
the exhortatious and the sympathy of those whose opinions they valued 
most. I do not consider this as detracting in the smallest degree from the 
merits of Ше persons who bave been actually eugaged іп these investiga- 
tions. 

Third. This history presents а remarkable instance of the importance, in 
doubtful cases, of using any received theory ав (аг as it will go, even if 
that theory can claim no higher merit thao that of being plausible. If the 
mathematicians whose labours l bave described had not adopted Bode's 
law of distances (a law for which no physical theory of the rudest kiod 
has ever been suggested), they would never bave arrived at the elementa 
of the orbit. At the same time, this assumption of the Jaw is only an aid 
to calculation, and does not at all compel the computer to confine himself 
perpetually to the condition assigned by this law, as will bave been re- 
marked in the ultimate change of mean distance made by hoth the mathe- 
maticians, who have used Bode’s law to give the first approximation to 
теао distance. 

Fourth. The history of this discovery shows that, io certain cases, it is 
advantageous for the progress of science tbat the publication of theories, 
when so far matured as to leave no doubt of their general accuracy, should 
not be delayed till they are worked to the highest imaginable perfection. 
It appears to be quite within probability, that a publication of tbe elements 
obtained in October 1845 might have led to the discovery of the planet in 
November 1845. 

I have now only to request the indulgence of my hearers for the appa- 
rently egotistical character of the account which І have here given; а 
character which it is extremely difficult to remove from a bistory that is 
almost strictly confined to transactions with which I have myself been con- 
cerned, 


THE GOVERNMENT SCHOOL OF DESIGN. 


Thongh a considerable time has elapsed since the following report on the 
French Schools was presented by Mr. Poynter to the Council of this In- 
stitution, it has remained unpublished. The Council have since sanctioned 
its publication, and as the subject of the document is oct of temporary 
interest, it is well worthy of perusal. 

“Му Lords and Gentlemen, — Previonsly to entering upon the exercise 
of the office to which the Couucil have dune me the honour to appoint me, 
I considered that a more intimate knowledge of the system of instruction 
adopted in the French Schools, and its results, would enable me to judge 
more advantageously of the condition and prospects of our own. 1 have, 
therefore, visited Paris with a special view to this subject; and would 
willingly have extended my journey to Lyons, had time permitted, But, 
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although it was out of my power actually to inspect any other School thea 
that of Paris, I have had the advantage of obtaining an intimate acquaint- 
ance with the Schools of Lyons and Toulouse, through the Reports lately 
made by M. Charles Texier, commissioned by the Government to inspect 
the Schools of Art, which were very obligingly placed in my basds for 


sal, 
Pa The Report laid last year before the Council by Mr. Townsend, will 
render superfinous any detailed account of the views entertained with re- 
to industrial art, and the system ороп which they are carried out, іп 

е School of Paris; I shall therefore notice merely such points as it ос- 
curred to me might be of importance with reference to our отп Schools, 
and which шау be mentioned without needless repetition. 

“ Tbe coarse of instruction at Paris is divided into three mala branches: 
1. The Figure; 2. Ornament; 8. Architecture and Geometry. These 
three courses of study (subdivided and classified) are taught on alternate 
days, in the order namel, а day being devoted to each; but the limited 
space to which the School premises are confined bas caused a most incon- 
venient system of taking the classes іп relays, greatly to their disadvantage. 
The students are admitted free of charge, aud no pledge is reqoired from 
them of their exclusive devotion to any branch of industrial art; many, it 
is well known, pass from the elementary classes of the Ecole de Dessin to the 
Ecole des Beaux Arts, in order to follow the higher branches of painting 
and sculpture; but this is not considered to militate in any way against 
the usefuluess of the School, as а nursery of art applied to manufactures. 
To extend а sound knowledge of art in general is held to be the best mode 
of securing a supply of artists for industrial purposes. The only condition 
to which the pupils are bound is, that if they remain іп the School they 
must follow ap the whole course of study prescribed by the regulations. 
Exceptions are made іп favour of artisans who wish to take advantage of 
the means afforded by the School to increase their knowledge and improve 
their taste. This class of students, however, have recourse more generally 
to the Ecole Communale,—for an account of which I must refer to Mr. 
Townsend's Report. 

“There is one branch of instruction in the Paris School which I beg 
leave to offer to the special notice of the Council—a course of lectares on 
the History of Ornament, illustrated by examples drawn by the Professor 
in the absence of the pupils. These examples he sketches to a working 
scale, on large canvas covered with paper. They consist of a chronological 
series of every class of ornament, beginning with the Greek, and followed 
throughout all styles and all ages, explaining their origin, their connexion 
with each other, and the peculiar characteristics by which they are to be 
discriminated. Each lecture is а continuation of the snbject from that 
which precedes it; and the Professor is bound by his engagement to vary 
the examples daring the period of three years. This professorship is held 
by a pupil of M. Constant Dufeux, the Architect to the School; and the 
first requlsite toward the establishment of a similar class elsewhere would 
be, to find an artist with the knowledge of ornament possessed by this gen- 
tleman united to the handicraft skill with which he expresses its forms, 
and brings them out in the truest effects of chiar’-cecuro by the most simple 
manipulation in black and white. It would be very desirable to possess 
some of this gentleman’s sketches in our School, as examples of masterly 
execution in this branch of art. I mentioned this to ће Director, М. Belloc, 
and have по doubt they might he obtained if the Council thought proper, 

“ An excelleat plan is adopted in the Mathematical Class to secore to 
all the pupils the full benefit of the instructions given by the Professor. 
It is not to be expected that mathematical demoustratioss will be compre- 
hended by a whole class the frst time of explanation; those pupils, there- 
fore, who have understood the lesson, are charged with repeating it to those 
of slower apprehension, until it is made clear to every individual. 

I beg leave to enter sonewhat more particularly upon a subject which 
has ever beeu regarded with great interest iu oor own establishment, 
namely, the Female School. This branch is placed, at Paris, under the 
superintendence of two Dames Directrices, who divide the labour of 
teaching. There are two classes in the day, each of about fifty pupils, a 
division rendered necessary by want of room fora better arrangement, 
The Female School has been established with a double purpose: it is cal- 
eulated uot only for the improvement of the arts usually practised by fe- 
males, but some prominence is given to the object of extending as much as 
possible the resources, hitherto too narrowly limited, for the exercise of 
female industry. It is considered that the employments open to females, 
and for which they may be qualified by instruction iu the arts of design, 
may comprise designing and working in embroidery uf every description, 
lace, gimp, fringe, and every sort of worsted work ; designs for everything 
relating to jeweliery, engraving, and enamelling in gold, setting stones, 
false jewellery (which is manufactured in Paris to an immense extent, with 
great taste and ingenuity), small articles in or-molu. and the burnishing 
and colouring of metals; fancy works in card and paper, and patterns for 
the papers employed іп them; pictorial toys for children, dissected pusz- 
zles. &c.; porcelain painting, in all iu branches; lithography, and ene 
graving on copper and wood. And it is to be observed that the Ecole Com- 
munale is much frequented by females already occupied in such pursuits, 
who devote their leisure hours to improving themselves in drawing ; those 
engaged in jewellery, artificial flowers, and engraving in gold, resort there 
in numbers. In order to carry out the intentlons of the Goverument in this 
respect, the course of instraction In the Female School includes the figure, 
landscape, animals, flowers, and ornaments, It has been noticed that many 
of the pupils take up especially the study of the head, the figure, and 
landscape, with a view to become teachers of drawing ; but the course of 
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study followed іп the school is not considered to be of a nature to qualify 
them for this position, which requires that the elementary studies common 
to all classes of art should be followed up by those peculiar to the higher 
branches. 

It must be observed, that in this branch of the School at Paris the ob- 
jects proposed are not yet carried out to their full extent, There are 
several deficiencies to be supplied; and lithography has not hitherto been 
taught at ail. 

“The Provincial Schools in France are not necessarily regulated by that 
of Paris; aod a view of the system porsued at Lyons, where the first of 
the Provincial Schools has been carried out to its utmost capabilities, with 
the most successful result in effect upon the peculiar manufactures of the 
place, cannot fail to be regarded with interest. But the success which has 
attended the School of Lyous is mainly owing to the appreciation of its im 
portance by the authorities and inhabitants of the city itself, to the energy, 
with which they have promoted it, and the liberality with which they have 
contributed to the faods for its support. And I may here notice in evidence 
of the zeal and intelligence of the manufacturers of Lyons in the pursuit of 
their commercial interest through the means of industrial art, a memorial 
lately addressed to the Mayor of Lyons, that, with reference to the new 
vent for manufactures opened in the East, he shoald call apon the Minister 
of Commerce to procure for the manufacturers, by means of the Consuls 
and other commercial agents, patterns of the oriental stuffs of silk, wool, 
and cotton, which сап be Imitated at Lyons; and it is significantly p 
upon the Minister ‘ that this proeeeding should not be left to other nations,’ 

It is a fact worthy of attention, that at the foundation of the School of 
Lyons the mistake was committed of drawing too distinct a line of demar- 
cation between the elements of fine art and those of агі as applied to indus» 
try aud manufactures ; and the first course of instraction established in the 
School was applied to the technical process of the mise en carte; this was 
shortly superseded by a class for ‘ drawing applicable to manufactures,’ tbat 
is to say, to silk manufactures ; but as the pupils who attended this class 
proved to be already advanced іп flower painting, the professor found the 
basis of iostrdctlon to which he was confined too narrow to evable him to 
effect anything essential for their improvement: the course of instruction 
was therefore made general, by the adoption of a methodic course uf oroa» 
ment, applicable not only to that style of drawing, but to sculpture in 
wood, metal, and stone. From this period important modifications have 
been made from time to time in the system of instruction, so that scarcely 
anything is now left of the original organization of the school. Into these 
changes no theories have been suffered to intrade—they have all been 
effected as experience has dictated their necessity, and the result, as is well 
known, is eminently practical, 

“Тһе present course of study pursued in the school is as follows: tho 
elementary study of the figure, drawing the Ggare from the round, and from 
the living model, Hence the pupils enter the classes for drawing and 
painting flowers, and after passing tbrough the class of architectural ornas 
ment (combined with geometry and perspective), finish the course of study 
obligatory on ull who remain іп the school by а class of composition ap- 
plied to manufactures. Thus it will be seen that to perfect the taste of de 
signers and manufacturers, for that is the great point to be attained, a sort 
of inversion of principle is adopted, beginning with the figure, thence 
ing to flowers, thence to ornament tn general, so as to prepare the student 
with а sound artistical education for Goishing with the course of composi- 
tion peculiar to the silk manufacture. To give instruction in this course, 
there are ten professors, including опе for anatomy, опе for etching, one 
for geometry and perspective, and one especially for flower painting. The 
annual expense of the establishment amounts to about 40,000 francs, of 
which 80,000 are supplied by the city, and 10,000 by the Government; 
but the citizens of Lyons consider all their literary and scientific establish- 
ments as intimately connected with their school, and that its success is 
greatly promoted by the general knowledge diffused among all classes by 
means of their library, their museums of antiquities and natural history, 
and other public institutions. 

“ The school is open five hours every day,—the professors attending from 
nine o’clock ШІ two in the winter, and from eight to one in the summer. 
The pupils enter at the age of fourteen. They must be able to read and 
write, and to do the four rules of arithmetic, and are compelled to follow 
the whole course of instruction if they remain іп the school. They are re- 
moved from one class to another on the recommendation of the Professor of 
their class to the Council of Professors, During the first month the pupils 
draw for the purpose of ascertaining the class in which they are to be 
Placed. Two years’ trial are allowed before they are dismissed for inca- 
pacity. 

“ The Director has abolished the use of beads in lithography as stadies 
for the pupils, finding them from their general mediocrity, unfit for the pure 
pose, The frequent competitions at the Ecele des Beaux Arts, at Paris for 
t (Йез d'expression,’ has enabled him to collect a sufficient number of 
vajuable drawings of this class, mostly prize works, from which the pupils 
now study to the exclusion of engravings. This example is strongly ге- 
commended to be adopted in all schools, not only as regards chalk draw- 
ings, but also for models, and all other objects of study. The Director 
greatly desires that casts of the Parthenon marbles may be added to the 
coliection. 

The object of the Government in supporting the Provincial Schools, is 
to develop art in such a manner as to enable the pupils in quitting them to 
exercise а profession, each town directing the final studies of the pupils 
more particularly to its predomlaant manufacture, and the system upon 
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which the schools are worked is calculated to direct not only the hand and 
eye of the pupils, but also their taste. For this result, the study of the 
figure is found by practical experience to be the most instructive. Geome- 
trical forms alone, though useful to exercise the fingers, are inanfficient to 
give a perception of beauty, and harmony of ontline—a fact fully proved 
by the practice of the School at Toulouse, where the latter mode of study 
has been substituted forthe former, Cold and unmeaniog lines convey no 
intelligence to the pupils, and excite no interest. Hence the pupils who at 
Toglouse pass from the elementary to the higher classes, are found to be 
strikingly inferior to those of the same standing at Paris and Lyons. When 
they come to draw other objects from the round, they are altogether defi- 
cient іп the knowledge of light and shade, and relief, and even facility of 
band. The error which has been experienced at Somerset House seems to 
have been committed at Toulouse, of confining the study of the figure to a 
small and select class, the master of which bas another class to altend to; 
so that, to use М. Texier’s words, ‘the figure bas only kajf a Professor 
allotted to it.“ It is therefore proposed, as an improvement of the utmost 
necessity, that the School of Toulouse should be assimilated, in this respect, 
to those of Paris and Lyons. A pupil who has followed the elementary 
stody of the figure, with the management of the chalk and stamp, is found 
to possess a knowledge of shadows and reflections, which open to him а 
thorough understanding of every work in relief before which he may be 
placed. The School is also deficient in other particulara : the classes sit 
for two hours only even for the study of the figure—a space of time totally 
insufficient, There із no class for plants, and the class fodemonstrating 
the composition of ornaments of all dates and styles, described under the 
Paris School, is much to be desired, uot only at Toulouse but at Lyons. 
There seems to be some difficulty in finding a competent Professor. The 
Council of Toulouse wish for the establishment of a course of chemistry 
appliceble to maunfactures. 

“1 could have wished to take such a view of the manufactures of Paris 
as might have enabled me to draw some comparison with those of our ото 
country; but as the time at my disposal did not admit of any general in- 
quiry, I confioed myself to the subject of stained glass, of which a great 
quantity has lately been executed iu France. The church of St. Denis has 
been completely fitted up with modern coloured glass, in a style which it is 
impossible to commend. Part of this glass is designed on the imbecile 
prisciple cohappily too prevalent io England, of imitating the wretched 
drawing and composition of the middle ages, under the notion that this per- 
version of art is essential to the character of the work. But the glass of 
this order at St. Denis is destitute of the archzological knowledge and 
taste in the arrangement of colour, which are the redeeming quality of 
many English performances of this class. Other portions of the glass at 
8t. Denis are designed on the still more mistaken system of assimilating 

ass painting to painting on canvas. 

85 At the royal арине of Sèvres, great pains have been bestowed 
on the improvement of stained glass. Being, however, doubtful of the im- 
pression to be produced by the view of mere specimens, I did not visit 
Sévres, but performed a journey to Dreux, about sixty miles from Paris, 
where a magnificent chapel, designed by the present king as a mausoleum 
for his family, bas beeu completely fitted up with Sèvres glass. There is 
moch good art in this glass. There are figures and groups, of which the 
drawing, composition, and expression are extremely fine, but the colouring 
is in some portions crude, and in others vapid. There is an insufficiency 
of the detail essential to the proper effect of stained glass. The draperies 
are too plain. There is ап attempt at diaper-work upon some of the back- 
grounds, but it is feeble and inefficient, and the general effect of the whole 
is poor. The artists, with all their merit, and it is great, have evidently 
been hampered by the principles and practice of painting on canvas, and 
the mechanical process of joining the glass has been so ili understood that 
all the subjects are cut up into squares by the ironwork. The same ob- 
servations will apply to the glass in the chapel erected at Paris to the me- 
mory of the late Duke of Orleans, also from the Sèvres manufactory. 

“Тһе modern glass displayed іп the new church of St. Vincent de Paul 
is of extraordinary quality. In this the artist has solved the problem of 
anitiog high art with the conditions required for the due effect of painting 
on glass. Fine design, drawing, and expression, combloed with a perfect 
conception of the distribution and collocation of colonr, and a profusion of 
detail in the draperies, background, aod borders, render it ao example of 
rare perfection in stained glass, not inferior to the ancient in brilliancy and 
harmony, and immeasureably beyond it as a work of art. Each window 
contains а figure. or two, on a blue background, richly diapered, within a 
border of small figures in compartments, formed by green arabesque. This 
glass isthe work of М. Maréchal, of Metz, un artist also greatly distin - 
guished as а crayon painter. I should consider a fine specimen of his 
work un important acquisition to our School, if it could be obtained at азу 


779 11 is probable that some of the facts and observations which I have 
воч bad the honour to submit to the Council, may bear upon circumstances 
connected with our own establishments, and it is oot impossible that com- 

isons may offer themselves during my approachiug visit to the Provin- 
cial Schools. I have therefore hastened to submit these remarks to the 
Council whilst they were fresh in my mind, aud unbiassed by anything 
arising in the course of my tour of inspection, 


Tth Oct. 1845. “ ANBROSR POYNTER,” 
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REVIEWS. 

Turning and Manipulation. By Снлвіха HoLtzaprreL, Vol. II. Tius. 
trated by upwards of 700 woodcuts. Holtzapffel, Londons 1846, 850. 
[seconp notice.] 

In the former notice of this interesting work we gave a brief outline of its 
contents. The volume concludes with an appendix containing papers by 
several contributors, and additional notices of new processes and inventions 
which have come to the author’s koowledge while the work was pass- 


ing through the press. The author hus directed our attention to the fol- 


lowing remarks, which we accidentally overlooked when alluding to the 
contribations by Prof. Willis. 

“The formation of the tools used for turning and planing the metals is а 
subject of very great importance to the practical engineer, as it is indeed 
only when the mathematical principles upon which such tools act, are 
closely followed by the workman, that they produce their best effects. 
With a full conviction of the advantages which result when theory aud 
practice are thus associated, the author has to congratulate himself on being 
able to present to his readers, two original papers, respectively written on 
the sobject of the priuciples of tools for turuing and planiog metals, by 
Charles Babbage, Esq., F.R.S., &c., and Professor Willis, A.M., F. R. S., 
&c., both distinguished by their high mathematical aitainmenta, aod their 
intimate practical experieuce in the use of tools.” 

The first paper by Mr. Babbage treats of the nature of the resistance to 
be overcome ia the cutting a revolving substance by means of a fixed tool, 
and is ao admirable instance of the importauce of applying general in- 
ferences from the theory to the practice of mechanics. Of course it would 
be impossible to calculate with perfect accuracy the amount of resistance 
to the progress of the tool, as the material will never be perfectly homo- 
geneous, nor the thickness of the shaving separated from it perfectly uni- 
form. Still in this, as in other instances of the application of theory to 
Practical cases, thongh the numerical results шау not be depended upon, 
the general conclusions are of the atmost value. The principles here laid 
down, by Mr. Babbage, would tend to a considerable modification to the 
forms of tools, and would probably bave this advantage—that the construc- 
tion of cutting instruments would be made to depend not upon uncertain 
arbitrary rules, but upon fixed and reasonable laws. 

Steel of various degrees of temper and under various forms, is almost 
universally employed for cutting metals. Before deciding on the forms of 
the different tools It is desirable to inquire into the principles on which 
their cutting edges act, and to assign special names to certain angles on 
the relations of which to each other, and to the metals upon which they 
are used, their perfection mainiy depends. 


сі т 


In the engraving с is a cylinder of steel or other metal, and T is a plan- 
ing or turning tool acting upon it at the polnt a. A c is a horizontal line 
through the center с, and the cutting polnt a. В a, is a line passing through 
the cutting point a and along the upper plane b a, of the cutting tool T. С 
а, ів а Пое passiug through the cutting point а and along the front plane е а, 
of the cutting tool. D a, is a line from the cutting point a, at right angles 
to the radlus са. The angle D a С, may be called the angle of relief, bo- 
саове by increasing it, the friction of that face of the tool upon the work ін 
diminished. The angle Са 5, may be called the angle of the tool. The 
angle В а А, may be called the angle of escape, because the matter cut 
away by the tool escapes along it. 

The forces to be overcome in cuttiog a thin shaving of metal from a 
cylinder or from a flat surface аге of two kinds, 

Ist. It is necessary to tear along the whole line of section each atom 
from the opposite one to which it was attached. The force required for 
this purpose will obviously be proportioned to the length of the cutting 
edge of the tool, and dependent on the nature of the metal acted upon, 
Bat it will be quite independent of the thickness of the part removed. 

2nd. The shaving cut off by the tool must, in order to get ont of its 
way, be bent or even curled round into a spiral. This second force is 
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often considerable, and when thick cuts are taken, is usnally far larger 
thao the former force. If the bending were of small extent, then the 
force to be exerted would vary as the square of the thi: kness of the shaving 
multiplied by some constant, dependent on the nature of the metal operated 
upon, But the bending very frequently proceeds to such an extent that 
the shaving itself Із broken at very short intervals, and some shavings 
of iron and steel present a continued series of fractures not quite running 
through, but yet so complete, tbat it is impossible even with the most care- 
ful annealing to unwind the spiral. Tbis partial severance of the atoms 
in the shaving itself, will require for its accomplishment a considerable 
exertlon of force. The law by which this force increases with the thickness 
most probably embraces bigher powers than the first and second, and may 
be assumed thus 
force =-a+bt+et?+ d+ 

For the present illustration It is aonecessary to consider more terms than 
those already more particularly explained, namely the constant force, and 
that which varies as the square of the thickuess of the shaving. If there- 
fore t be the thickness of the shaving, aud A and В two constants, we 
shall find amongst the forces required for the separation of the shaving the 


two terms 
A+B? 


where A, and B. depend upon the nature of the metal acted upon. We 
may learn from this expression, even without being acquainted with the 
values of the constants А and B, that the force required to remove the 
sume thickness of metal, may vary considerably accordiog to the manner 
zu which it is effected. For example, —if a layer of metal of the thickness 
of 2t,is (о be removed, it may be done at two successive cuts, and the 
force required will be equal to 

2A+2 BC 

But tbe same might have been accomplished at one cut, when the force 

expended would have been 

А +4 Ва” 


` The latter quantity always exceeds the former when ¢? exceeds Е ав 


the writer shows algebraically. Consequently, when the square of the 
thickness exceeds half the ratio of A to B, less force is required to effect 
the operation by two cuts, than by one. And іп the same way it may be 
shown that any number of slices (n) require less force than a single slice 


of = times the thickness If H exceed F 

“Тһе angle of relief should always be very small, because the point a 
will in that case have its support nearly in a line directly opposed to that 
force acting npon it. 

If a tool either for planing or for turning is defectively formed, or if it is 
presented to its work in such a шаппег that it bas a tendency to dig into 
it, then a very small angle of relief, in addition to a long back a e, will in 
some measure counteract the defect. 

The smaller the angle of the tool, the less will be the force necessary for 
its ове, Во! this advantage of a small angle is counterbalanced by the 
weakness which it produces in the support of the cutting point. There is 
also another disadvantage in making the angle of the tool smaller thao the 
escape of the shaving requires; for the point of the tool being in immediate 
connection with a smaller mass of metal, will not so quickly get rid of the 
heat it acquires from the operation of cutting, as it would if it formed part 
of a larger mass. 

The angle of escape A а В is of great importance and it varies with the 
nature of the material to be acted upon. If this angle is very small the 
action of the tool is that of scraping rather than of cutting, and the matter 
removed approaches the furm of a powder, If however the material is 
very flexible and cohesive, in that case shavings may be removed. The 
angle I have found best for cutting steel is about 27°, but а series of experi- 
ments upon this subject is much required. 

After the form of the cutting tool is decided upon, the next important 
point to be considered isthe manner of its application. The principle 
which is usually stated for turniug tools is, that the point of the tool should 
be nearly on a level with the axis of the matter to be turned, or rather that 
it should be very slightly below it. This rule when applied to the greater 
number of tools and tool-holders is calculated to mislead. Before applying 
the correct rule it is necessary to consider іп each tool or tool-bolder, what 
is the situation of that point around which the cutting point of the tool will 
turn when апу force is put upon the tool. Let this point be called the cen- 
ter of flexure. Then the correct role is, that the center of flexure sbould 
always be abore the line joining the center of the wurk and the cutting 

int. 

P Da looking at fig. 983, А с is the line joining the cutting point a and the 
center of the work с. By making the tool weak about Q that point be- 
comes the center on which the point а will bend when any unusual force 
occurs. On the occorrence of any such unusual force arising from апу ріп 
or point of unequal density іп the matter cut, the poiut of the tool a, by 
bending around the center Q will dig deeper іші the work and cause some 
part of the apparatus to give way or break. 

If on the other hand the point P is that around which the point of the 
tool whea resisted teuds to turu, then since this point is above the line join- 
ing the cutting point and the center of the work, the tenden: y of the addi- 
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Чора] strain on the point is to make it sink less deeply into the work, and 
consequently to relieve itself from the force opposed to it. 

Fortunately the position of this point can always be commanded, for it is 
always possible, by cutting away mutter, to make ove particolar part 
weak. This is indeed а circumstance too frequently neglected іп the con- 
struction of machinery. Every piece of mechanism exposed to consider- 
able force is ПаЫе to fracture, and it is always desirable to direct it to 
break at some one particular point if апу unexpected strain occurs. In 
many cases where danger may arise from the interference of the broken 
part with the rest of the macbinery this arrangement is essential. In all 
cases it is economical, because by making the breaking. if it occur, at a 
selected spot, provision may be made of duplicate parts and the delay 
arising from stopping the machine be avoided. 

The results of the preceding inquiry would lead to considerable changes 
in the forms of tools generally used in cutting metals, and as tbe time em- 
ployed іп taking a cut is ususally equal whether the shaving be thick or 
thin, the saving in power by taking thin cuts separately would be accom- 
panied by a considerable expense of time. This however need not be the 
case if proper tool holders are employed, in conformity with the following 
several conditions: thos 

The tool-holders should be so contrived as to have several cutters suc- 
cessively removing equal cats.—The cutting edges should be easily ad- 
justed to the work.—The steel of which the cotters are formed should be 
of the best kind, ара after it is once hardened should never again be sub- 
mitted to that process.—The form and position of the cutter shonld be such 
that it may, when broken or blunted, be easily ground, having but one or 
at the utmost but two faces requiriog grinding.—It is desirable that when 
being ground it should be fixed into some temporary handle, in order that 
it may always be ground to the same cutting angles.—The cotters shoold 
be very securely, but also very simply tightened in their places.—The 
center of flexure of the cotter should, in turning, be ubore the line joining 
the center of the work and the cutting polat ;—whilet in planing the center 
of flexure shonld be in advance of a line perpendicolar at the cutting point 
to the surface of the work planed. Examples of some tool-holders of this 
kind will be given subsequently. 

The effects of such improved tools would be to diminish greatly the strain 
put upon lathes and planing machines, and consequently to enable them to 
toro out better work іп the same time and at а less expense of power: 
whilst the machines themselves so used would retain their adjustments 
much longer without reparation.” 

The next paper contains an acconnt of various tool-holders invented by 
Mr. Babbage. Prof. Willis's papers relate not so much to the mechanical 
as to the geometrical theory of cutting tools ог the relutlons of their sides 
and angles, the inclination of the edges required for different metals being 
assumed to be known. Prof. Willis also describes a new tool-holder in- 
vented by him, which Mr. Holizapffel states to be now generally used in 
his manufactory. 

Among the papers in this appendix опе of the most useful is that on the 
diversity of gauges of wires and sheet metals, &c. Our author compares 
the different scales of measurement of rod iron, nail rod, rifle tubes, wire, 
sheet iron, zinc plates, crowo-glass, &c.: he shows that the greatest incon- 
venience arises from the nomerous scales, which are perfectly arbitrary, 
aod vary in different manufactories. He has given a table of the values uf 
severul of the principal gauges to three places of decimals of ao inch, the 
measares being ascertained by an exceedingly accurate sliding gauge, con- 
structed by himself, and indicating by a vernier Ше thonsandths of ао inch. 
Ia the following extracts the advantage of a general application of decimal 
notation to smali quantities is admirably illustrated. 


Decimal Gaass. 


“ The remedy proposed to remove the arbitrary incongruous system of 
gages now used, is simply and in every опе of the cases above referred to, 
aod also in all other requiring minute measures, to employ the decimal dirì- 
sions of the inch, and those under their true appellations. 

Thus (ос most purposes the division of the inch into one hundred parts 
would be sufticiently minute, and the measures 1, 2. 5. 10. 15 or 100 bun- 
dredths, would be also sufficiently impressive tothe mind ; their quantities 
might be written down as 1. 2. 5. 10. 15 or 100 hundredths, as the decimal 
mode of expression might if preferred be safely abandoned. and the method 
would be abundantly distinct for common use if the word . Mundredthe’”’ 
were stamped upon the gage, to show that its numerals denoted bundredths 
of an inch, quantities which could be easily verified by all. 

Іп practice по difficulty could be seriously felt етеп without this pre- 
cuution of marking the gages respectively with the word Hundredths or 
Thousandths ; as we should not more readily mistake 5 thousandths for & 
hundredths, thao we should 5 tenths or half an inch for 5 whole inches, or 
5 entire inches fur as many feet. 

Neither is it to be admitted that no such gages are attainable as may be 
read of io hundredths ог thousandihs. The demand would immediately 
create the supply, and there could be no more difficulty in constructing the 
gages of the customary forms, with notches made to systematic and definite 
measures, that may be easily arrived at or tested. than with their present 
nusystematic and arbitrary measures, which do not admit of verification, 

Besides, for those who desire to possess them, several very correct десі- 
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mal gages already exist, amongst which may be cited the decimal sector 
gages long since recommended, and published by the Society of Arts, 
Edinburgh, and various sliding gages with verniers some to read off in hua- 
dredths, and finer ones in thousandths, of the inch, all of which have been 
long and constantly used іп the author's manufactory. 

To these may be added—La Rividre’s gage, modified and enlarged from 
that used for the balance springs of watches amongst the Geneva watch- 
enakers.—Chater and Hayward’s gage for sheet metals and glass.— Wal- 
ker’s gage for sheet iron. W bitworth’s micrometer gage and others—which 
шау be severally read off to the thousandth of the inch, and even more 
minute quantities, and amongst which kinds sufficient choice exists for 
most every purpose. 

“Тһе proposed decimal scheme would introduce опе universality of sys - 
tem, intelligible alike to all, instead of the numerous and irregular meu - 
sures now used, which are but partially and indifferently known and lead 
to frequent mistakes. 

It would give a superior idea of particular magnitude, and enable the 
theoretical and practical man to proceed with so much more decislon іп 
their respective communications. 

In conveying verbal or written instructions, the system would Бе in every 
way superior to the usual methods, as being almost free from the chance of 
misunderstanding ; more especially as some of the decimal sliding gages 
are so small as hardly to take ap more room іп the pocket than un ordi- 
nary penknife, and might be therefore continually within reach for refer- 
се. 

When certain objects аге required to be во proportioned as to constitote 
а series; the intervals between the decimal measures would be far more 
easily arranged and appreciated, than those of vulgar fractions; and if 
calcolation were referred to, the decimal figures, especially when divested 
af the decimal point, and the zeros to the right of the same, would be im- 
mediately intelligible to the least informed, from being then no more in 
fact than simple oomerals. 

Qoantities expressed decimally would be more easily written down, and 
more exactly defined than the compound fractions, such as § aod yy of an 
ioch—or than the still more obscare method of $ of an inch Jull or bare, as 
the case might be; which latter nearly sets all attempts at exactness at de- 


се. 

The smaller aliquot fractions of the inch, snch as the уф «с. 
of an inch, although in themselves very precise, do not frum their uuture 
во readily admit of definition or comparison, аз the quantities 2. 3. 4. 5. 6. 
7. 8. 9. or 10 hundredths of an inch; because, іп the vulgar fractions every 
one has a specific relation to the inch, whereas the decimal terms have one 
general relation, decimals being sometimes considered as the numerators of 
fractions, all having the constant denominator unity, or 100, 1000, &: 
and therefore tbe latter, or the decimal terms, constitute a simple arithme- 
tical series, or опе іп which the intervals are alike, but this is oot the case 
with vulgar fractions. 

The decimal scheme woold allow the exact weight іп every superficial 
foot of sheet metals and other substances to be readily arrived at.—Tbus, 
as а cubic foot of water weighs 1000 ounces troy, the specific gravities of 
lead, copper, silver, &c., denote at the same time how тапу troy ounces 
are severally contained іп one cabic foot of the same. The specific gravity 
divided by 1200, gives the weight ofa plate or film, the one hundredth 
of ап inch thick, and thence a table may be readily computed, by addition 
alone, to show the weight of plates of any thickness іп troy ounces. 

How confusing would it be, if the measures by which broad cloths, 
linens, cottons, silks, velvets, carpets, and other textile fabrics, are manu- 
factured and sold, were all different, instead of being voiformly the yard 
measure; and yet this incongruity fully applies to the various articles 
whose measurements are described under the mystical names of number, 
size, gage, and other appellations, which assume different vaines in dife- 
rent branches of manufacturing art; as for example, іп the various kinds 
of sbeet metals, various kinds of wires, in tubes, joiners’ screws, and vast 
numbers of small manufactured articles, the various sizes of wbich are 
arbitrarily designated as Nos. I. 2. 3. 4. «с. 

Why not іп all these branches of trade, describe every thing measuring 
Jeth of an inch, as No. 10; those of tbs inch, as No. 30? and then іп sets 
of objects required to be nearly alike, the succeeding numbers could be 
31. 34. 33. 34. 35. 36. &c.; or if fewer and wider variations were wanted, 
the series migbt be 33. 34. 36. 38. 40. &.; or else, 35, 40. 45. 50. 55, 
Every trade could select any portion of the series it might require, both as 
regards general rosgoitude, and the greater or less intervals between the 
sizes, and with the power of adding to, or subtracting from, the scale first 
selected, as circumstances might suggest. . 

Bat there should be опе common understanding that the commercial 
numbers or sizes, when different from the measures of the foot-rule, should 
be always anderstood to be hundredths of the inch, (in some rare instances 
thoasandths,) as then from the unity of system no confusion or difficulty 
coald possibly arise. 

It may be true that some of the proposals having reference to the weights 
of materials in the superficial foot, the correspondences with foreign mea- 
sures, and some of the projects -principally intended for the purposes of 
acieuce, may not be required in every-day practice; but still much remains 
in the system, that in the opinion of the author, would admit of very easy 
introduction, and most general aud satisfactory employment. 

Iu respect to the practical application of the method of decimal divisions, 


as regards mechanical construction, the author can speak most satisfactorily 
“4 
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from some years’ experience in his own manufactory, as he has found it to 
be most readily followed by his work people, and also that it has avoided 
frequent and vexatious misunderstandings, to which, before its adoption 
he was frequently subjected, from the want of a more minute and specific 
system of measure, than is afforded by the common foot-rule and wire 


gages. 

Therefore, from conviction of the usefulness and practicability of the 
decimal system of measures for small quantities, he would most strongly 
urge its general, or indeed universal, adoption, as above proposed; the 
more especially as it is a change that would be attended with very little 
temporary inconvenience or expense, circumstances which greatly шаға 
all attempts at generalization.” 

We cannot conclude ocr notice without renewing the expression of ap- 
probation of the work. As far as we иге aware, the plan of Mr. Holt- 
sapffel’s labours is nnique: no other similar bouk bas been published, and 
this is so comprehensive and perspicuous that no other similar book need 
be desired. 


Ancient Architecture described and demonstrated by its Monuments. 
L Architeltura antica descritta e dimonetrata coi monumentis В 
L. Canina. Rome, 1894-1844. 9 vols. Вуо» text, and З vols. рг. fol. 
Plates. Price £24. 

M. Canina divides the history of ancient architecture into three 
epochs and classes—the Egyptian, Greek, and Ruman—and sym- 
bolises this idea by the juxta- position of the pyramids and obelisks of 
Thebes, the Acropolis of Athens, and the Roman Capitol, represented 
in the title-page of his splendid atlas, As the personal representa- 
tives of these art-periods, the busts of Ramses IIL or Sesostris, and 
those of Pericles and Augustus are depicted. Since the great dis- 
coveries of Champoillon and his disciples, never has ptian archi- 
tecture been treated in tbat deep and consequential detail as in M. 
Canina’s fioe work; and he has also the merit of giving the first 
chronological account of Egyptian architectural monuments. The 
author further assigns the times of the resorting to the different ar- 
chitectural organic improvemements; for instance, the таші, derived 
from the very inscriptions of the monuments—which implies, besides 
the knowledge of the architect, that of the hieroglyphist und philolo- 
gist. The next new feature of this excellent work is, that M, Canina 
considers the architecture of Egypt, and its limitrophs, as the generic 
and proton pe which that of the Jews, Assyriaus, and Phossicians 
is merely derivative and со-репегіс. To that common source, also, 
those very ancient monuments of Asia Minor, only lately discovered, 
are ascribed, whence Greek und Roman art bave taken their origin. 
Going still further, M. Canina unites to Egyptian architecture that of 
Persia, India, China, and South America, being aii only the diverse 
modification of the same prototype, modified according to climateric, 
national, and social reasons und incitives. This system of uniting 
art here introduced, is rich in pregnant. ideas and views; still, it 
must be confessed, one difficult to be carried out, both іп its techuical 
and historical 1 75 

In the portion of the work treating of the structures of Hellas, 
many most taste ful restoratioos of those now vanished erections are 
represented in all their origiual symmetry. Still, some weighty сгі- 
tics have taken umbrage ut the bypethral form which has been given 
to some of the fivest temples of Greece—for instance, to that of 
Zeus Parhellenius at Aegina, the Parthenon, the Temple of Jupiter at 
Olympia, that of Apollo Epicurios at Bessä, of Neptune at Pestum, 
&c. This controversial point has uccupied much of the attention of 
architects, and been also dilated upon in the transactions of the 
Arcbævlogical Society of Athens. The opinion that the Greeks left 
the middie part of the cella—where the figure of the god-image 
stood, surrounded by valuable votations,—uuroofed, or partly so, has 
been generally received, and M. Canina also udheres to it. Quutre- 
mère de Quincy and Wilkins first combated it, and C. Rosse las, of 
late, again brought it before the public. The maia question hinges on 
the passage of Vitruvius, Ш. —“Hypoethros vero decastylos 
est in pronao et postico—medium autem sub divo est гілі 1есіо, adi - 
tusque valvarum ех utraque parte in prouao et portico, Hujus autem 
exemplar Romae поп est, sed Athenis octastylos est in templo Ulyme 
pio.“ — This passage is coustrued by Germau critics against M. Canina. 
It is scarcely to be supposed, that the Greeks could leave such beau; 
teous and surprising colossal sculptures as Pallas Athena of the Par- 
thenon, or the Jupiter Olympius, to be merely illumined by the dim 
light from the entrance of a cellu, without ару windows running down 
the whole length of the walls, 

Among the Greek temples, which our author has so beautifully 

ісішгед, some omissions have occurred,—unavvidable, perbups, іп so 
arge a work. Amongst these, we may mention thut lonie show- 


е Belientka, 1846. p. 1-99. 
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temple of Jupiter Parhellenius at Aizani, described by Texier. The 
department of Roman architecture, as М. Canina’s more immediate 
and autoptic province, is treated with a detail descending into the 
slightest minutia of theory and practice. The great number of 256 
plates is devoted to this portion of the work. 


Narrative of the Recovery of Н. M.S. Gorgon. By Arx Cooper 
Key, Commander, R.N. London: Smith, Elder, and Co. 1847. 8у0., 
рр. 113. 

Daring the military operations of the Buenos Ayrean army against 
Monte Video, іп 1843, a violent gale occurred, by which H. M. steam-ship 
Gorgon, part of the British squadron stationed in the River Plate, was 
driven ashore. The present work contains a clear, interesting, and most 
minute account of the mechanical means by which the vessel was rescued 
from her perilous position. The difficulties contended against were so 
formidable, and the ingenuity and energy displayed in overcoming them so 
great, that the account given by an officer of the vessel, who appears to 
have had an important share io the work, possesses a general interest. To 
the naval officer and engineer, however, the narrative will appear of mach 
more importance than an interesting story: the accurate and detailed ex- 
planation of all the operations and apparratus, and the record of their com- 
parative efficiency, brings this work into that class of circumstantial pub- 
lications which the two professions have learned to consider invaluable. 
It may be added that the present moment seems happily chosen for pub. 
lishing this book, when general attention is attracted to the fate of the 
Great Britain. 

Before analysing the part of the work referring to the recovery of the 
вір, we may be doing some service by calling attention to certain defects 
of construction, which Lieut. Rey assigns as contributing causes of the 
stranding of the Gorgon; they аге these—let, insufficiency of engine- 
power for extraordinary emergencies ; 2nd, the want of anchors and cables 
іп number and size proportioned to those of sailing vessels; 3rd, the 
absence of а mizen-mast. Under the first head, our author well remarks 
that a steam ship ought to have power sufficient for extraordinary as well 
es ordinary occasions. The Gorgon had not during the gale sufficient 
power to steam into deep water, and berely gained steerage way. Again, 
the saiis could not be used to bring the vessel to the wind, for from the 
position of the mainmast, the effect of the main trysail was neutralised by 
the action of the wind on the paddle-boxes, which were as much before 
the centre of the ship as the trysail was abaft it: had there beeu a шікеп- 
mast, its sail would have had leverage to turn the vessel. 

In order to understand the subsequent operations, we must consider the 
position of the vessel after stranding. She was fonnd on examination 
after the storm, to have run head foremost into a sand bank, 13 feet bigh, 
A few feet of her stern were still in the water, but by far the greater part 
of the ship rested on—and, forward, was imbedded iu—the sand. The 
idea of getting the ship from such а position, withont taking her engines 
out, when first expressed by her commanding officer, Capt. Hotham, sub- 
jected him to the pleasant suspicion of labouring under a fit of insanity. 

The means of the recovery were maiuly these: the formation of a dock» 
by the excavation of the sand for a distance of twenty feet from the vessel; 
the application of large screws on the beach, partly to raise her vertically 
and partly to start her forward; the lashing of buoyant caissons to the 
ship’s bottom to lighten her; the haulage by cables attached to the. vessel 
‘worked by capstans on the beach ; and by other cables attached to anchors 
in deep water, and worked by the ship’s engines. 

The first of these operations was by far the most arduous, and was con- 
tinued almost incessantly during the whole time occupied in recovering 
the vessel—upwards of five months. From the loose nature of the sand 
and effect of the tides, the banks of the dock frequently gave way, and 
the labour of a month was undone io а few hours. A great part of the 
excavations were effected manually, but ап ingenious machine, constructed 
upon the spot, was also used for the same purpose. To a fulcrum on 
either side of a barge was fixed a long lever, with а capacious mud-bag at 
the end of it; the mouth of the bag being kept open by a hoop, to which 
chains were attached to drag it through the sand : the chains were worked 
by winches in the extremity of the barge. By these simple means, 
44 tons were cleared away in an hour, and the apparatus was sometimes 
kept in use night and day for several weeks together. The great diffculty 
however was not to get the mud out, but to keep it out. A resident civil 
engineer undertook the construction of a dam of piles of three-inch plank, 
driven four or five feet into the sand che first high tide carried them all 
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away. Another dam, however, constructed on the starboard side of the 
vessel, where the water had little force, answered its purpose tolerably 
well, the piles forming it being driven deeply into the sand. A complete 
bulwark against incursions of the sand was subsequently constructed by 
mooring alongside the vessel three large iron boats, which together formed 
a breakwater 120 feet in leogth. 

The application of pressure by means of large screws to force the vessel 
forward seems to have been a novel one, The employment of vertical 
screws in transporting and launohing vessels had been already practised, 
but here for the first time screws were used to propel the ship as well as 
raise it. Only a limited number of cables could be obtained for hauling, 
and the aggregate strain which these would bear without breaking was 
totally inadequate to move the ponderous mass to which they were attached. 
The application of the screws therefore effected that which without them 
would have been impracticable. The great difficulty was to obtain a firm 
purchase for them, as the abutments on the loose foundation, against which 
they acted, were liable to give way. This difficulty was overcome by im- 
bedding enormous blocks of wood deep іп the sand, so as to distribute the 
back · pressure of the screws over a large surface. 

Our author calculates that a force of about 550 tons was applied to 
start the ship forward—800 tons from the pressure of screws, and the ro- 
mainder from the tension of cables. The screws were all inclined to the 
horizontal, so that their force was partly vertical, partly horizontal. The 
pressure resolved in the former direction was about 130 tons ; in addition to 
this upward force there were 470 tons arising from the buoyancy of large 
camels, caissons, boilers, tanks, and barrels attached to the sbip’s bottom 3 
во that the total force tending to raise the ship was about 600 tons. We 
cannot pursue the narrative further than to state that by these means, after 
nearly half a year of forethought and invention on the part of the officers, 
and unceasing industry оп the part ef the men (nearly 800 іп all), the vessel 
was restored to her native element, without any injury, unless we ex- 
cept the following very trivial one, which we allude to merely becanse it 
arose from a cause worthy of the attention of the practical engineer: 

At one of our previous attempts to move the ship, when по impression 
could be made on her, beyond giving her a lift to port of about 10°, the 
sudden heel had fractured the waste water and injection pipes, thereby 
showing that the ship must be slightly strained somewhere ; but, as these 
pipes are of cast iron and are rigidly bolted to the ship’s sida, a very slight 
jerk would be sufficient to break them; soon afterwards, however, when 
the ship was brought upright by the camels, the broken parts resumed their 
original position, and so exactly, that the fractare could not be discovered 
without very minute inspection, and in that state were easily and efficiently 
repaired ; this showed what a trifling strain was sufficient to break these 
Pipes, and it would appear that іп the event of a steamer taking the ground 
under апу circumstances, should she not be во strongly built as the Gorgon, 
these vital parts of the engine would be liable to serious injury—surely а 
remedy for this might readily be found, by fitting these pipes with a slid- 
ing joint, and also, instead of bolting the extremities to the ship's side, less 
liability to fracture would be incurred, by fitting it with a slide and flange, 
giving tbe extremity of the pipe free motion in every direction, and making 
the diameter of the hole in the ship’s side, something less than that of the 
pipe. 

The principal practical value of this book arises from the minutenees 
with which the information Is given. There are eighteen lithograpbic 
plates, and every piece of apparatus of any importance is carefully de 
lineated and described іп a detailed manner. The information respecting 
admeasurements also is generally complete, and the author seems to pos- 
sess considerable knowledge of theoretical mechanics, 


The Colosseum, St. Peter s, The Pantheon, The Forma; drawn and en- 
graved by Domeniono ANI, Membro d’Onore della Cougregarione de 
Virtuosi al Pantheon. Size 22 inches by 19 inches. 

These splendid engravings, illustrative of Rome, have just been imponted 
into this country from Rome, by Mesers. Groombridge and Sons; they are 
admirably drawn and engraved in the line manner, by Domenicho Amici, 
an Italian engraver of considerable merit ; they are the commencement of 
а series. The above four prints аге well suited to the studio of the arobi- 
tect, 


4 Practical Treatise өп Perspective Simplified. By бковек Pree, 
Weale, 1846. 12mo. рр. 109. Lithographic plates. 
This treatise is addressed to those who wish to acquire only a limited 


knowledge of perspective, but to acquire that little correctly, The object 
of the author has been to render the work as concise as possible, and œ 
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amit every superfiuons line: he has attained this object, without sacrifcing 
brevity. To those who merely wish to sketch from nature in correct per- 
spective, without attaining the geometrical precision of the architectaral 
draughtsman, this little Mancal will be an excellent guide. 


The Literary and Scientific Register and Almanack for 1847. By J. W. 
G. Guron. This annual is replete with highly useful scientific information. 


SIR JOHN SOANE. 

For the following memoir we are indebted to the labours of Mr. George 
Bailey, the able Curator of the Soanean Museum; it was published come time 
sisce as an Appendix to a Memoir of Sir John Soane, by Mr. Donaldson, and 
has now received some trifling corrections to render it more perfect, 

1753. September 10, born near Reading. 

1768. Entered the office of Mr. George Dance. 

1772. Exhibited his first drawing at the fourth exhibition of the Royal 
Academy, Front of a nobleman’s town-house.” 

1772. Obtained the silver medal at the R. A. for tha best drawiug of 
the front of the Banqueting House at Whitehall. 

1774. An unsuccessful competitor for the gold medal at the R. A. 
Gained the gold medal for the best desigu for a triamphal bridge. 
Left London for Italy. 

His first publication, entitled, Designs in Architecture,” ap- 


. Elected member of the Academy of Fine Arts at Parma, and re- 
tarned to London from Italy in June. 

1784. Designed and executed extensive alterations and additions to Mul- 

e Hall, near Whitby, Yorkshire, forthe Earl of Mulgrave—and to Ryston 
Еш; designed а house for the Rev. С. Gooch, Norfolk; Tendering Hall, 
Suffolk, for Admiral Sir Joshua Rowley. 

1785-8. Designed a house at Shottisham, near Norwich, for Robert 
Fellowes, Esq. ; Letton Hall, for В. G. Dillingham, Esq. 

Ж 1186. October 16. Appointed architect and surveyor to the Bank of 
agland. 

1788-1794. Designed alterations and additions to Norwich Castle. 

1789-90. Rebuilt Blackfriars Bridge,at Norwich ; designed and executed 
extensive additions to Chillington, the seat of Mr. Gifford; designed a house 
for tbe Rev. Charles Collyer, Gunthorpe ; designed extensive alterations and 
additions to Bentley Priory, near Stanmore, for the Marquis of Abercorn. 

1790-4. Buckingham House, in Pall Mall, for the Marquis of Buck- 
ingham, and а town mansion for the Duke of Leede, in St. James’s-square. 

1790-9. Designed alterations and additions to Moggerhanger House, 
Bedfordshire, the seat of Godfrey Thornton, Esq. 

1791. Designed exteusive alterations and additions to Skelton Castle, for 
John Wharton, Esq. 

1791. Appointed Clerk of the Works to St. James’s Palace, the two 
Houses of Parliament, and otber public buildings in Westminster. 

1791.2. Designed and executed alterations and additions to Barons 
Court, in Ireland, a seat of the Marquis of Abercorn., 

1791-3. Designed and executed alterations and additions to Wimpole, 
the seat of the Earl of Hardwicke. 

1792. Designed and built his own house, No. 12, Lincoln’s-inn-fields. 

1792. Designed and executed alterations and additiona to Sulby Lodge, 
Northamptonshire, the seat of René Payne, Esq. 

1793. Published a work, entitled,“ Sketches in Architecture.“ 

1793-6. Designed and executed Тугіпрһаш Hall, near Newport Pagnel, 
for Wm. Praed, Esg. 

1794-1802. Designed and executed а house at Reading, for W. B. Sim- 
monde, Esq. 

1794. Designed and executed the entrance gates and lodge in Hyde-park, 
opposite Great Cumberland-street (since taken down); а house for the Hon. 
Mrs. Yorke, near Southampton. 

1795. Became a member of the Society of Antiquaries; elected Asso- 
ciate of the Royal Academy; appointed architect for new buildings and re- 
pairs io the royal parks, woods, and forests, July; designed and executed 
extensive alterations and additions at Bagden House, for the Earl of Ailes- 


ыу. 

1796. Designed and executed extensive alterations and additions at Ніп- 
ton St. George, for Earl Раше; designed and executed a house at Reading, 
for L. Auatwick, Esq. 

1797.9. Designed and executed alterations and additions to Holwood 
Home, the seat of the Right Нор. W. Pitt. 

1797-8. Erected a house in Stratton-street, Piccadilly, for Col. Graham ; 
designed and executed alterations and additions to a house for the Countess 
of Pembroke, Grosvenor-equare. f 

1799. Offered himself candidate for the surveyorehip of the Bast Indis 
Company; published a letter to the Earl Spencer, K.G. 

1799-1808. Designed and ezecuted extensive alterations and additions 
to а home in St. James’s-square, for Samuel Thornton, Esq. 

1800-1. Designed and executed extensive alterations and additions to 


Agnho, Bucks, the seat of W. R. Cartwright, Esq. 
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1801. Designed and executed the banking-bouse in Fleet-street, for 
Messrs. Praeds and Co. = gi 

1802. Elected Royal Academician; designed and executed alterations 
and additions at Albury Park, the seat of Samuel Thornton, Esg. ; ditto, at 
Cricket Lodge, near Chard, the seat of the Viscount Bridport. 

1804. Designed and executed the obelisk in the market-place at Read- 
ing, erected at the expense of E. Simeon, Esq. ; built a large house, count- 
ing-houses, warehouses, &c., іп Fountain-court, Aldermanbury, for W. A. 
Jackson, Esq. ; a villa, for himself, at Ealing ; designed and executed altera- 
tions and additions to Port Eliot, St. Germans, Cornwall, the seat of Lord 
Eliot, afterwards Earl of St. Germans. 

1804-1807. Designed and executed alterations and additions at Ramsey 
Abbey, Huntingdonshire, the seat of W. H. Fellowes, Esq. 

1804-1806. Designed and executed alterations and additions to a house 
at Roehampton, for Joho Thomson, Esq. 

1805-1819. Designed and executed alterations and additions to a house 
in St. James’s-square, for Lord Eliot, and the Earl of St. Germans. 

5 1005:1806; Designed and executed the Gothic Library, at Stowe House, 
jacks. 

1806-1807. Alterations and additiones to Macartney House, Blackheath, 
the seat of the Hou. G. F. Lyttleton. 

1806. Elected professor of architecture, in the Royal Academy. 

1806-1811, Erected a mansion at Moggerhanger, in Bedfordshire, far 
Stephen Thornton, Esq. 

1807. Erected a monumental tomb, in the church-yard, at Leytonstone, 
in Essex, for Samuel Bosanquet, Esq.; appointed clerk of the works of the 
Royal Hospital, at Chelsea. 

1808. Made designs for the completion of Taymouth Castle, the seat of 
the Earl of Breadalbane ; for the Royal Academical Institution, at Belfast; 
designed and executed a mausoleum, adjoining the house of Mr. Desenfans, 
in Charlotte-street, Portland-place. 

1808-1810. Designed and executed the five new houses in Princes-street, 
forming “ New Bank Buildings.” . 

1809. Designed and executed the new infirmary, at Chelsea Hospital ; 
27th March, read the first lecture, Royal Academy. 

1810. Repeated the first lecture, Royal Academy, January 8; lectures 
stopped, at the fourth lecture, ор January 29; designed and executed altera- 
tions and additions to Whitley Abbey, near Coventry, the seat of the Right 


Hon. Lord Hood. 


1811. Designed and executed the entrance to the London Dock Company 
House, and to the counting-house of Messrs. Thellusson and Co., in Meeting- 
house-court, Old Jewry. 

1812. January 9, Lectures resumed, Royal Academy; designed and exe- 
cuted a house in Park-lane, for Mr. Robins; alterations and additions to 
Everton-house, Bedfordshire, the seat of William Astell, Esq.; designed and 
built his own house, 13, Lincoln’s-inn-fielda; the New Gallery, at Dulwich 
College, to receive the collection of pictures, bequeathed by Sir Francis 
Bourgeois, and а mausoleum, wherein are deposited the remains of Sir F. 
Bourgeois and Mr. and Мга. Desenfans. 

1813. Elected Grand Superintendent of Works to the United Fraternity 
of Freemasons. 

1813-1815. Designed and built a house for the Rev. G. Monins, at Ring- 
would, near Deal. 

1815. Designed and executed additions to the Earl of Hardwicke’s house 
in St. James’s-square ; appointed one of the attached architects to the Office 
of Works. 

1816-1817, Designed and built a farm-house, for Thomas Swinnerton, 
Ен, at Butterton, in Staffordshire. 

1818. Designed and executed extensive alterations and additions to the 
banking-honse of Meesrs. Grote, Prescott, and Co., in Threadneedie-street. 

1818. Alterations and additions to Marden Hall, near Hertford, the seat 
of George Thornton, Esq. 

1618-1819. Designed and built the National Debt Redemption and Life 
Annuities Office, in the Old Jewry. 

1820-1821. Designed and built houses in Regent-street, for Mr. Robins, 
and others. 

1820-22. Designed and superintended the re-building of Wotton House, 
in Buckinghamshire, the seat of the Marquis of Chandos. . 

1820-1827. Designed and built the new law courta, at Westminster. 

1821. Chosen а Fellow of the Royal Society; designed and executed 
Pelwail House, near Market Drayton, for Purney Sillitoe, Esq. 

1822. Designed and executed a new church at Walworth, іп the parish 
of St. Mary, Newington. 

1822-1824. Designed and executed the new Scala Regia, Royal Gallery, 
and Library, in the House of Lords. 

1824. Designed and executed Trinity church, St. Marylebone; а new 
chapel in the parish of St. Matthew, Bethnal- green. 

1824-7. Designed and erected the new offices for the Board of Trade, and 
the Privy Council offices. 

1825, Designed and erected additional committes-rooms, House of Lords. 

1826. Designed and erected additional committee-rooms and a new 
library for the House of Commons; the new grand Masonic Hall, adjoining 
Freemason’s Hall, in Great Queen-street. 

1827. Printed for private distribution, ‘Designs for public and private 
buildings. 
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1828. Published “а brief statement of the proceedings respecting the new 
law courts, at Westminster.” 

1829.1833. Designed and executed the New State Paper Office in Duke- 
street, Westminster. 

1831. Designed and executed the ante-room to the Sculpture Gallery of 
Sir Francis Chantry, R. A.; September 21, received the honour of Knight- 
hood from his Majesty King William IV. 

1832, Printed for private distribution, a <“ Description of the house and 
museum on the north side of Liocoln’s-inn-fields.” 

1833. Oct. 16. Resigned the appointment of Architect to the Bank. 

1833. April 20. Ртоспгей an Act of Parliament for settling his museum, 
library, and works of art in Lincolo’s-ino-fields, for the benefit of the public. 

1835. March. Presented with impressions іп bronze, silver, and gold, of а 
medal, struck in his honour by the architects of England; received a medal 
from the Société libre dea Beaux Arts at Paris; elected member of the Aca- 
demy of Fine Arts at Vieona. 

1836. Elected consigliere corrispondente of the Academy of Fine Arts at 
Parma; elected honorary memher of the Société libre des Beaux Arts, at 
Paris, December 9. 

1837. January 20. Expired at his house in Lincoln’s-ion-fields. 


PROCEEDINGS OF SCIENTIFIC SOCIETIES. 


HARBOUR OF OSTIA. 


On the Ancient Harbour of Ostia. Paper read at the Iustitution of 
Civil Engineers, by Sin Joun Rennie, President, 

New Harbour of Ostia —The river Tiber appears to have been nsed 
exclusively as the port of Rome until the reign of the Emperor Claudius, 
who, conceiving it to be utterly bopeless to improve it against the obstacles 
of nature, conceived the bold and original idea of making ап entirely new 
port altogether independent of the Tiber. Having once come to tbis de- 
termination, he communicated his views to Біз engineers, and asked their 
opinion as to the som which would be required to carry it into effect; they 
replied that the sum wonld be so great that if he knew the amount he 
would never think of undertaking it. Not at all discouraged by this an- 
swer, which, on the contrary, only served to confirm Claudius in bis reso- 
lution, he ordered the necessary preparations to be made for commencing 
the work. The situation selected for the new harbour, was a little to tbe 
northward of the then mouth of the Tiber, with the entrance pointing 
N.W., by which means it would be better protected againet the southerly 
and westerly gales, aod farther removed from the deposit of alluvial mat- 
ter brought down by the Tiber; still, however, it was too near to be effec- 
tual, for the projection of the new works only served as jetties to check 
the current аіооұ the shore, and thus to occasion the accumulation of a 
deposit as great as that occurring at the mouth of the Tiber itself. It 
could hardly, however, be expected that the knowledge of the day was 
sufficient fo enable the engineers to predict all the consequences of this 
state of things, The effects of the Tiber were evident, and it was natu- 
rally concluded, that by abandoning that river, all danger from deposit 
would be avoided, aod it was only by experience that their error was dis- 
covered. Accordingly, the Emperor Claudius determined to construct an 
entirely new harbour, independent of the Tiber, but at the same time bav- 
ing а conuezion with it, to be used according to circumstances. 

The ancieot writers agree generally as to the principles of the design, 
construction, aod extent of the celebrated port of Claudius. The general 
plan of the harbour is shown in fig. 1, It consisted of an extensive low- 
water outer harbour, В, and a smali ioner harbour, F, The outer harbour, 
B, was formed by two artificial moles, D E, of 1900 feet in length, pro- 
jecting nearly at right angles from the shore; each mole consisted of two 
parts or arms; the one nearest to the shore was perfectly straight for about 
950 feet, the remainder formed a quadrant of a circle 1800 feet long, the 
breadth, which was equal throughout the whole lengtb, being 180 feet. 
Between the outer extremities of the two piers or moles was a distance, C, 
of about 1100 feet. Immediately in the centre of the entrance, or opening 
between the two moles, was ап isolated or detached mole, 780 feet long 
and 400 feet wide, forming as it were an island, and leaving an opening at 
each extremity between it and the opposite Pier, or mole, of about 140 
feet, thus giving a double entrance to the harbour. The distance between 
the two piers at the shore, or the total length of the harbour, was about 
3000 feet, the width 2330 feet, and the snrface extending over about 130 
acres; about one-third of this space, however, was excavated out of the 
main land. Immediately ia front of the outer entrance, there wus а small 
inner harbour, F, 1200 feet long and 520 feet wide, covering an area of 
abont 7 acres ; this inner harbour was divided from the outer harbour by 
another isolated or detached mole, G, of the same length as the onter опе 
with an entrance at each end 120 feet wide. ? 

Immediately behind the harbour were two parallel cuts or canals, H J, 
commanicating both with the Tiber and Mediterrranean. The one nesrest 
to the harbour communicated with it at each end of the Ірпег harbour, so 
that the vessels could proceed either up the Tiber to Rome, or they might 
go to sea, or in fact might make use of it either for entrance or departore 
as the wind and other circumstances might be favourable. The other 


THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL. 


[Јам 


сапа! was quite independent of the harbour and of the first canal. It was 
probably used for vessels going direct to Rome, or proceeding to sea with- 
out stopping at the harbour. Across both capals there were communicat- 
ing bridges and probably stop gutes, particularly on the one next to the 
harbour, so that the waters of the Tiber might be turned into the harbour, 
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or be prevented from communicativg with it, according as circumstances 
might render such steps advisable. The lock does not appear to have been 
then knowo. The circular part of the northern outer mole was open, or 
constructed upon arches, 80 as to give free access to the current, but was 
at the same time built sufficiently solid to break the sea and produce tran- 
quility within. The circular part of the southern outer mole was solid, to 
prevent the deposit of the Tiber from entering the harbour. At the ex- 
tremities of the detached mole, and also of the outer aod inner moles, were 
towers for the purpose of defence, and for drawing strong chains across 
the eutrances, in order to preveat the access and egress of veasels when 
necessary; thus converting the port into a close harbour (Ayny кАвптов), 
as used by the Phoenicians at Tyre, and subsequently adopted by the 
Greeks and Romans. The upper part of the moles was covered with 
sheds or colonnades, which were used probably for landing goods and for 
promenades; the interior harbour was surrounded with magazines and 
warehouses. In the centre of the detached mole, at the entrance to the 
ooter barbour, was placed the great lighthouse, described by Suetonius ; 
the base of which rested upon piles, and was founded by a caisson, formed 
ont of the vessel which brought the great obeliak from Egypt. The depth 
of this harbour does not appear, but judging from the nature of the coast 
and the extent to which the piers were carried out into the sea, it could not 
have been less than from 15 feet to 20 feet, at low water, and that of the 
inner harbour not less than 8 feet to 10 feet, to have enabled it to accom- 
modate the vessels used at the time. 

After the reign of Cladius, the inner harbour was found too small and 
inconveuient; Trajan therefore enlarged it by makiog an entirely new 
inner harbour or basin, K. This was of an hexagonal form, each side being 
1160 feet, the diameter being about 1800 feet, and the superficial area being 
abont 70 acres. The entrance betweeu it and the outer harbour was 120 
feet іп width, and was formed by part of the іппег canal made by Clau- 
dius to communicate both with his harbour and the Tiber. The remainder 
of this canal and of the otber one by Claudius, was filled up, and a new 
one, L, nearly parallel to them, was made about 400 feet to 500 feet nearer 
to the Tiber, communicating with the hexagonal basin, and was no doubt 
used for the same purpose as the canals of Clandius before mentioned. 
The inner harbour was also surrounded with quays and storehouses upon 
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an extensive scale, containing all the requisites for carrying on а солві4зг- modes of operation before mentioned, with repect to rabble, and pozzolano 


able trade for the supply of Rome, and for the construction and mainten- 
ance of the fleets, which were stationed in this quarter for the protection 
of the capital, as well aa for the purpose of sending expeditions to the 
various departments of the widely extended Roman Empire. The whole 
of the barbour was surrounded by an extensive and lofty fortified wall, 
flanked with towers, quite independent of the town of Ostia, which was 
also surrounded by a wall. 

Old Pert filled up.—The port of Claudius Cæsar has now become com- 
pletely filled ар by the alluvial matter bronght in by the littoral currents, 
as well as by the deposit of the Tiber, and is now abont a mile from tbe 
shore. We cannot be surprised at this result, but at the same time we 
moust admire the great skill. ingenuity, and perseverance by which it was 
attempted at that early period, to overcome by means of art the obstacles 
interposed by nature. 

Dredging—I\t is a question well worthy of serious consideration how 
far this principle may be carried with advantage, or where the obstacles 
interposed by natural causes become too powerful for the comparatively 
feeble resources of art. The Clyde at Glasgow, aad the Liffey at Dublin, 
are extraordinary examples of what may be effected by this system. The 
harbours also of Boulogne, Calaia, Dunkerque, and Ostend have all beeu 
materially improved in this manner; it still, however, remains to be proved 
how mach farther this system сап be carried with advantage at these ports. 
It is doubtful whether the ancients were acquainted with, or bad applied 
the modern system of penning op water in large reservoirs, and then dis- 
charging it with increased velocity by means of sluices, so as to enable it 
to act with more effect lu scouring and deepening navigable channels: it 
must, however, be recollected that this system can only be practised with 
advantage when there is a considerable rise of tide (which does not take 
place in the Mediterranean), for otherwise it is difficult to obtain sufficient 
head or fall to discharge the water from the reservoirs with the required 
velocity. 

In the second place, as regards the harbour of Claudius, there was 
clearly a great effect, accompanied by considerable boldness, as well as 
ingenuity, both in the design and execution. He must have foreseen, 
judging from past experience, that it was iu vain to contend farther with 
the difficulties of the Tiber, and determined at once to get rid of them by 
making au entirely new harbour, which he anticipated would be entirely 
free from similar objections, and yet, at the ваше time, would be sufficiently 
near to communicate with the Tiber, and to take advantage of its naviga- 
tian to Rome. The works were designed and constructed upon a magnifi- 
cent scale, comprising almost every principle, both in design and construc- 
tion, adopted at the present time, with the exceptiou of the open or arched 
mole, which was peculiar to the ancients. This principle is certainly in- 
geuious, and із well designed to obviate one of the most serious difficulties 
іп maintaining a harbonr npon a flat alluvial coast like that of Ostia. It 
might be applied with advantage to many cases in modern times, and It is 
singular that it has not been more studied, although it must be admitted, 
that the great rise of tide and the stormy nature of the northern seas (cir- 
cumstances which do not exist in the Mediterranean) interpose practical 
difficulties іп carrying the system into effect. It has been tried with ad- 
vantage upou а small scale in the outer harbour of Ramsgate, and there 
are many cases where it might prove equally applicable. Тһе double еп- 
trauce, when circumstances admit of its being tried, is very valuable, and 
where it cannot be used, such a particular form of entrance is desirable 
as would enable vessels under sail to enter and depart at all times; and at 
the same time would prevent too great an increase of sea. Such a princi- 
pie was adopted by the late Mr. Rennie at Donaghadee, and was also 
proposed by him at Kingstown. 

The curved form of the outer piers, although well calculated to facilitate 
the passage of the current, was ill adapted to break the waves; on the 
contrary, it tended rather to increase their force, particularly at the en- 
trance, where tranquility was much required: the angular form would 
therefore have answered this purpose better. 

Censtruction.—As regards construction іп Ostia, there is an illustration of 
almost every principle in use at the present time; the rubble thrown pro- 
miscnously into the sea to form its own slope, according to specific gravity 
of the materials and the action of the waves upon them; the solid vertical 
wall of masonry with arches resting upon piers, founded by means of 
porzolano and rubble mixed іп caissons; and the caissou aud piled 
foundation for the light-house on the outer detached mole. There is no 
account of the diving-bel] having been applied to the purpose of building 
under water, but the use of the material pozzolano, which abounds in Italy, 
was well understood and generally adopted. The mode employed in using 
it was to mix the pozrolano in a moist state with certain proportions of 
lime and small pieces of stone, theu to throw the whole mass into a dam ог 
caisson. constracted in the form required, and there to leave it until it had 
set sufficiently hard; the caisson might then be removed, and the mass of 
concrete left stauding, and which became more solid the longer it remained, 
as the rujns of Caligula’s Bridge bear ample testimony. The same system 
is pursued in many of the ports of Italy at the present day. The French 
at their pew moles at Algiers and Cherbourg, are said to have exteuded 
this system with advantage; yet its meriis, as compared with masees of 
natural stone, still require the test of time to prove its superiority.* Vi- 
trovius, in his Chapter on Harbours, especially describes the different 


% Әу Is not Callzula's Bridge a sufficient test of time / Ed. C. E. & A. Journal. 


walls, coffer-dams, piling, &c. 

From the above account of the ancient port of Ostia, the following ge- 
пега! conclusions may be drawn :— 

First. That the ancients were well acquainted with the general princi- 
ples of design and construction of harbours. 

Secondly. That as regards the mouth of the Tiber, they carried the im- 
provements as far as was practicable, and that having arrived at that point, 
their only resource was to construct an entirely new port elsewhere, free 
from the difficulties by which the Tiber was surrounded. 

Thirdly. That in flat alluvial and deeply embayed coasts like those ad- 
jacent to the Tiber, it is а matter of the first consequence to ascertain by 
practical experience, the extent to which the coast line may be expected 
to advance, from the construction of works at the mouth of а river. This 
point being first decided, if further improvements be required, then the 
question of a new barbour free from the difficulties of the old river port 
may be entertained ; and its construction should be so designed as to give 
the required protection, without incurring the risk of ап injurious accumu- 
lation of deposit. The port of Claudius, although it was well designed 
and constructed in itself, was too near the mouth of the Tiber to be effec- 
tual, and in fact it acted like a great jetty or continuation of the old woiks 
at the mouth of the Tiber; thereby obstructing the free action of the cnr- 
rent and producing stagnation ou both sides, and by thus, to a certain eg- 
tent, facilitating the deposit of alluvial matter, which it was intended to 
obviate, it became overwhelmed and destroyed. 

Fourthly, The fate of the port of Claudius and Trajan demonstrated 
the impracticability of making an effectual harbour near the mouth of the 
Tiber. Trajan therefore determined to select ап entirely new site free 
from the difficulties of the old, and, with that view, constructed the well 
known port of Civita Vecchia, anciently called Centum Celle, which has 
been preserved to the present time, a monument of skill and ingenuity in 
this department of construction. Upon the whole, therefore, the history 
of the port of Ostia is replete with instraction, as we at once see exempli- 
fied nearly all the various departments of harbour construction, both theo- 
retical and practical, together with their usual results, and it is only by a 
careful study of this and similar examples, combined with a correct know- 
ledge of the various local circumstances, that we can obtain a complete 
knowledge of this difficult but highly useful and important branch of Civil 
Engineering. 


THE CASTLE OF OSTIA. 


[From а Sketch by Mr. Bipingille in 1844.) 


e the paper was read, the following ubservations were 
made: 

Mr. F. Gies bad listened with much interest to the excellent paper 
which had been read; it was full of instructive, practical facts. He had 
been forcibly struck with the similarity of the results described, to the effects 
which were daily under the observation of engineers, in the harbours of the 
south coast of England. Rye, Dover, and Shoreham, might be quoted as 
examples. Of the ancient harbour of Rye, scarcely any traces remained. 
Mr. Giles was sent to Dover by the late Mr. Rennie, during the last year of 
the Pitt administration, іп 1805, with instructions to make a survey, for the 
purpose of forming an extensive harbour of refuge for the Channel fleet. 
The design was not proceeded with, but certain improvements were com- 
menced, with the view of removing the mass of shingle on the bar, and pre- 
venting a further accumulation. Mr. Walker hsd since done much for the 
further improvement of the harbour, by extending the backwater, and afford- 
ing greater power of acouring by slaices. There wss still great room for 
improvement ; and, although there was at present rarely such an accumula- 
tion of shingle acr oss the entrance, sfter s atoim, as to close it up, which 
frequently occurred in former times: yet it was evident, thst wherever piers 
or other obstacles were projected directly from the shore, the shingle would 
accumulate sgainst them, and turning the poiut, would be thrown, in the 
form of а bar, across the entrance. This had become so evident, that the 
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attention of eagineers was now directed to the formation of a harbour of 
refuge, which must, in his opinion, be detached from the shore, in order to 
permit the free run of the shingle. Such a barbour, or even a good break- 
water, behind which steamers could take shelter, would be extremely useful, 
particularly in case of war, as from the proximity to the French coast, Dover 
would require special protection. There were several harbonrs where, іп the 
course of bis practice, Мг. Giles had seen these views exemplied. Bridport 
harbour consisted of two small piers and open timber jetties, through which 
the shingle was carried, and was deposited in the entrance. When he was 
called upon to devise methods cf improvement, be directed the open jetties 
to be filled up with rubble work, and by establishing a system of scouring 
dy sluices, the accumulation was carried away. Shoreham harbour was much 
in the same state, and іп spite of all that had been done, it still remained а 
bar harbour. The harbour of Sunderland was liable to be choked up with 
sand, and but for the scour of the river Wear, it could with difficulty be kept 
open. It, however, was still а bar harbour, and neither in it, nor in any 
other of the ports that had been mentioned, could vessels be received at low 
water; in fact, only daring the time the tide was up. It would always be 
observed, that upon coasts which were subject to the shifting of shingle, 
sand, or mud, any solid projection would inevitably cause effects analogous 
to those which had been mentioned; and to which might be added, the in- 
stances of the works of the harbour of Conrtown, County Wexford, commenced 
by Mr. Nimmo, and continued by Mr. Giles, 


Sir Joun Евммін, President, said, that the chief object he had im view, 
in brin the history of the ancient port of Ostia before the Institution 
was, independently of the interest which attached to soch extensive works, 
which had failed so entirely from natural causes, to direct the attention of 
the members to the important question of the effect of the action of tides, 
and of rivers, in the formation of deltas, shoals, and bars, at the entrances 
of harbours, Some inetances had been given of a few of the English bar- 
bours, but the opposite coasts of France and Holland exbibited, іл а more 
marked degree, the effects of this action, not only іп the баға of the her- 
bours, but in the formation of banks parallel with the shore. The ports of 
Dunkerque, Calais, Boulogne, and Havre, might be especially mentioned. 
Та all of them, in spite of continued extension of the jetties, and constant 
attention to the works, the accumulation of matter at the entrance extended 
with the new works. Нате was, perbape, the most extraordinary instance. 
The current, at the entrance, wes at times so strong, that a powerful steam 
vessel, such as the Phoenix,” had found much difficulty in entering the 
harbour. 

The formation of the Goodwin Sands was a subject of interesting obser- 
vation, There could not be any doubt of these sands being formed by the 
action of the eddies of the tide and the river Thames; an attentive study of 
the position, with respect to the headlands near, the currents of the river and 
the tidal waters, bearing in mind the direction of the prevailing winds, en- 
abled a reasonable solution of the problem to be arrived at. 

Dover barbour was a curious example of the effects of the motion of 
shingle, which was produced from the débris of the fallen chalk cliff, the 
flints of which formed the pebbles, and the chalk and earth composed the 
siit. In the time of Henry VILL, Dover bay was instanced as being very 
fine, and having very deep water. The prevailing winds caused the shingle 
and silt to be carried to and fro freely along the shore. As soon as an ob- 
struction was offered by piers, the shingle, ree 1 по longer a free and unre- 
stricted course, accumulated across the ends of the piers, forming an em- 
bankment enclosing one side of the lake, which was replenished at each tide, 
until it became so extensive as to burst through the bank, and scoured every- 
thing before it. Constant endeavours had been made, and in some instances 
successfully, to improve the harbour hy extending the piers, but, as had 
5 stated, very much yet remained to be done, to form а good harbour at 

ver, 

It should be remarked particularly іш the paper, that one of the leading 
features in the works at Ostia, was the construction of the moles upon arches, 
below the line of the low-water mark, so that the moles afforded still water 
for the vessels, while the arches permitted the alluvial matter to be carried 
through by the current. The same system had been adopted at Pozzolana, 
in the mole called Caligula’s Bridge, in which concrete was used for the 
building. Sir John Rennie was of opinion, that this system of construction 
might be very advantageously adopted in many situatlons, and he had fre- 
quently proposed it. At Carrickfergus he designed two solid breakwaters to 
keep off the run of the sea on the most exposed side, while from the shore 
at right angles to it, and pointing to the centre of the breakwater, an arched 
mole would bave been built, besides which vessels would lie, at all times of 
tide; the run of the shingle along the shore, weuld thus have been very 
slightly impeded. 

The Italian harbours deserved very particularly the study of engineers. 
The port of Genoa had been badly designed, and was constantly embarrassed 
by the deposit in it. Ancona being situated on a promontory had less de- 
posit. At Ravenna the barbour had been nearly destroyed. The port of 
Venice was almost entirely kept open by dredging by manual labour, assisted 
dy the moderate rise of tide at particular seasons. In the Lagunes, the ao- 
cumulation of alluvial matter was immense. А canal was constructed en- 
tirely round the „ With locks and sluices, to admit the fresh water 
when clear, by which means a power for scouring was obtained, and the 
channel was kept open. Civita Veochis was principally indebted to its posie 
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tion for being preserved from the alluvial deposit, which was felt so severely 
all along the coast. 

Мг. Тновоір was struck with the apparent similarity between the harbour 
of Sandwich and that of ancient Ostia, both of which had failed from the same 
causes; whereas Ramgate was, like Civita Vecchia, an instance of the sd- 
vantage of a proper selection of a site fora barbour. The port of Dublis 
might be also instanced es another example of comperative failure; while 
that at Kingstowo was altogether as successful, as he believed it was almost 
entirely free from sand. The system of scouring away accumulations of 
sand and silt from harbours, by means of large reservoirs, did not appear to 
be sufficiently resorted to. Mr. Thorold was of opinion, that in some cases, 
great advantage would result from the application of the steam engine aad 
the flash wheel, for raising water into the scouring reservoirs. In the fens 
of Lincolnshire, and near Yarmouth, he had found that arrangement of ma- 
chinery very economical for draining. It had been applied in the river end- 
ting of the Yarmouth and Norwich railway, after it had been partially ſilled 
by a storm. The cntting was about half-a-mile in length, 100 feet wide at 
the top, and 20 feet in width at the bottom, and was 10 feet іп depth. It 
was completely drained in 36 hours, with an expenditure of only 5 tons of 
coals. A reservoir of those dimensions would be found a great assistance for 
scouring а barbour, when any estra accumulation bad occurred. 


ANCIENT DECORATIVE ART. 


At the Archmological Institute was read the following interesting paper 
on the various Ancient Decorative Arts and Process of Working in Metals, 
such as Chasing, Embossing, Niello, Filagree,&c. Ву Mr. Норвок Tva- 
NER. 

The contained rather a general view of the subject than detaile 
ng the several processes іп metallurgy anciently used. The writer 
observed that ів the majority of instances we can now show scarcely шога 
than the names whereby numerous artificial processes connected with 
working in metals during the medieval period were designated, in evidence 
of their having been practised. The variety, however, of these distinctive 
appellations rendered it desirable that a catalogue of the descriptions 
whereby they were distinguished in commercial trafic should be formed, 
in order that distinctive names, as yet unintelligible, may be appropriated 
to the several objects of curious workmanship exhibited from time to time, 
To the British antiquary it wonld be an attainment of great interest if hia 
researches enabled him to identify the method of working in gold or silver 
practised at ao early period in this country, and known by reputation іп 
other parts of Europe as the work of England, opus Anglicum, and a va- 
riety of it familiarly designated as the work of Durham, opus Dunolmense, 
It would be equally desirable to be enabled to classify such examples of 
foreign workmanship as шау be found in our island by their proper desig» 
nations; ав the work of the Saracens, ориг Saracenorum, —or the ориг 
Gracum,-—the opus Veneticum, work of Venice,—the work of Tours, ориг 
Turonense,—or of Cyprus, opus Cyprease. Any attempt towards such a 
classification would possess more than a merely curious antiquarian in- 
terest ; since it could not fail to throw important light on the history of 
commerce and international relations in early times. Moreover, the extent 
to which objects of personal ornament and productions of а costly charac- 
ter were used in а country afforded valuable collateral evidence of the 
actual state of society. Itis obvious that any considerable introduction 
of foreign luxuries during the infancy of commerce must have been the 
resolt of some influential circumstances by which the taste of the time was 
fixed or modified ; and therefore the prevalent esteem for any particular 
objects of foreign production may be taken as evidence of commercial and 
friendly relation at that period. The elevation of an ecclesiastic of Greek 
origin, Theodoras, to the see of Canterbury, in the seventh century, must 
have tended to the introduction of the arts and choicer productions of 
Greece or Asia, as well as of the dogmas or ceremonial peculiarities of the 
Eastern Church: and it was in sacred ornaments that the most costly pro- 
cesses of art were lavishly displayed. The practice of performing pil- 
gtimages to Rome, the Holy Sepulchre, and other remote places—where 
the rich produce of various countries was displayed to view, and an em- 
porium opened for the supply of the most remote regions of Christian 
Europe,—doubtleas led to the introduction of numerous works of foreign 
artificers into this country. Ву such pilgrimages, even more perhaps than 
by commercial traftic, were the productions of Italy, Greece, or the East, 
imported into our country in earlier times. 

Mr. Turner observed that we have scarcely any data in regard to tbe 
actual practising of the more curious processes of metallurgy, either by 
foreigners or natives, in England, іп very early times. It шау be reason- 
ably surmised that the most precious existing example of goldsmiths’ 
work-——the Alfred Jewel, preserved at Oxford—was fabricated in this 
country; though some antiquaries consider its enamel as of oriental work, 
while the gold setting, richly elaborated in filagree, may doubtless be Eo 
lish. However, it was to be remembered that, whilst the art was chiefly 
subservient to ecclesiastical purposes, it was aleo chiefly practised by ec- 
olesiasties; and that through their communication with their foreign 
brethren, the knowledge of curious artistio processes would be diffused 
throughout their order, and carefully preserved. Thus, the arrival'of some 
Greek acolyte with Archbishop Theodorus affords а reasonable ground for 
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explaining the introduction of arts into our country which are undoubtedly 
of oriental character. It was scarcely needful to remind the archeologist 
that ecclesiastics of the highest grade did not account themselves de- 
meened by practising the crafts іп which «һеу bad attained to eminent 
skill as simple brethren of the convent. St. Dunstan in England, and St. 
Eloi, bishop of Noyon, іп France, who lived at the close of the sixth cen- 
tary, are instances of prelates celebrated for their skill in working the рге. 
cious metals, 

Mr. Turner next adverted to the undoubted practice in Ireland, from a 
very early period, of the various arts of working in metals. His observa- 
tions applied not only to productions іп gold and silver, but to castiugs іп 
bronze or mixed metals, presenting the united characteristics of very early 
fabrication with peculiarities of most skilful workmanship; and he al- 
luded to the superior advantages enjoyed by Irish antiqnaries for the pro- 
ser ution of such an inquiry іп the existence of a national collection. The 
natare and extent of the collection formed by the Royal Irish Academy 
was known to many members of the Institute, by the series of faithful 
drawings of the numerous objects preserved in their museum, which, by 
favour of the Council and the kind intervention of Dr. Todd, were ехһі- 
dited at the last year’s meeting of the Institute at Winchester. It was 
observable that some of the Irisb specimens exhibited а remarkable skill 
in the use of the metallic compound technically called sieilo, at a period 
Jong antecedent to that at which writers have usually accounted that curi- 
ous art to have been practised. That art, indeed, is of far earlier date 
than the times of Finiguerra and the Florentine orféeres of tbe fifteenth 
century, as is shown by the researches of Connt Сі , Who has given 
examples of it earlier than the eighth century. In the possession of the 
Society of Antiquaries there is a Stylus, or pointel, for writing on waxed 
tablets, the bead of which is beautifully ornamented, apparently with 
wielle, This little work is of earty Norman, or possibly Saxon, date. 
After some remarks on the art of engraving as applied to the enrichment 
of sepulcbral memoria) familiarly termed “ Brasses,”’—which, independ- 
ently of their valne as family memorials, evidences of costume, &c., pos- 
sess additional interest as examples of design, and of a peculiar kind of 
artistic method іп the working of metals, vig., the combination of the work 
of the buria with the use of enamel, and of a coarse assimilation to the 
process of the use of niello,—Mr. Turner observed, he regretted that it was 
әс present impracticable to offer any definitions of a precise outure іп re- 
gard to many of the medieval terms to which he had occasion to advert, 
As respected the distinctive term opus Anglicum, by which the works of 
the early metallurgists of England were known abroad, he ventnred to 
express an opinion that the phrase was not applied to denote any particu- 
lar process of art, but was rather used to describe the genera) character 
and design of the objects fabricated in the precious metals in this country 
at an early period. And it might ibly bave reference to the two pecu- 
Tiar patterns generally worked ou the surface of such objects,—which may 
be broadly distinguished as the ribbon and the lacertine or dragon pattern. 
The opus Dunolmense he was inclined to consider as a peculiar decorative 
procese which the mocks of Durham, to whose akill it must һе attributed, 
derived from their predecessors who came from Lindisfarne ; and the cha- 
racteristics of this style were probably analogous to those of the early 
Irish works to which previous reference bad been made. The want of any 
national Museum of Mediæval Art in this country was a serious obstacle 
to the prosecution of researches of this nature; as it was only by actual 
and carefal comparison of examples that any satisfactory knowledge of 
their date оғ origin could be obtained. In many instances, doubtless, these 
terms were confounded; as, for example, works of oriental character may 
have been called without strict regard to their proper designations, But 
“unquestionably these were appellations denoting objects of perfectly dis- 
tinct style, in their (гое signification: and, Mr. Turner remarked, that in 
formal documents some attempt seemed to be made to distinguish the coun- 
try of objects of price with precision. Thus, in a list of presents (xenia) 
given to Hen che Third by the Master of the Temple beyond Sea, we 
find, among other Productions of oriental skill—“two Turkish bows with 
strings of leather,” and “two fron maces of Saracenic work.“ The dis- 
arimination between Turkish and Saracenic work is curious іп more re- 
spects than опе; and, besides iis indicating а knowledge of the difference 
between the races, it would appear to mark some distinction fully recog- 
sised in the thirteenth century in the character of eastern productions, By 
the writers of romance these terms were doubtless used in a more vague 
оғ general sense; as in the “Tale of Gawayn,” written in the times of 
Richard the Second, in which the battle-axe of the Green Knight is 
minutely described, with its handle streogthened with iron wound around 


—and all bigraven with grene in 
Grecous wertes. 

At the same time, the frequent allusion to Greece as (һе source whence 
wach decorations were derived, is felly consistent with the fact that the 
chief source of a great variety of artistic processes, of every kind, preva- 
lent during the Middle Ages, may be traced to Constantinople. 

In illustration of the goldsmiths’ work of the 18th and 14th centuries, 
Mr. Turner read numerous extracts from Ше snpublished accounts of the 
tative artists employed by Heary the Third and Edward the First, which 
өтей the variety and elaborate character of the objects executed by 
them in the precious metals, during tbose times, In the course of some 
exnclading, and necessarily hasty, remarks on early iron - work, Mr Turner 
called especial attention to a beautiful cast, exhibited by Мг, Willement, of 


THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL. 


23 


the wrought iron screen which formerly enclosed the monument of Eleanor, 
consort of Edward the First, in Westminster Abbey. This beautiful spe- 
cimen of the iron work of the 14th century was removed bat a few years 
since, and is pow rusting in the vaults or crypts of the Abbey. In Мг. 
Willement’s opinion, it is scarcely inferior in beauty to the celebrated 
work at Notre Dame: and Mr. Turner observed, it should possess great 
interest іп the eyes of English archeologists, as he had discovered that it 
was the undoubted work of an English amlth, one Adam de Leighton, 
of Leighton Buzzard, in Bedfordabire; who received 121. for the entire 
fabrio—eqaal to 1801. of the present currency. It is to be hoped that 
under the anspices of the present Dean this remarkable specimen of tbe 
excellent craft of a provincial amith in the old time may be either restored 
iu original position, or preserved from further possible mutilation or 
есау, 


DECORATION ОР THEATRES, 


Ata meeting of the Decorative Society, a paper “ On the Decoration 
of Theatres,” by Mr. Dwyer, was read, It was illustrated by sketches 
from the interiors of the Metropolitan Theatres. 

The subject was introduced by observations upon the influence which 
dramatic art and its literature have had for good purposes when judiciously 
conveyed. The just appreciation of the beautifal in scenic effects, now 
frequently displayed in our theatres, was adverted to. Мг. Dwyer con- 
sidered that the best means of increasing the importance of theatres, and 
raising them in the public estimation, is to reader them magnificently 
worthy, in every way, for the dissemination of moral truths and refinements. 
He noticed the construction of theatres; and admitting that accommoda- 
tion for the greatest number ір the least possible space, with subdivisions 
for various classes of visitors, formed an important requirement, he argued 
that the form generally adopted (that of the horse-shoe) is not the most 
suitable. He maintained that the idea of making the audience feel as 
comfortably seated in a theatre as in a drawing room had been imperfectly 
contemplated ; and that, however much a curved side might with propriety 
be admired, utility sbould have the first attention, во as not to restrict the 
view іп any case to merely а portion of the opposite boxes. The circularand 
semi-circular forms employed by the ancients, Mr. Dwyer said, suggested a 
useful modifcation, somewhat approached in the plan of Drury Lane Thea- 
tre, and contrasting favourably with the straight-sided horse-shoe form in 
Covent Garden. 

An ignorance of acoustics was sald to be evident in the construction of 
our theatres. Mr. Dwyer referred to several well-known forms, such as 
tunnels, archways, and long curved spaces; as also to the stone-canopied 
seats on Westmiuster Bridge,—where the slightest whisper іп one could be 
heard іп the opposite,—as so suggestive that he conid not but feel the 
greatest surprise at such repeated hlunders, The proscenium to each of 
the London theatres was said to be different in arrangement; no two being 
alike, and none exhibiting an approach to ару principle which the laws 
affecting sound would dictate. Some censure followed on the prevailing 
use of massive Greek entablatures, with Corinthian columns in unusual 
proportions (at Astley's very lofty, at the Haymarket very short), exhibit- 
ing a disregard of harmony іп form and proportion, from the entire absence 
of a medium for combining the gigantic massiveness in the one with the 
subdivision of parts throughout the interior of the house. The theatre at 
Versailles was referred to as an instance where Corinthian columns being 
placed on the stage, Ionic columns support the superstructure ; and which, 
together with some other arrangements, render this theatre particularly 
worthy of observation. Nevertheless, the proscenium there is imperfectly 
constructed for the distribution of sound. Mr. Dwyer considered the up- 
per portion of the prusceniam at Covent Garden the least objectionable of 
any in the metropolitan theatres; and awarded praise to the picturesque 
and agreeable шаппег in which it blends with the interior, and also as 
being in that part better calculated for the distribution of sound. A form 
of construction was then explained, which, it was said, would obviate the 
necessity for extraordinary exertions on the part of the performers in at- 
tempting to produce an audible and satisfactory effect throughout the house, 
Mr. Dwyer propouuded a theory which, he said, comprehended the ргіпсі- 
ples embodied in two familiar instruments of sound ;—vis., the bell and the 
violiu. He said he would construct two bold bell-shaped curves, divergin: 
over not less than eight feet on the stage to the sides of the theatre; ea 
composed of two thicknesses of wood placed about six Inches apart. The 
front one should be perforated ornamentally ; thas serving to receive and 
distribute equally within itself the sounds given forth near to it. The ele- 
vation should assume the form of an arch, with spandrels also perforated— 
thereby distributing with distinct resonance the words or music to all parts 
of the house.—In a subsequent part of the paper Mr. Dwyer offered some 
remarks upon the construction of ceilings; which we report now, as having 
more immediate connexion with the acoustic theory last described. He 

posed the use of a spherical ог a spheroidal roof, supported by iron 
ribs, which might be ornamented ; the spaces between eacb rib to be en- 
riched with elaborate perforations (or otherwise, according to the general 
style of the bouse), іп a manner similar to the doorway іп the circle at 
Astley's. The additional height thns given to the interior would enable 
the chandelier to be placed above the line of sight from the upper part of 
the theatre to the stage; and the objections that might be made to this 
position of the chandelier were met by the fact that a concave surface see 
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йесі much more than а flat one. Another important advantage arising 
from this form of ceiling was the facility afforded for a powerful system 
of ventilation. The painting-room wouid be raised some nine feet ; and 
the absence of the rolls of canvas, scenery, and other properties, from the 
top of the ceiling, would add considerably to the reverberation of sounds— 
besides contributing greatly to the comfort and health of the artists em- 
ployed in the theatre. Mr. Dwyer elucidated his ideas by sketches. Ad- 
verting to the general principles of construction exhibited in the theatres of 
the metropolis, Mr. Dwyer considered that the Surrey Theatre embraces 
more than any other the best arrangements for seeing and hearing; the 
proscenium being formed on a bold level, judiciously diminishing the width 
of the stage. 

The disregard of unlty іп the construction of theatres generally was 
pointed out; and, among other instances the St. James’s was named— 
where light flowing ornaments, іп the French style, аге in juxta- position 
with a massive Classic style; and the ceiling of the Princess’s was deemed 
an instance of discordant arrangement. The application of various deco- 
rative materials, such as distemper pain‘ings, paper-hangings, composition, 
papier maché, to the fittings, &c., received attention: and it was asserted 
that the Princess s was conspicuous for elaborate richness and diversity of 
ornament,—but that it was questionable whether the Herculean expression 
therein, rather than the grace aad delicacy of Apollo, may be deemed ap- 
propriate. Mr. Dwyer said, that ав a specimen of decoration it merited 
warm praise; owing to the characteristic vigour throughoat every part 
(ә to the ceiling), ав well as for a suitable strength and richness of coluur. 

he usual enrichment on the fronts of boxes was commented on; and the 
use of bas relief, or raised ornament, recommended in preference to the 
most elaborate surface-painting on panels,—as exhibited at the Italian 
Opera Houss, where the effect partakes of the weakness peculiar to paper- 
hangings and similar media. The second tier in the Princess's was alluded 
to as a good specimen of this manner ; being decided in character, with the 
details effective bot subordinate, and the terminal figures between the com- 
partments skilfully devised. The velvet valances to the boxes in this thea- 
tre were commended; bat the practice of having them, as in several thea- 
tres, to extend only above tbe private boxes was deprecated. When it is 
not wished to have ornament in relief upon the fronts of the boxes, valances 
of this kind suspended from the cushion were suggested as imparting a pe- 
culiar and good effect. Ornamental iron-work, is was said, may be intro- 
duced with great diversity of design, for balconies, open fronts to the 
boxes, fret-work and ornaments in relief for various parts of a theatre. 
Some remarks were added on the usual method of supporting the boxes by 
series of columns ; and others condemuatory of the manner in which the 
tiers of stage boxes are generally placed between large Corinthian сощтяз. 
Sculpture was mentioned as offering an important adjunct in producing a 
higher class of decorations,—and encaustic painting as facilitating cleuuli- 
ness апа darability. 4 

At the following meeting some observations on the paper were made by 
Mr. Сооғвв; in which, referring to the remarks on a plan of a theatre, he 
suggested that another form offered considerable, and probably greater, ad- 
vantages. This һе described as the oval; which he would have divided 
hy its longer diameter, one half apportioned to the audience, and the other 
tothe stage, &c. He alluded to several continental theatres, approaching 
to this form in construction—the Circus Franconi, Napoleon's grand am- 
phitheatre at Milan, the Roman Circus at Verona, and the Colosseum. As 
painted or shifting scenery was not employed with the Greek Drama, the 
proscenium was richly decorated with ranges of marble columns. statues, 
gilding, and bronze. The advantages of the semi-circular and semi ellipti- 
cal over those of the horse-shoe form were enlarged upon; aod the Olympic 
Theatre at Vicenza, built by Palladio, was said to exhibit them in a per- 
fect manner. This theatre may be considered the chef-d’arutre of Palla · 
dio; and was erected, by order of the Olympic Academy of Vicenza— 
whose members directed him to build it in accordance with the ancient 
plan, that they might afford their compatriots an idea of the magnificence 
of ancient theatrical exhibitions. Various plans, as well as the prosce- 
ninm, whicb is a remarkably elaborate architectural composition, were ex- 
hibited in ап old work upon the public and palatial buildings of Vicenza. 
Mr. Cooper then noticed the remarks by Мг. Dwyer on decorations: seve- 
ral of which met with his concurrence—and others he extended by addi- 
tional descriptions and suggestions ; referring especially to the decorations 
of the Thèâtre Comédie at Paris, as of a chaste and appropriate kiad, The 
details were said to be very light, and in the Renaissance style.—The dis- 
cussion was supported by Messrs. Parris, Seddon, Crabb and others: und 
the following observations are selected from others of interest. A sphe- 
roidal form of ceiiing, it was admitted, offered several advantages; in- 
fluencing ventilation and lighting, as well as contributing much towards 
а picturesque and pleasing effect.—The decurations of the ceiling in the 
Italian Opera House, it was observed, had been copied from one іп the 
Ducal Palace at Mantua (a coloured plate was exbibited from Gruner’s 
work), but they had not been successfully adapted. It was considered 
questionable if the example was suitable for such an extensive surface; if, 
admitting the propriety of selectlon, the figures hold their just proportions. 
The great distance at which they are required 10 be seen had not been suf- 
ficiently regarded in the colouring ; and the peculiar baze to the atmosphere 
in а large theatre, as well as vome other general principles in colouring, 
demanded a different treatment, The use of bright colours, such as ver- 
million, it was remarked, ought to be restricted to a very limited applica- 
tion.— Mr. Parris supported this opinion by references to works by Raf- 
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faelle and Rembrandt; and recommended Indian red and Venetian red, 
when supported by а bold mass of shadow, as producing a more powerful 
effect. He also objected to the prevalent use of bright coloars for interior 
decorations—from their harsh and, owing to the general absence of green, 
fatiguing impression. It was remarked that the decorations of the Italian 
Opera House appear most satisfactory when the seats are vacant; and 
consequently, that the desiga does not embrace some essential principles. 
The box tiers оп the rising of the curtain were compared to bands of white 
ribbon figured with certain dark spots, oddly associating with the rich 
scenery and dresses on the stage. Encaustic painting was alluded to; 
and its durability aud effect were said to have been proved equal to fresco 
when subject to the influence of gas and vitiated atmospheres. Coloured 
decorations when composed of sprawling cupids or allegories were slight- 
ingly meuuoned. Some suggestions were made stating that rich fabrics, 
coloured as Persian carpets, cluth of gold, &c., when thrown overthe fronts 
of the boxes, would conduce toarich and gay appearance quite distinct 
from any obtainable by painting. —The Opéra Comique at Paris was de- 
scribed by way of coutrast to the decorations of our Opera House. A 
satisfactory, quiet, yet rich effect, it was said, ів there displayed, together 
with some important matters in constraction. The ornaments are com- 
posed of stamped brass.—A description was given of Covent Garden 

heatre as it was when first opened. It was designed by Smirke, and 
painted ander his directions. The drop-scene was painted by William 
Dixon in subdued colours; with sienna columns and statuary, with broad 
masses of sbadow, conducing to a forcible impressiou by powerfally en- 
hancing the effect uf colours in scenery and dresses on the stage. The re- 
pose conveyed on the fall of the curtuin was said to have been agreeable, 
although splendour was not aimed at. 


SOCIETY OF ARTS, LONDON. 
Dee. 16.—Dr. Roorr, Sec. R. S., V.P., in the Chair. 


The Secretary read an address from the Council, which pave a retrospect 
of the proceedings of the past year, and the proposals of the Council for 
the future. lt stated that formerly the Society, as is well known, stood 
alone as the great active scientific, mechanical, and artistic society of Loo- 
don, the Royal Society being the only otber in any analogous position. 
That now, however, that great field is happily full of co-operating Sucio 
ties, each labouring on some one subject formerly a mere dependant on its 
vast territory, That this removal from the parent Society of so many 
branches, has necessarily stripped it of many of its bright oruaments ; but 
it appears to the Council, that far from being regarded as an evil, this 
multiplication of useful Societies is a subject Гог congratulation, and should 
be regarded as one strong proof of its past usefulness, 

The Council consider that the field on which the Society might with best 
effect concentrate its future labours, as well as that which moet properly 
belongs to it, is a department of the Fine Arts hitherto much neglected in 
this country, and which bas been strongly approved of by H.R.H. Prince 
Albert, President of this Society, —nameiy, that of promoting high art to 
connection with the mechanical, for which our manufacturers are so justly 
celebrated. 

The Address then proceeded to state the various alterations and im- 
provements which had been effected on the Society’s premises during the 
recess, and concluded with а list of the various pecuniary and honorary 
rewards about to be offered for competition during the current session. 


The first paper read was “ Ол the principles employed in the recent Deco- 
rations of the Society’s Great Rom. By D. k. Hay, Esq. 

The paper commenced by stating that the decorator who has been in- 
trusted with the embellishment of the hall of a Society which has for its ob- 
ject the advancement of the ornamental and useful arts, naturally felt much 
anxiety as to the result of his labours ; and this anxiety was increased by the 
reflection, that his work must necessarily be of a nature calculated to accom- 
pany one of the greatest efforts in high art of which this country can boast. 
His first object, therefore, has been to adopt auch a style of decoration as 
shonld not only embellish the hall, but at the same time give additional 
effect to those great works of art which it contains, connecting the whole in 
one general harmony of form and colour. 

This has been effected by surrounding the pictures, by Barry, with cloth 
of a deep purple hue, which colour is the most effectual in giving clearness 
to works of high art. The spaces of wall which surround the pictures thus 
have the effect of being іп shade, while the pictures themselves will appear 
in full light. 

Having in some measure separated the pictures from the ceiling, the next 
consideration of the decorator was the general effect of the ball itself. It is 
requisite that all apartments in which great works of art are exhibited, 
should possess а certain degree of grandeur. This is sometimes imparted by 
architectural decoration alone; but in the Society's hall scarcely anything 
of the kind exists. The wall terminates by a narrow and lightly enriched 
cornice, surmounted bya plain cove of 8ft. 4 in. wide—this cave is termi- 
nated by a narrow border of stucco work, between which and the apertare 
for the cupola light there is a fat space also quite plain. The aperture to- 
wards the cupola light is thrown into eight paneis by a plain narrow mould- 
ing, and this completes the architectural decoration. 

It, therefore, appeared to the decorator that whatever grandeur was to be 
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imparted to the hall mast depend upon the embellishment of the plain sur- 
faces, and that the architectural decorations could only be made to appear as 
beads dividing those surfaces. It became, however, requisite to unite in 
some measure the cornice with the walls, and this has been effected by 
painting it of an Etruscan brown, or deep terra cotta hue, which hue forme 
a natural harmony with the colour of the cloth upon the walls. The plain 
surface of tbe cove which surmounts the cornice, afforded the decorator the 
Arat field upon which he conld exhibit a style of decoration, and this һе has 
confined to a simple combination of geometric with chromatic harmony; and 
that it might have а rationale, he has made this combination to represent 
mosaic work composed of giallo antico, rosso antico, lapis lazuli, and inlaid 
gold. This selection of material has a double advantage, for while it gives 

ing it also affords an opportunity of using what artists term broken 
colours, the giallo antico being yellow intermixed with tints of purple, the 
rosso anfico being a low tone of red, broken up by tints of grey and white, 
and the lapis lazuli being intense blue, likewise broken with tints of gold 
colour and grey ; thus preventing the crude effect of plaiu patches of colour, 
and giving the qualities of unity and continuity amongst the parts. The 
band of stucco work which divides this cove from the flat part of the ceiling 
із painted pure white, to represent statuary marble, as аге also the mouldings 
round and upon the aperture that leads to the cupola light. This was 
adopted in preference to the terra cotta colour of the cornice, as being 
equally appropriate and more ligbt in effect. The flat part of the ceiling is 
also enriched by a mosaic work of a similar chromatic harmony of the same 
marbles, but of a different barmony of form from that of the cove, and with- 
out gold. The panels in the space leading to the cupola are similarly еп- 
riched by a mosaic work, composed of lapis lazuli and siena combined with 
inlaid gold. 

The figures forming the design іп the cove are produced by the combina- 
tion of elliptic hands round central points, so that they are all perfectly curvi- 
linear, and formed by arcs of the same ellipse, the size of which was propor- 
tional to that of the prinripal figures іп the pictures. As a contrast to this 
arrangement of curvilinear forms in the cove, the decorator has introduced 
а rectilinear design upon the fiat part of the ceiling which divides the cove 
from the cupola. This design arises out of a combination of equilateral 
triangles producing hexagonal and rhomboid figures, into the former of which 
the national emblems—the rose, the thistle, and the shamrock—are intro- 
duced as if inlaid in rosso antico marble. In the panels above this, and 
forming the sides and spandrils of the space below the cupola-light, the 

ign is produced by the combination of an equilateral triangle and a circle ; 
thos uniting the curve with the straight line, as an appropriate winding up 
of the linear harmony. 

In the centre of each of the four side panels, a shield has been inserted. 
The one over the chair is blazoned with the royal arms. The shield oppo- 
site to the chair is blazoned with the family arms of H.R.H. the President of 
the Society. The shield on the right of the chair, is emblazoned with the 
arms of Barry the painter, and that on the left, with the badge of the So- 
ciety. 

The second paper read was On the first principles of Symmetrical 
Beauty, and their application in certain branches of the Art of Design.” 
By D. R. Hay, Esq. 

This paper commenced by stating that the first principles of symmetrical 
beauty originate in the power of numbers, and that a means of applying 
the principle of anmbers in the formation of plane figures is afforded by 
the division of the circumference of the circle into 360 degrees, whicb 
degrees are again divisible and subdivisible by 60 into minutes, seconds, 
кс. Thus, the abstract principle of harmony and proportion іп the relations 
of certain numbers to each other, becomes apparent and visible in their 
application to the structure of geometrical figures by means of the division 
of the circle. It then proceeds to show, that to apply these degrees to 
rectilinear plane figures, each figure must be reduced to its primary ele- 
ment; that the triangle, which is half of the square, is the first and most 
simple of its class, and is the representative of the No. 2; that the scalene 
triangle, which is half of the equilateral triangle, is in like manner the 
representative of No. 3; that the next scalene triangle which arises natu- 
rally in the series is that which is half of one of the five isosceles triangle 
which form the peutagon, and is the representative of No. 5. 

We have, therefore, in tbe square, the equilateral triangle and the penta- 
gon, the primary elements of all symmetrical beauty, as represented by 
plane figures, and evolving the operation of the harmonic numbers of 2, 3, 
aod 5. Out of the primary rectilinear figures already referred to, arises а 
second class, as, when ап equilateral triange is divided into two scalene 
triangles by a line drawn through one of its angles and bisecting the oppo- 
site side, these scalene triangles, if reunited by their hypothenuses instead 
of their longest sides, will form an oblong rectaogle—every rectilinear 
figure having its corresponding curvilinear Ggure. 

The paper concluded by showing the operation of the principles of bar- 
monic ratio iu the formation of the mouldings of Grecian architecture, 
ornamental vases, bousehold utensils, &c. 


Рес. 23.—W. H. Воркін, Esq., M.P., V.P., in the Chair. 


The first communication read was by Dr. Rocer, Sec. R.S., “ On his 
Economical Chees-Board,” the object of which is to give the chess - players 
а board of scficiently small dimensions to admit of being put into the 
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pocket, when folded, at any part of the game, without deranging the posi- 
tion of the men on the board, so that when it is reopened they will Бе found 
in the same place as before, and the game or problem can be resumed 
where it had been left off. 

The second communication read was “ On the effects ef Heavy Dis- 
charges ef Atmospheric Electricity, as exemplified in the Storms ef 1846 
(including an Account of the Destruction of St. George’s Church, at Leices- 
ter, om the lst of August); with Remarks on the Use and Application of 
Lightning Conductors.” By E. Ніонток, Esq., C.E., Telegraphic Engi- 
neer to the North Western Railway. Fragments of the roof of St. George s 
(hureb, and the apparatus used for gettiug rid of the injurious effects of 
lightning on electric telegraphs were exhibited in illustration of the subject. 
The author commenced by stating that the frequent occurrence of ih nuder 
storms during the past sammer had afforded aimost unequalled opportuni- 
ties of investigating the effects of atmospheric electricity іп the coucen:rated 
form of lightoing. He then proceeded to give a description of the effects 
produced оп St. George’s Church, Leicester, by a discharge of lightning. 
The charch, which was a new and handsome building, was entirely de- 
stroyed by the effects of the thunder storm of the Ist of August; the steeple 
having been burst asunder, parts of it were blown to a distance of 30 feet 
in every direction, while the vane rod aud top part'of the spire fell perpen- 
dicularly dowo, carrying with it every floor in the tower, the bells, and the 
works of the clock, Tbe falling mass was not arrested until it arrived on 
the ground, under which was a strong brick arch, and this also was broken 
by the blow. The gutters and ridge covering were torn up, aod the pipes 
used to convey the water from the roof were blown to pieces. The author 
next proceeded to compare the power developed in the discharge of the 
lightning which destroyed St. George's Church witb some known mecha- 
nical force. He stated that 100 tons of stone were blown down a distance 
of 30 feet iu three seconds, and consequently a 12,220 horse-power engine 
would have been required to resist the effects of this single flash. In the 
course of the paper the author exhibited the effects of a new battery, con- 
structed by himself, and which was less than the 3, of a cubic inch in 
size. This battery, he had found, would for a month together ring а tele- 
graphic bell 10 miles off. He also exhibited a second battery, which, 
although so small that it wonld pass through the eye of a needle, is of 
power sufficient to work a telegraph. Having detailed the course of se- 
veral discharges of atmospheric electricity, he then proceeded to show the 
effects produced on the electric telegraphs, and the means which have 
since been adopted to prevent injury to them in future, 

M. Highton farther stated that since the occurrence of the above storms 
be had examined the cathedral of St. Paul's, iu London, to ascertain how 
far this noble pile of building is protected from the effects of lightning. 
He found that the two small torrets bave lightning conductors erected, but 
the central dome bas none. He found, however, that the position of the 
spouts and other metallic connections is such, that he considers if the same 
are preserved as they now are, the building will, for years to come, be free 
from damage by lightning; but should they be removed at апу time, aad 
glass or porcelain be employed in their stead, then the main part of that 
noble building would be in constant danger from every storm that passes 
over the city. 

He then concluded by urging the importance of а correct and systematic 
principle being acted on in the new Houses of Parliament, with a view to 
securing them from the disastrous effects of lightning. 


ROYAL SCOTTISH SOCIETY OF ARTS. 


Nov. 23, 1846.—Davip Macracan, M.D., F.R.S.E., President, 
in the Chair, ` 


The following communications were made: 

1. On producing White, or Neutral Light, by means of ordinary artificial 
light. By Әковок Tarr, Esq., Advocate, Vice-President. 

The white light, or artificial day-ligbt, was exhibited, іп contrast with 
ordinary artificial light, upon the primary and the secondary colours, and 
npon a coloured sketch. 

In this communication Mr. Tait shows, that, while the white light of the 
sun is composed of rays producing orange and of those producing blue, in 
equal parts, in ordinary artificial light the rays producing orange exceed by 
many times those producing blue; the consequence of which is, that the 
latter lignt resolves into an orange light a little modified by blue, which 
affects very much the appearance of the colours of objects exposed to it. Ia 
order to produce white light, be incloses the ordinary light in a lantern, or 
otherwise, and transmits it through coloured glass, or painted glass, of the 
proper depth of blue, so as to absorb the excess of orange; by which means 
it is produced at five or six times the expense of the same quantity of the 
ordinary light employed, which, by using a gas argand lamp, is about a half 
of the expense of ordinary light from tallow candles. He ascertains the 
proper tint for the glass by colonring it so that white paper receiving the 
light transmitted through it may be in unison with similar paper receiving 
the white light of the sun. He exhibited in a simple and striking manner 
the great coutrast of the effect of ordinary light and of that of white light, 
or artificial day-light, thus produced by him (by means of glass which he 
had painted with French blue”) upon white, the primary and the secondary 
colours, and also upon coloured landscape sketches. 
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2. Description of a Patent Sqfety-Rein. By Мг. Atexanpga MILLER, 
saddler, Edinburgh.— By this rein, which has been а considerable time іп 
use, and severely tested, Mr. Miller states that all possibility of a horse run- 
ning off is effectually prevented. Its effect when drawn is to compress the 
horse’s windpipe, and thus render him powerless. A vicious horse once or 
twice checked by this rein is completely under command and learns obedi- 
ence. 

3. Description of a very cheap and convenient Coil-Blectrical Machine. 
Ву Мг. ALsxanper Brown. Communicated by George Wilson, M.D. 
Dr. Wilson, іп bringing forward thia machine, did so not as claiming a dif- 
ferent arrangement from the coil-electrical machines already in use, but he 
considered Mr. Brown had great merit in making his machine not only con- 
venient in size and handsome in appearance, but very moderate in price. It 
сап be sold at 14. 15ә., and is fitted for all medical purposes. The shock 
can be graduated from the slightest to the strongest, by withdrawing and 
again gradually introducing the bundle of wire into the centre of the coil. 


ROYAL INSTITUTE OF BRITISH ARCHITECTS. 
Рес. 14.—S. Anoett, V.P., in the Chair. 


M. Івовов, of Paris, was elected an honorary member. 

Drawings were exhibited to illustrate the description of the mode 
adopted by Mr. J. В. Garpinea to warm the Synagogue of the Spanish 
and Portuguese Jews, іп Bevis Marks; that object having been success- 
fally attained by the admission of warm air from a chamber beneath the 
building. 

Mr. D. Мосатта read a paper descriptive of a distillery and Ив appur- 
tenances recently erected from his designs in London; witb some obser- 
vations on the principles of distillation, heating furnaces, and general ven- 
tilation. 

Mr. E. J. Anson described a modification of the Pojmaise” system of 
warmiog, applied to а vinery near London. A discussion arose on the ill 
effects of the system if applied to general purposes, in consequence of the 
vitiated air being reheated. 

Remarks were made on the consnmption of smoke, and also on the 
necessity of providing means of ventilation wherever warm air is intro- 
duced. 


RAFFAELLE. 


The following is the Brere of Pope Leo X., by which he conceded to 
Raffaelle the license to purchase all stone aod marbles required for the 
construction of St. Peter's, and to prevent the destruction of ancient mo- 
numents and inscriptions by the masons and builders of Rome.* 


% TO RAFFABLLE URBINATE. 


“Аз it is most necessary for the construction of the Roman temple of 
the Prince of Apostles, that stone and marble, of which we ought to have 
an abondant supply, should be rather procured at home, than be conveyed 
from abroad; and as it bas been ascertained, that the ruins of Rome cou- 
tain a great quantity of these materials, and that all persons who, either in 
Rome or even іп the neighbourbood, intend to build, do appropriate the 
same to their own use; 1 make you, whom I use as the master of this said 
temple, the overseer of all the marbles and stones which, henceforth, may 
eome to light at Rome, or at a distance of ten thousand paces therefrom— 
for this reason, that you shall purchase for me those which may be proper 
for the edification of this temple. Therefore, I command all people, middie, 
highest. lowest, that wherever they shall, hereafter, dig out marbles or 
other stones, of any kind, within the space assigned by me, that they shall 
acquaint you, the overseer, forthwith, of the nature or kind of every thing 
во discovered or excavated. And also, that whoever shall not do so within 
three days from the time of such discovery, he be fined from 100 to 800 
gold coins, as sball appear to you fit. Aud, moreover, as I have been in- 
formed, that much of ancient marble and stone, engraven with inscriptions 
and other monuments—which monuments often bear some exquisite stamp 
of art, and ought to be preserved for the caltivation of literature and the 
improvement of the Roman tongue—are vilely cut up by the marble-work- 
ers as building material, and that thus the inscriptions are destroyed, I 
command all persons who exercise the trade of cutting marble and other 
stones, that, without your orders or permission, they may not dare to cut or 
work any inscribed stone, —uppl) ing the same fine, as aforesaid, to all who 
may act otherwise than 1 command.—Given this sixt Cal. of September. 
Yeur three. Rome.” 

J.L 


Y. 


© Petri Bemb! epistol. Leonis X., Р. M. Lugdun, 1538, Svo. р. 246. 


(Jan. 


REGISTER OF NEW PATENTS. 


HEATING APARTMENTS AND BUILDINGS. 


Antuony NATHAN DE Вотнвснір, of London, merchant, for © Im- 
provements in heating apartments and buildings.”—Granted April 28; En- 
rolied October 28, 1846. 


This invention relates to heating any desired space, by forcing healed air 
by mechanical means to the space to be heated ; or to heat or dry various 
manufacturing articles in the same manner, and also to lead heated air for 
any desired purpose, whether perfectly dry or containing the moisture re- 
quired for varions purposes, to any situation that may be required, and is 
well adapted to warm churches, hospitals, theatres, saloons, bathing es- 
tablishinents, barracks, manufactories, prisons, horticultural establishments 
powder mills, breweries, &c., &c., as well as for other purposes where а 
high aod regular degree of heat is required. 

The apparatus is shown in the annexed engravings. a is a fur- 


Fig. I. Plan. 
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Fig. 2. Section. 


nace, іп which are placed cast-iron pipes b bb, the number of which 
may be increased if much heat be required; pipes of an oval form bave 
been found most convenient, The pipes are heated by the firea. The 
entrance of the pipes is connected at с, with a ventilator е, set in motion by 
mechanical force, which forces pure atmospheric air into the pipes 6, The 
same ventilator forces alsoa strong current of air through the pipe /, to the 
бге. All the pipes have valves, g g g, to increase or decrease the current 
of air. By being driven through the heated pipes, beginning with the 
lowest and ending with the highest temperature, the air acquires a very 
intense heat. It has been found that the most convenient length of the 
cast-iron pipes, to produce high temperature, is 15 feet, which allows the 
smoke with the circuit (in А), aud pressed down (іп i), to leave the chim- 
ney with the temperature of the open air. To the end of the pipes I, 
united іп опе current of air by the chest m, is attached to the conduit 
pipe n, which, with its branch pipe о, conveys the heated air in any direc- 
tion desired. 

Should it be desired to convey warm or hot moist air, this object may be 
easily obtained, either by introducing steam, if the motive power is a 
steam-engine, into the conduit pipe іп 4, or by placing ап iron vessel іп the 
cheat J, which vessel fills itself from the outside іп the same ratio us the 
water in it decreases by evaporation. 


APPARATUS FOR MELTING ZINC. 


Anprew ӛмітн, of Princes street, Middlesex, engineer, for “ Improve- 
ments іл coating or covering metals for preventing oxidation.” —Granted 
deb. 11; Enrolled August 11, 1846. 


The improvements relate to coating metals with zinc, melted in a bath of 
lead or tin, or any suitable medium that melts at a lower beat than sinc, 


1847.) 


which is effected in the manner shown in tbe annexed engraving, represent- 
ing а vertical section of the apparatus, which consists of a wrought or cast 
iron рап or vessel d, for holding the zinc, placed within another wrought 
or cast iron рап c, with a span of about 14 inch all round and under the 
upper рап; this lower pan is set in brickwork a, over а furnace b, and 
surrounded by the flue, and contains molten lead, or lead combined with 
tin, through which the heat is tranemitted to the upper pan, containing the 
zinc; the upper pan is lined on the inner face with Gre-clay ог fire - brick, 
to prevent any galvanic effect by the action of the zinc on the iron. By 
this method the zinc із kept in the bath at an even temperature of about 
800° Fahrenheit. 


IMPROVEMENTS IN GLASS. 


James Timmins Снлмсе, of Handsworth, Staffordshire, glass manufac- 
turer, and Henry Влгокв, of West Bromwich. glass stainer, for “ Im- 
provements іп the manufacture of gluss.”—Granted April 28; Enrolled Oc- 
tober 28, 1846. 


The improvements relate, first, to the application of heat to sheets, panes, 
or plates, or other articles of glass, when they reqnire to be reheated for 
any purpose, such as the producing stained, painted, enammelled. or other 
giess, which has been hitherto effected either hy placing the glass upon 
metallic shelves within a muffle, and applying the fire externally, or by 
placiog the glass in a kind of reverberatory kiln, upon a bed of stone or 
burned clay, and then applying the fire internally and directly upon the 
glass. By tbe former method there is a difficulty in preventing plates of 
lass from becoming bent or cockled, and in heating the glass uniformly ; 
and, by the latter plan, the direct action of the fire upon the glass is inju- 
rious. 

The improvements consist in so applying heat that the advantages: of 
the two methods above mentioned are united, and, at the same time, their 
respective peculiar defects нге avoided. In carrying out this part of the 
invention, the glass is laid upon a suitable bed (stone is preferred), and the 
glass covered by suitable covers, so as to enclose the glass in a chamber, 
by which the direct action of the fire on the glass is prevented, the inverted 
pans, for the time being, producing close chambers within tbe kila. In 
the top of each cover there is a small aperture, communicating, by means 
of a pipe, with the outside of the front of the kiln, this contrivance being 
intended to allow of the escape of any vapour, In order to facilitate the 
practical operation of enclosing the glass in covers, moveable beds are 
preferred, placed upon ап iron carriage running upon rails, the kiln being 
properly constructed for receiving such carriages. The annexed engrav- 
ings show a plan and longitudinal section. а a are the fire-places ; b b car- 


riages, with а bed or beds; сс inverted pans or covera. The carriages ar 
introduced into the kiln at the doors е е; the doors are then closed, and th® 
flame and heat will be reverberated within the arch, and then pass off aP 
the chimney /, which is to have a damper to reguiate the draft. The pro- 
cess of beating and cooling the glass is then couducted in the ordioary 
way. And for the рогрже of still further securing the glass from being 
injured by the Gre or smoke, the edges of the covers are fitted into grooves 
cut into beds, there being powdered chalk, or other suitable substance, to 
close the joints. 

The secood part of the improvements relate to the mode of applying 
heat to sheets, panes, or plates of glass, when it is desired to alter their 
shape, whether to render them more flat, or to give them any required cur- 
vature. According to the methods generully adopted, the kiln has to be 
cooled considerably before a second charge of glass can be introduced into 
it. Now, the improvements consist of so employing moveable beds and 
covers, as described, that the cooling down of the kiln is rendered unne- 
cessary, and the glass, when enclosed in the chambers formed on the beds, 
сап be safely introduced into the fattening or beuding kiln, without neces- 
sarily reducing the temperature of the Кіп. The muveable beds aforesaid, 
previously to their beiog charged with glass, are to be heated to a tempera- 
ture approximating to that of the kilu itself: this is done by means of a 
small kiln, similar to the main kiln. When tbe glass has remained sufi- 
ciently long in the flattening or bending kiln, it is withdrawn along a lear 
or long arch opening into the kiln, simular to that described in the specifica- 
tion of a pateat granted to the said James Timmins Chance, July 7th, 
1842. This lear or arch, however, is not an essential appendage to the 
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present system of (һе patentees, because the beds and the covers above 
mentioned may be of such a thickness as to allow the glass to he withdraws 
from the kiln without the intervention of a lear or long arch. 


GLAZING CAST IRON. 


Тімотнү Кемніск, of West Bromwich, Staffordshire, ironfounder, for 
“ Improvements in glazing and enamelling the surfaces of Cast Iron. 
Granted May 26 ; Enrolled Nov. 26, 1916. 

The improvements relate to coating and glazing articles of cast iron, 
with two separate coats, one to give it a body, aud the other the glaze, in 
the following manuer:—The cast iron articles are Grst to be thoroughly 
cleaned, and then to be coated with a composition, consisting of 100lb. of 
calcined flints and 75ib. of borax, both ground fine and fused ; when 
cooled, 4015. of this mixture ів to be added to 5ib. of potters’ clay, ground 
in water till of such a consistency, that when the article is dipped, it will 
retain a coating 1-16tbh inch thick. Jt із then allowed to set, and while 
moist, the glazed composition is carefully sifted over the surface, consist- 
ing of 10010, of cornish stone, ground fine, 11715. borax, ground бое, 351b. 
soda ash, 551Һ. saltpetre, 3516. slaked lime, 131. white sand, and 50lb. 
white glass, well pbunded ; the whole are mixed, and well vitrified: when 
cool they are ground to a fine powder, washed, and dried; 451b, of this 
mixture to be added to IIIb. of soda ash, in hot water, and well stirred, 
and then dried іп a stove. When the article has received the glazing it is 
placed in a stove, and kept at a temperature of 218° Fabr. Afterwards it 
is fired in a kiln or mufte, raised (о a heat sufficient to fuse the glaze ; 
then removed and examined, and if the glazing be not perfect, the mixture 
ів sifted over it, and it is again subjected to the action of the kiln or muffle. 

For coatiog the interior of iron pipes, the first mixture, or hody coating, 
із poured through the tube, at the same time turning it round so as to in- 
sure its contact with every part throughout its entire length, and whilst 
moist the glazing powder is passed through iu the same way ; after which 
the tube is to be treated as above described. 

The patentee does not claim glazing the interior surfaces of vessels of 
capacity, but only for enamelling the external surface of sucb articles, and 
the enamelling and glazing of cast-iron Italian irons, box irons, knobs for 
door handles, and such like articles, and the inside of cast iron pipes, and 
ornamental surfaces of cast iron ornaments. 


IMPROVEMENTS IN SMITHS’ WATER TUE-IRONS, 
Вт W. М№отом. 
(Reported іп the Franklin Journal. ) 


The smiths’ water tue-iron as fitted upon the ordinary construction, is 
bad in principle, lasts a very short time before it is destroyed, and is eminently 
calculated for being an expensive item in the economy of the smith’s work. 
shop. Much inconvenience and hindrance results from the frequent stop- 
page occasioned by the failure of this useful appendage to the smithy fire. 

My attention was directed to the circumstance, eight or nine years ago, 
with the intention of finding a remedy for, or at least an amelioration of the 
evil. Upon examination of the disabled tue-iron, I found the inside, more 
especially the end nearest the fire, generally filled up with a substance suffi- 
ciently solid to prevent any water getting to that part—the place where it is 
most required to carry away undne temperature; thus the tue-iron із not 
fairly worn, but burnt out before its time. 

‘What is meant by the ordinary construction may be understood by refe- 
rence to figs. 1 and 2, of the prefixed sketch :— 


Vig. 1. Fig. 2. 
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A, water tue - iron. B, cistern for water, at a convenient height above А. 
4 x y, wrought-iron pipe, connecting the lower part of the cistern, B, with 
the lower part of the tue-iron, А. d, another pipe, connected with the upper 
of A, and passing either through the bottom of the cistern B, or by one 
side, and over the top with a bend. Water poured into B will descend by 
the pipe, a x y, into the tue-iron, A, driving the air before it up the pipe, 4, 
and if sufficient water be supplied till it stands at the height shown by the 
line іп the cistern, the whole of the pipes and tue- iron will be full of water. 
In actual working, the nose, p, is covered with burning coal; the water 
soon attains a boiling temperature, and eteam being formed, a portion of the 
water is driven out of the tue-iron up the pipe d, into the cistern B, when a 
fresh supply descends hy a z у, to be in its turn heated and driven out as 
before 


If distilled water could always be supplied to the cistern B, aud that kept 
clean, the tue- iron would have а fair chance of doing its duty to the end; 
but аз it is not so, and as tbere is a great probability that other substances 
get into the cistern, and ultimately бай a settlement іп the tue-iroo, some 
contrivance was desirable for preventing the accidental, or perhaps, in some 
instances, wilful choking of the tue-iron. The means adopted for this pur- 
pose will be readily understood by again referring to the two figures. In- 
stead of the water descending by the curved pipe а x y, it is conveyed by 
the straight pipe а b, into the cast-iron box С, which is fixed considerably 
below the tue-iron, and must first be filled before any can rise up the pipe с, 
into the tue-iron. Should any sand or ashes get into the cistern В, it will 
settle in the box C, and not in the tue-iron, which will be supplied with 
water containing no heavy particles. A mad-hole door x, is provided, by 
which the box may be cleaned out at any time when the work is not going 
оп. This additional apparatns, if attended to, will ensure a satisfactory 
working and add a considerable period to the existence of the water tue- 
iron. The box C, I have made, is of the capacity of ove cubic foot to each 
fire, and I would recommend that the mud-hole door be opened every two or 
three weeks according to circamstances. 


ST. PAUL’S CHURCH, ALNWICK. 


Six, In your notice оп new churches іп the last number of the Journal, 
you have made some remarks on the seats in the chancel of St. Paul's 
Church, Alnwick, and on the Duke of Northumberland, which I am sure 
you would not have done had you written from actual observation and 
knowledge of the case. I therefore beg leave to lay before you the facts, 
You are correct in denying the name of stalls to the seats in the chancel ; 
they are not stalls, neither are they pews—but open seats, two' rows ou 
each side, and the end of one row on the south side prepared so that the 
duke can wheel his chair into it. In the aisles of the chancel are seats 
fitted up and reserved for the boys of his grace’s school. 

The castle not being ia the district of St. Paul's, the family, with few 
exceptions, never go there. And I may say (from having been well ac- 
quainted with the feelings under which the duke has acted throughout 
this munificent work), that the only privilege he desired, was to be able, 
when he did go to that church, to get to his place—seat I cannot call it—as 
quietly aod unobtrusively as was possible, considering the affliction be 
labours under, 

I ат, Sir, 
Your obedient servant, 
21, Savile-row, Рес. 4, 1846. A. Sauvin, 


22% The explanation given by Mr. Salvin is perfectly satisfactory as far 
as it refers tothe Duke of Northumberland, and we readily believe tbat 
his munificence has been characterised by its usual unobtrusiveness, and 
that the arcbitect has executed his task with his usual ability. But 
we caonot regret haviug insisted that a charch is not the place for mun- 
dane distinctions, and ought not to contain privileged seats for privileged 
worshippers. The remark is intended to be perfectly general, and this 
protest against a specific application of it is an admission of its abstract 
correctness. 

The question respecting the propriety of setting apart a large portion of 
the church for liturgical purposes has been learnediy discussed on both 
sides. It isnot within our province to consider it except with reference to 
architecture; we certainly believe that the architecture of a church may be 
faultless where the distinction of nave and chancel is not maintained, and 
that the services may be conveniently performed in such a building in 
strictest conformity with the rubric. The Temple Chucrh in London is 
au eminent instance, Where there are distinct chancels, it may also be 
objected that no one portion of the laity ought to be admitted in preference 
to the rest—the exception made in favour of singing men and choristers 
has no more valid excuse than the paid attendance and musical ability of 
this portion of the congregation. Besides, the rubric expressly directs that 
the whole ‘- people, not a selected few, аге to engage in this service, 

Architects who view the question іп this commen-sense way iucur а 
certain amount of vituperation, to which the slightest exerclse of moral 
courage would render them perfectly indifferent. It is certainly to be 
regretted that the controversy has not been authoritatively settled. On one 
point conrected with it there can, however, be no dispute. If, in a new 
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church, a chancel be built at all, it ought to be set apart exclusively aod. 
strictly for its professed purpose. To build a chancel, and then suffer the 

laity to occupy it, or to erect stalls (as at St. Giles’s, Camberwell,) which 

are merely superior seats to be had for psyiog,—is an idle, ostentatious 

retention of forms, after their significance and purpose have ceased. 


BURNETTIZING TIMBER. 


S1r,—In looking over your Journal for December, I meet in the “ Notes 
of the Month” with an account oa “ Burnettizing Timber and Marine 
Worm,” which statement I beg you to correct, it being replete with 
errors. [ am the person by whom the experiments were made for Sir Wil- 
liam Burnett; having given the subject of marine worm attention for many 
years past. Your correspondent is totally unacquainted with the subject 
he handles, and asserts the specimens .were duly immersed iu his (Sir 
William's) solution; —they were not immersed іп the solution known to 
the public as Sir William Burnett’s far-famed solution, When the pieces 
of wood (about six in number) arrived from him, I received them under- 
standiug them to be pieces immersed in order to try the effect of а prepara- 
tion—which preparation is very different to the former, whicb stains the 
wood considerably ; but in this instance the wood was not in the least dis- 
coloured. The far-famed I am perfectly acquainted with, seeing the use 
of it every day. 

Sheerness, Naval Yard, Janes MITCHELL, 

Dec. 12, 1846. . Civil Engineer. 

„e The paragraph was taken from the Naval Intelligence in the daily 
papers. With all due deference to Mr. Mitchell, we should have been 
much better pleased if he had stated what preparation had been used by 
Sir W. Barnett for the six pieces of wood, which it is not denied had failed, 
and we should be glad if Mr. Mitchell would state whether Burnettised 
timber, or any other prepared timber, had generally withstood the ravages 
of the marine worm at Sheerness. 


SETTING OUT RAILWAY CURVES. 


S1r,—I have seen, in your Journal for December, Mr. Tait’s notice of 
my letter to you, inserted in your October number, and I have read his 
description of an instrament invented by him for setting out railway 
curves, 

The objection which appears to his instrament seems to be obvious: it 
clearly is that the principle is liable to much perplexity and error, because 
it is founded on a system of what surveyors call ‘building”—that is, 
making the accuracy of the whole work depend apon the nicest accuracy 
of a great number of minute parts, consisting of arithmetical calculations 
in trigonometry, accurate measurement of small distances, exactness of 
instruments, straightuess and uprightness of boxing rods, «с. &c. This 
machinery appears to me to be too complex for practice. 

It is objected by Mr. Tait to my proposal, that it may be possible a sur- 
veyor may not be able to see the two extreme points of a curve. Іп an- 
swer to this, I need only say that surveyors, employed to set out curves, 
would always be in possession of means to find out, without апу great 
trouble, and without trigonometrical calculations by means of arithmetic— 
but merely by the aid of a common theodolite—the direction of the chord 
line: having once determined this, he must be a poor surveyor who does 
not see his way clear in laying down а curve, the radius of which is given. 
The method follows from the system of chords mentioned in my former 
letter, and is obvious to any tyro in geometry. 

The system suggested by me deduces particulers from generals ; іп other 
words, it proceeds upon the plan of ascertaining fundamental or geberal 
points, and producing the minor points by means of them. The plan of 
Mr. Tait proceeds by “ building” а great number of minute triangles, one 
upon another; which is not, amongst surveyors, accounted orthodox. 

Your's, 


Oswestry, Dec. 5, 1846. An ENGINEER ОСТ оғ EMPLOYMENT, 


ENGINEERING LITERATURE. 


Sir—In your reply to Correspoudents in the December nomber, І no- 
ticed your answer to a six years subscriber, respecting the best published 
account of the details of the Steam Engine ; and, notwithstanding you 
referred him to the treatise of the Artizan Club, yet your opinion was, 
“that a satisfactory work оп the Steam Engine remains among the de- 
‘siderata of Engineering Literature.” I am so much gratified that you 
have given expression and publicity to an idea which I believe very 
many persons have long thought most desirable, that I caunot forbear 
asking if it would not be possible to form a society for the purpose of 
publishing some valuable works ou the Steam Engine and Engineering 


= 
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in General,” ов the same plan as the Camden and Sha евггаге Societies 
have already done so suocessfuliy, and which, it appear is to be followed 
by another, to be called the Hackluyt Society. 

For myself, I shall be happy to contribute towards қау subscription 
which may be made to carry out such a measure; and 1 have no doubt I 
could, among my friends, obtain several names and subscriptions, in addi- 
tion to my own. Т am, Sir, your obedient servant, 

A READER оғ your JOURNAL FROM tHe COMMENCEMENT. 

Lewes, Dec. 34, 1846. 

P. 8.—If my soggestion is considered practicable, I will communicate 
with you again. I have the first volame of “ Farey on the Steam En- 
gine :” can you inform me if the second volume is likely soon to be pub · 
lished ? 

„„We may probably reply to this letter hereafter. 


NOTES ON FOREIGN WORKS, 


Transactions of the Archeological Institute of Rome.—The volume о 
the proceedings of this Society, just published, again proves the richness 
of antiquarian relics, and likewise an increased activity of the Society, 
under the auspices of the present Pope. The first memoir contains Pro- 
fessor Ulrich's travels in Greece, from Atheos to Chalkis, Anthedon, Aulis, 
and Oropos—places scarcely yet explored by any antiquarian. Amongst 
the monnmeants discovered is a bronze tablet, with a marsian inscription, 
found at Rapico, and, most probably, the only relic of the kind extant. 
Another tablet of lead, with a Grecian imprecation, is interesting to the 
searchers of linguistic and reiigious antiquity.— The celebrated archi- 
tect, L. Canina, has contributed a paper on a round pedestal in the Lateran, 
with emblems of Valcan upon it.—The most attractive paper, however, is 
that of М. Welker, ов the portrait of Sophocles. M. W. has compared 
the spleodid statue in the Lateran, found at Terracina, where the poet is 
represented in a proud, пау triumphing attitude—with that of the Mosaic 
pavement lately found at Köln.—Two double entaglios of Sophocles and 
Euripides, from the collection of M. Torlonia at Rome, were exhibited. 
The configuration of the two heads is very characteristic.—Sophocies hand- 
somer, quieter, of great regularity and harmony of form of head, approach- 
ing the ideal ascribed by the ancients to Jupiter; while that of Euripides 
is more shrewd, active, and bustling. 

The great picture of Garofolo, at Rome, representiog the descent from 
the cross, a huge canvas, comprising seven figures of life-size, has been 
hitherto in a very precarious condition, on accouut of the wood, on which 
it was stretched, having become rotten, if not decomposed. M. Radice, 
its present owner, knowing the great artistic value ot this historical pic- 
ture, engaged the famous restorer, M. Banosi, to transfer the canvas to 
avother substratum. This has been done so successfully, that М. Over- 
beck has expressed his perfect colacidence and approbation. 

Raiboay from Naples to the Roman Frontier.—The Neapolitan govern- 
ment have granted to М. Falcon de Cimier the concession to construct a 
railway from either Capua, Ceprano, ог Foadi, direct to the Roman fron- 
tiers; bet under this condition that the newly discovered system of 
Jouffroy be tried on the line. T system, which is said to afford greater 
security to travellers, and a saving юѓ expense, will first be tried on a space 
of two miles; a commission is Ш} to decide whether it be advisable to 
employ it on the entire line. 

Railways and Coal Mines in Bokemia.—Aastria boasts of having con- 
strected the first railway on the continent of Europe, namely, the Budweis 
asd Lioz line, commenced in 1825, although merely worked by horse 
power. Another from Prague to the coal mines of Lahna, a length of 
30,240 cubits, was begun іп 1896. It was at first intended that this line 
shoald extend to Pilsea, and thus form a junction with the Bavarian 
States’ lines. The Lahna coal mines now supply fifteen manafactories 
with 15,000 tons of coal monthly ; bat as this coal yields a superior kind 
of coke, which could be advantageously used оп the Great North Line 
(whose engines have hitherto burnt wood), these new branch lines will be 
of great commercial value to the whole country. 

The Erection of the Terminus of the Paris and Lyons Railway, at the 
former city, excites much controversy among our French contemporaries. 
The right bank of the Seine was originally fixed upon, bat the subsequent 
underband doings of certain land proprietors, who desired it near the 
Boulevard Mazas, seems to have balanced the decision іо their favour. 
Now, the Place de la Bastille seems likely to suit all requirements. 
interests of the whole liue, and the immense capital which bas to fow 
through it, demands that the terminus should be as near as possible to the 
centre ef de commercial and banking activity of Paris. 


The New Opera House at Vienna.—The present building near che Kärt- 
nerthor, is one of those insignificant edifices erected ander the late 
Emperor. This having become too palpable, the plan for а new one has 
been devised. The two gates of Carinthia will be pulled down, and re- 
placed by опе in а monumental style; the ramparts on this side of the 
city demolished, and the limits of the city extended; by which alterations, 
sufficient space for a splendid new Opera House will be gained. As the 
lease of the present theatre, however, does not expire for two years, the 
operations will not commence until that time. 
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Irrigation of Algeria.—The French Minister of woods and public works 
has nominated a commission, chosen from among the general staff of sur- 
veyors of roads and bridges, to examine the plans and projects sent to 
Paris from Africa, for the barrage of the rivers of Africa. These plans 
bave been made on the spot, by another commission, which is surveying 
Algeria for that purpose. The first plaas of irrigation will be executed 
on the waters of the plain of Mitidja. 

The Guildhall, Louvain, Beigium.—By a carious accident, the name of 
the builder (hitherto unknown) of this splendid structure has been dis- 
covered, by one of the keepers of the archives at the Guildhall. His name 
was Matheeus de Layens, master mason of the city of Louvain. While 
occupied on this task, for thirty years, he received foar sols (half-peuce) 
рег day in summer, and three sols in winter; and when this immortal work 
was complotod, the municipality gave him a recompense of five Peters and 
ten so 


City Embellishments in Austric.—The imperial building court council- 
lor, М. Springer, has undertaken the rebuilding of the facade of the 
Altstadt goildhall, at Prague, which will be adorned by six bronze statues 
of Bohemian monarchs, sculptured by M. Marx. The corporation have 
voted a sum of 80,000 florins (equivalent to £20,000 Eaglisb) for that pur- 
pose. 

Restoration of the Ulm Minster.—Amongst the most important monuğ 
ments which the grandeous art-taste and generous piety of a great age 
has left to its not always grateful successora, the Ulm Minster occupies a 
considerable place. It covers an area of 58,600 square feet, and is not 
surpassed by any medizval cathedral, Cölu and Speyer excepted. Its 
naves, complete as they are, are of gigantic proportions, the principal one 
being 141 feet in height, and the four lateral ones 70% feet ; the choir 90 
feet. The spire, had it been completed according to the plans of the ori- 

inal architect, Mathew ВоМілдег, would have overlooked even that of 

біп, as it was planned at a height of 475 feet (Rhenish), while the latter 
was to be 474 feet. The spires of Freyburg, St. Stephen at Vienna, and 
even Strasburg, are all of a lesser height. Thus, what is related by tra- 
dition may well be trae—namely, that the Ulm burghers, at whose expense 
this edifice was raised, said then, that they wanted to erect a case for the 
Strasburg Miuster. This gigantic buildiug was begun in 1377, the names 
of the architects being Heinrich and Michel (most probably only their 
Christian names). When Mathias Boblinger took charge of it, from 1480 
to about 1490, the building had proceeded as far as the platform. A 
subsidence of this stupendous mass was subsequently apprehended, and 
Boblinger was compelled to fly from Ulm; Bunkhard and Engelberger de 
Hornberg beiog then appointed architects, They underran the spire with 
such tremendous walls, that professional men say any Acight can be raised 
thereon. The building was not subsequently led with, if we except 
those graceful columns erected by Lienhart Aeltlin (1502-1507), by which 
the lateral naves are divided. Want of funds—and still more, the ap- 
proach of the Reformation, prevented every further endeavour to complete 
it, Thus it remained until 1844, when the tendency to restore the medise- 
val monuments of Germany—already manifested in that of the dome of 
Céin—reacked also the inhabitants of Ulm. The completion of the spire 
is certainly, up to the present time, a subject of mere wish and desire; 
bot that of the centrai nave (only inferior to that of Cöln by 20 feet) is 
more easily to be achieved, The projected lateral pillars, which support 
the central nave and the still anfinished turrets, are yet wanting. The 
completion of the two easterly turrets would at once impart to the whole a 
more perfect appearance. If all this be done—as it has already been 
beguo—then the hage spire conld be attempted, the expense of which, 
albeit large, would be only one-third of the cost of the completion of the 
dome of Cola, calculated at five millions of dollars (at four shillings). The 
works are under the sole direction of the city architect, M. Thran, whose 
energy is generally praised and appreciated. 

Great New’s Hall at Berlin.—M. G. Julius has just completed the erec- 
tion of the above establishment, іп which the periodicals of all nations and 
countries, and of every branch of human knowledge and on every subject, 
аге to be met with. Situated in the very centre of the town, its success is 
almost sure. [А similar place does net exist іп London.] 

Raffaelle an Architectural Author.—If some persons are astonished to 
hear that Raffaelle, whom they supposed hitherto the painter of Cartoons 
and Madonnas, was also the completor of St. Peter’s dome, at Rome, they 
will be still more surprised to understand that he was also an author, and 
this on a professional subject. His“ Report to Leo X. on the preservation 
of the antiquities of Rome,” is a jewel of delicate yet deep thought; but 
it is the only thing which the divine painter ever put to paper, his mind 
manifesting itself in a different sphere. 

The Boldest Enterprise of the Age is, certainly, the draining of the 
Zuider-Zee in Holland, the expense of which is calculated at 61 millions 
of florins (10 millions sterling). The plan is ready, and embraces a gi- 
gantic dyke to protect the new land against the force of the Baltic Sea—a 
maritime canal, accessible at all times of the tide, to connect the sea witb 
No plan, except to form a railway over one of the passes of 
the St. Gothard, can be compared with the above. 

Acoustics of Theatres and other Public Auditory Buildings.—It has been 
tried in some of the recent constructions of theatres in France, to provide 
spaces in the body of the walls and pilasters, for increasing the acoustic 
character of the building. The rationale of this scheme is quite correct— 
it agrees with the theory of sound, lately brought before the French Insti- 
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tote, that it is noi a vibration of air, but a substance—a material body, 
like electricity, maguetism, beat, Кс. It is obvious that walls, aod other 
solid work, cannot and will not propagate the rays of sound dynamically, 
as well and accurately as air does, which is its appropriate menstruum 
and vehicle. Of what shape these spaces are to be, and where they are 
to be placed—both according to the shape and size of the building—is a 
subject open to the investigation of arcbitects. It is curious, indeed, to 
know that Aristotle says (Problem 11. вес. 11) that the ancients placed 
empty vases or pots iu the walls of theatres, forums, &c., for increasing 
the vibration and power of sound. 


Fall of a Building on the French Northern Line.—On Friday, the 20th 
Nov., the large wooden building at Lille, іп which the company gave the 
grand banquet to the French princes and the company invited to the 
inauguration of the line, and which was recently being prepared for а 
waiting-room for passengers, fell with a frightfal crash. Not one of the 
supporting timbers resisted. The excavation of the earth around the sup- 
ports was the cause of the accident. 

Belgium.—The Luxembourg company contemplate building eight streets 
in the London style next spring around the station to he erected in the 
Quartier Leopold, Brussels, for the occupation of opulent English families 
It is well known that the English establishing their residences at Brnasels 
have always chosen the upper part of the city for the henefit of the air of 
the park and neighbourhoood. 

Tunnelling the Alps —The Moniteur Belge аппоппсев tbat experiments 
have been made in order to teat the efficacy of a machine jnst invented for 
the purpose of effecting a new and speedy method of boring tunnels. It 
is proposed to apply this machine to the construction of the great tunnel 
abont 10 be commenced in connection with one of the Italian lines. The 
machine was placed in front of the weh, and effected a bore to the depth of 
183 centimeteres (7 inches) in thirty-five minutes. At this rate, the new 
invention will complete upwards of 5 metres (16ft. біп.) of bore per day, 
and the proposed tunnel through Mount Cenis will be finished in the space 
of three years. The experiments have been repeated twice before several 
of the first engineers of France, and with the most complete success. 


NOTES OF THE MONTH. 


Electrical Telegraph —At the Paris Academy of Sciences, М. Brégue 
exhibited a new electro-magnetic battery, intended for the line of electrica 
telegraph of the Paris and St. Germain railroad. А prepared magnet of 
steel is fixed perpendicularly upon a strong board, Above and very near 
the poles a rectangular plate of soft iron is fixed apon an axis, which bears 
а pinion commanded by a large copper wheel. Upon the plane are en- 
gra ved the letters of the alphabet, and opposite each letter there is a hole. 
The axis of the wheel has a handle, to which is fixed a steel poiut, capa- 
ble of entering the holes of the wheel. The handle has a binge, in order 
that it may be raised or lowered, and is frec at the centre of the wheel, so 
that when the point is out of a hole the handle may turn in either sense to 
find the letter and transmit it. Very near the edge of the wheel is a lever, 
the small arm of which is above its centre of motion, with a larger one 
under, which serves to work a second lever; they are combined jn such a 
way tbat a slight motion of the small arm of the first may describe an arch 
to the extremity of the large arm of the second. Tbe upper arm of the 
first lever serves as the point of arrest of the handle, at the same time that 
the large arm of the otber stops the movement of rotation. The apparatus 
is so contrived as to engage and disengage itself in the finding and trans- 
mission of the letters, without any effort on the part of the person working 
the battery. 


Steamers fer the Ganges.—On the 21st Nov. a number of scientific gen- 
tlemen connected witb India and steam navigation, met at the iron steam 
ship works of Messrs. H., O., and A. Robinson, Mill Wall, Poplar, to in- 
spect a large iron steamer, intended for the navigation of the river Ganges, 
between Mirzapore and Calcutta, and named (by the spirited Company 
who ordered her) ће“ Mirzapore.” She із the third of a line of steamers 
for the Ganges designed and constructed by the same firm, and is the 
largest river steamer ever built, with one or two exceptions in America, 
her length being 250 feet and her breadth inside the paddles 88 feet. The 
vessel із an admirable combinatioa of strength and lightness, and embraces 
some novelties іп iron ship-building to attain this desideratum іп the 
navigation of shallow rapid rivers. The engines are of the collective 
power of 250 horses; are horizontal and perfectly unconnected ; their 
valves are on the equilibrinm priaciple ; are acted upon by сате, and are 
well geared for the easy manipulation of the engines. The first of these 
steamers, named the “ Patna,” bas proved to be admirably adapted to the 
navigation and traffic of the Ganges, and the company have in consequence 
given orders for the immediate preparation of additional steamers. 


Restoration of Llandaff Cathedral.—The Dean has just issued a state- 
ment of the progress of this work. The eastern chapel has been completely 
restored ; the windows and open parapet work at the east end of the south 
aisle are in progress. Active operations have been commenced in the 
choir, and a noble arch of Bishop Urban’s work, with elaborate mouldings, 
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has been opened. Beneath this a beautiful screen of Bishop Marshall's, 
A.D. 1048, bas been exposed ; as also a beautiful recessed mooument in 
he south-east wall of the choir. 

All Saints, St. John’s- Wood.—Two stained glass windows have been 
presented by Mr. Fairs. 

Holyhead Harbour.—The Admiralty have given notice of their intention 
to deepen and dredge this harbour, and to construct retaining walls and 
wooden jetties. 

South Staffordshire Mines.—A weekly paper says— We have been 
informed, on the best authority, that the Government have appointed an 
experienced engineer, thoroaghly versed in the system of mining, who will 
immediately proceed to visit the iron and coal mines іп South Stafford- 
shire.” 

Cleopatra’s Needle has, it is stated, been offered by the Bey of Tanis to 
Louis Philippe and accepted, and is to be placed in the Carousel at Paris. 


New Act on Steam Narigation.—On the Ist January an important Act 
“ For the regulation of Steam Navigation, and for requiring sea going 
vessels to carry boats,” comes into operation. Every vessel of upwards of 
100 tons is to be provided with huse for extinguishing fire. Every steam- 
vessel passing another steam vessel is to pass as far as may be safe on the 
port-side. No compensation is to be recovered for injury by vessels not 
exhibiting lights at night. In rivers steam vessels are to pass as near as 
practicable to that side of the mid channel which lies on the vessel’s star- 
board. Owners are to transmit to the Board of Trade twice a year certi- 
ficates of the efficiency of the engines, and аге to report the supposed loss 
of any vessel, &c. 

At Latheney Abbey, Gloucestershire, five ancient Norman pillars bave 
been dug up. 

Long Acre Improvements --АТ the houses belonging to (ће Mercer's Com- 
pany, in Long Acre, opposite the end of Bow-sireet, have been demolished, 
and а direct communication is thus established with Waterloo · bridge. 
Тһе new street at the end of St. Martin’s-lane із rapidly progressing; it 
is опе of the widest thoronghfarea in London, its breadth being 110 feet. 


The Fortifications at Sheerness.—Dec. 21.—These works continue to 
progress rapidly. The large und formidable battery opposite the dockyard 
gate, facing seaward, is now complete, with the exception of the curtain or 
parapet wall, which will shortly be proceeded witb, after which the beds 
for the traversing platforms of from 40 to 50 guns will be laid down. The 
musketry walls connecting this battery, on the one hand to the fortifications 
at Gurrisou Point, and on the other to the land defences, are also complete, 
and present а fine appearance, being excellent specimens of substantial 
workmanship. These land defences, which extend continuously from the 
Thames to the Medway, interrupted only by the drawbridge to Mile Town, 
are now іп course of being repaired and heightened, by the mud procured 
in the deepening of the moat wbicb protects them. The excavations for 
the moat which su: rounds the new battery, and which have been continued 
northward, as far as the second angle of the old works at Garrison Point, 
and southward into the moat: surrounding the land defences, are nearly 
completed, aud workmen аге now engaged in several parts banking it ор 
with rubble stone. The greatest number of men are, however, engaged іп 
the construction of a ravelin, capable of containing $,000 men, on the Mile 
Town side of the drawbridge. The moat is to be conducted round the 
ravelin, und а second drawbridge thrown over it. The repairs and altera- 
tions of the old works at Garrison Point are completed. The magazines 
are iu course of being filled. New barracks, capable of containing 1,000 
men, аге to be immediately erected, and three Martello towers оп the Isle 
of Grain shore, should the foundation prove satisfactory. А party of Sap- 
pers and Miners are at present engaged there making the necessary 
borings and examinations. 

Analysis of а Peruvian АШоу, by Mr. Henry How.—This was a small 
plate of a yellow metal, which was taken from a band of similar plates 
surrounding а buman shull: it consisted of— 


Sliver .. .. .. .. oe .. .. 5482 
Copper .. .. .. .. .. -. 590 
99°56 


It is a question whether the metal is an artificial alloy or the crude product 
of а metallurgic process. The author was inclined to the latter opinion. 
Chemical Society. 

King’s Well, Bath. Analysis of the Water, by Messrs. Merox and 
Gattoway.—The whole method of analysis porsoed in this investigation 
is given іп detail in a paper te the Chemical Society, and the authors sum 
up with the following results in the imperial gallon : 


Carbonate of lime -. .. . РА oe 8820 
Carbonate of magnes'’a .. .. .. .. .. 0:329 
Carbonate of iron .. 4. .. .. 8 1-064 
Sulphate of lime А * .. .. 80052 
Sulphate of votash .. * .. .. .. 4641 
Sulphate of soda .. “4 5% 85 = 19-229 
Chioride of sodium .. es .. oe t 12642 
Chloride cf magnesium .. ae .. 822 . 14581 
Sill z 2982 


ica .. .. .. .. oo 
With traces of lodine aad oxide of manganese 


14:30 
Its specific gravity is 1:00%6п d its temperature 115°, the atmospheric 
being 68° at the (іше. 
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The Largest Merchant Vessel in the Worta.—This magnificent ship arrived 
in the Mersey last month оп her first trip across the Atlantic. She ів in- 
tended to take her station as one of the packet-sbips between that port and 
New York. She із 188 feet long between perpendiculars, 196 feet from 
the stem to the taffrail, 42 feet extreme breadth of beam, 28 feet deep, and 
is 1,818 15-95ths tons, carpenter’s measurement, or 1,511 $1-95ths, Go- 
vernment measurement. It is estimated that she will stow 5,000 bales of 
cotton, ог 3,000 tons of measurement goods. She bas three decks, the 
same asa frigate, the upper ove being as substantial, in proportion, as 
either of the uthers.—Linerpool Mercury. 

Dublin.—The success of the School of Engineering, established by the 
University in 1842. bas exceeded the expectations of its founders. Seventy 
stodents at present are altending its classes. Тһе conrse of instruction 
lasts for three years. At the end of each year the students pass an ex- 
amination previous to their being admitted iuto a higher class, and a final 
examination for the University diploma ; the whole is under the control of 
Sir Jobn Macneill, L.L.D., Professor of Engineering in the University. 

Drainage of the Zuyderzee.—The works in operation for draining the Lake 
of Haarlem, seemed to have stimulated the ingenuity of the projectors of a 
stil more gigantic undertaking—the drainage of the Zuyderzee, which ас. 
cording to a plan published at the Hague, is proposed to be effected hy the 
construction of ап immense dike, cutting off the communication with the 
North Ses, and by forming a canal between Amsterdam and the coast, into 
which are to be diverted tbe rivers which at present empty themselves into 
the Zuyderzee. 

Demolition of Trinity Church, Edinburgh.—The North British Railway 
Company have projected tbe destruction of this ancient building, erected in 
1462 by Mary of Gueldres, wife of James II. of Scotland, and containing 
ber tomb. Тһе conduct of the Commissioners of Woods and Forests іп ap- 
pealing to the magistrates for the preservation of this edifice, affords an ad- 
mirable covtrast to the cold, money-loving spirit which instigated its demoli- 
tion. 

A Gallery of Art at Calcutta has been projected. The Government offer 
to contribute 5000 rupees (£500). 

Button, the Archa@ologist.—An entertainment in honour of this veteran 
supporter of the cause of English architecture was recently given at the 
Freemasons’ Tavern. We regret tosay that he himself was prevented by 
indisposition from attending. 

Buckingham Palace.—The demolition of the colonnade in front of the 
south wing bas been commenced. 

Trinity Church, Paddington.—The foundations of this church have par- 
tially failed : the cause is stated to be as follows: The roads round the 
site of the church had been raised 16 feet above the natural level, the 
bailding was therefore supported on brickwork 16 ft. 6 in. high, that its 
baso might be on the ground line. The embankments of the surrounding 
roads having sloping sides, and the foundation of the church hating verii- 
cal sides, there was of course an intervening spice to be filled іп: the 
earth used for this purpose has pressed against the brickwork and caused 
it to yield. 

Submarine Telegraph.—The South Eastern ‘Railway Company bave ex- 
hibited their confidence in this invention by making preparations to lay 
down an electric telegraph from Folkstone to Boulogne, 

New Docks at Wisbeach, covering 13 acres, are about to be erected by 
the Eastern Counties and Great Northern Railway Companies conjointly. 

Maddington Church has been restored. The stone work has undergone 
exteosive reparation, and a new pulpit of stone has been erected. 

St. Germain L’ Aurerrois.—At this church, one of the most interesting 
Paris. a chapel painted by M. Amaury Duval, bas just been exposed to 
view. and four others by different artists at Notre Dame, de Lorrette, and 
81. Sulpice, will soon be completed. 

Holy Trinity Church, Liverpool, is nearly completed. The style is the 
Decorated, und the material red freestone, Тһе church bas a spire and 
trans- pts. The benches are fitted up with Honduras mahogany, and polye 
chrome decorations are used as borders to the windows. Mr. John May, 
of Liverpool, is the architect. 


DREDGE’S SUSPENSION BRIDGES IN INDIA. 


For the following particulars of another failure of these bridges in India, 
taken from the Calcutta Star, October 5th, 1846, we are indebted to the 
atiention of a correspondent in Calcutta, who states that the bridge at Jin- 
gurotchy was erected by military engineers, but that the iron work was 
seat to order from England. 


“Tt is with deep regret we announce a melancholy and most fatal accident 
whicb has happened at Jingurutchy, nine miles this side of Jessore. The 
bridge there, recently completed by Captain Duncan, of the Engineers, hus 
fallen. The chains gave way when the bridge was crowded with people, 
and at ihe moment three boats were passing ander it, which were sunk 
with all their crews. Our informant says the loss of life had not been 
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ascertained when а messenger was sent off to Captain D. with the report 
of the disaster; but he computes it at 100. We earnestly bope this may 
prove over the mark. We believe it was only the other day the bridge 
was examined by Major Sage and two other engineers, and favourably 
reported on.” 

The following paragraph appeared in a second edition of the same 


paper :— 

„We have since learnt from Captain Good win, of the Engineers, that this 
bridge was constructed in England by Mr. Dredge, the patentee, and that 
Captain Goodwin reported unfavourably upon it on its arrival here; and 
also the committee, who examined it after its erection, decided that the 
structure was only fit to endure the weight which would be placed on it 
by ordinary traffic. On the occasion of the sad accident in question, some 
five or six hundred persons were on the bridge for the purpose of witness- 
ing a poojah, and the accident was mainly owing to a sudden rush of tbe 
whole crowd to one side of the bridge, which onr readers may remember 
was the case in the Yarmouth catastrophe, which happened about a 
twelvemonth ago. There is no doubt but that on such an occasion there 
shonld havo been police stationed to prevent the structare from being 
overloaded.” 


THE GREAT BRITAIN STEAM SHIP. 


Mr. Brunel has addressed to the proprietors of this vessel a report 
dated December 14th, of which the following is a brief analysis: 

The ship is at present comparatively little injured. The strains and 
damage sustained are entirely local, and not communicated to the whole 
hull, as would have been the case in a wooden vessel, under similar cir- 
cumstances. All the injuries done to the Great Britain might be repaired 
if she could be got into dock. 

To this object all attention ought to be turned, as the ship would scarce 
pay the expense of breaking ор; and if she were brought into port ex- 
actly in her present condition, she would be worth from £40,000 to £60,000. 
It would require, at least, three months to complete the means of floating 
her, and in the interim it is necessary that she should be protected against 
the effects of the sea. To this end, Mr. Brunel proposes to erect—not a 
fixed breakwater, which has been already proved impracticable—bat a 
mass of fagots, used as in the protection of sea-banks in Holland. The 
strongest conviction of the eheapness and efficacy of this plan is expressed, 
though “ few persons who bave not seen the effect of a sea beating against 
fagots wili share in it.” The fagots are to be packed closely against the 
ship’s exposed side for a considerable thickness and up to the level of the 
deck. The whole is to be bound into a compact mass by rods, driven 
through the fagots vertically, and is to be attached tightly to the ship 
by iron chains. Aboot 10,000 fagots would be required. 

So much for the means of protecting the vessel—next, as to the mode of 
subsequently raising her. Mr. Brunel is of opinion that this cannot be 
well effected by flotation, There are only 10 feet of water at ordinary 
bigh tide, and she has worked herself 5 or 6 feet into the rock and sand, 
The weight to be raised is 2000 tons, and therefore if the buoyancy of 
fioating camels were resorted to, the apparatus wonld have to be of evor- 
mous magnitude, 

It is recommended that, instead of hydrostatic, mechanical power should 
be employed, and that when the ship is raised sufficiently to allow the 
repairing of her bottom, she should be rendered water-tight, and then be 
towed to Liverpool or Bristol. 


А 


MENAI TUBULAR BRIDGE. 
EXPERIMENTS AT BLACKWALL, 

We have on one or two recent occasions witnessed experiments made on 
the huge model of the proposed tubular bridges of the Chester and Holyhead 
Railway, under the able direction of Messrs. Hodgkinson and Fairbairn, when 
several other eminent engineers were present. The principal object of the 
present experiments bas been to ascertain the proper proportions of the sec- 
tional areas of the top and bottom of the tube. Great additional strength 
has bees obtained by stiffening the side plates with vertical ribs of T iron, 
attached at equal intervals throughout the whole length of the tube. 

In the ёги experiments, the sectional area of the bottom plate being 223 
square inches, of the top 24 square inches, and the sides 10 inches, a weight 


of 58 tons produced а deflection of 3:2 Inches. This weight was allowed to 
remain till the following morning, and the increase of deflection was found 
to be inconsiderable. The tube being subsequently laid on its side, in order 
to test its lateral strength, it was found that 9 tons produced 2 inches дебес- 
tion, and 12 tons, the last load laid on the tube in that position, produced 
34 inches total deflection, including that due to the weight of the beam 
itself. 

In the concluding experiments, Dec. 23, it was determined to load the 
model bridge till it was broken. The following table exhibits the deflection 
corresponding to sach load :— 


рети. Load. Deflection. 
ol a % ж. . 81,6121. .. А же .. 07біһеһен 
2 de 45 . 387% %/%ͤñnn . sè 1a) 
2 . wi . .. 88,310 .. sé .. ey 1°91 
4 И аф .. . 105,962 es .. .. 938 
5. ж <% . 17547 . ae oo . 277 
8 .. “% . 195,97 .. . ка . 2% 
2244 8% + 135.255 i 2% . 317 
8 . Same weight after remaining 9 days .. 5% 32 
9 .. .. ee . 189,567 Sie .. .. ve 8:38 
10 .. oe .. . 144,352 .. .. .. 8:48 
п oe we .. 149,684 .. 2x .. .. 3:70 
2 0 s . 151772 ne РА a 381 


With the last load, equal to 673 tons, the beam broke. 

In order to a right apprehension of the manner in which the fracture took 
place, it must be understood that the thickness of the bottom plate had 
been greatly increased near the middle point of the model by additional 
plates, which were continued fer 20 feet on each side the centre; and it was 
where the thin part, or single thickness of the bottom plate, commenced 
that fracture took place. Тһе bottom plate was torn asunder with a very 
irregular line of fracture, not contiguous to the rivets. The vertical or side 
plates also gave way, but in them the rivets (24 on each side, of -А, iron) 
were actually cut or sheared asunder, the rivet-holes being perfectly unin- 
jured. The top or cellular plate remained perfeet. 


These experiments have suggested several improvements of details in the 
bridges to be constructed over the Menai and Conway: but at present the 
modifications are not defined sufficiently to be laid before the public. The 
utmost precautions have been taken to secure the strength and stability of 
the proposed structures. The greatest credit is due to the skill and persever- 
ance displayed by Messrs. Fairbairn and Hodgkinson, and other gentlemen 
called in by Mr. Stephenson to carry en the investigation, and also to the 
jiberality with which expensive models have been provided. 


LIST OF NEW PATENTS. 
GRANTED 1N ENGLAND FROM NOVEMBER 25, 1846, ro DECEMBER 31, 1846. 


Six Months allied for Enrolment, unless otherwise expressed. 

Henry Robert Ramsbotha m, of Bradford, York, worsted-spinner, for Improvements 
10 combing wool.”—Sealed Nov. 25, 

James Bullongh, of Blackburn, Lancaster, and Adam Bullough, of the same place, for 
“certain Improvements In looms for wearlng.“ Dee. 1. 

Henry Bridges, of Croydon, Surrey, coach-bulider, for “ certain Improvemects in rail- 
way-wheels.”—Dec. 1. 

‘William Thomas, of Cheapside, city, merehant, for Improvements ln ‘machinery for 
sewing or stitching various fabries. Dec. 1. ы 

William Johnson, of Grosvenor Wharf, Millbaok, gentleman, for certain Improve- 
mente in machinery for raising or lifting and lowering weights or ponderous do des.“ 

George Ellins, of Droitwich, Worcester, salt-manufacturer, for “ certain Improvem ents 
in apparatus for manufacturing galt.“ Dee. 1, 

Richard Love, of Coleman-street, City, merchant, for “certain Improvements ір pav- 
ing streets, roads, yards, and other faces, over which carriages and beasts of burden 
have to pass.”—Dec. I. 

Jacques Francois Pinel, of Lyons, France, chemist, for Improvements in ding 
wheat and other grain.” — Dec. 1. , Bs Ы > * 

Samne! Cunliffe Lister, of Manningham, near Bradford, manufacturer, ſor Improve - 
ments іп combing wool.“ Dec. 1. 

William Mayo, of Silver-street, City, manufacturer, for “ Improvements іп the manu- 
facture of aerated liquids, and in apparatus used for such manufactures, and when pump- 
ing the liquids, and also in bottling flulds.“ Dee. 1. 

George Fergusson Wilson, of Belmont, Vauxhall, Surrey, gentleman, and John Jack- 
sou, of Southville, Wandeworth-road, for “ Improvements in the process of and ep tus 
bri N fatty and olly matters, and manufacturing candies and ailght-lights.”— 


Мааз Johnson, of Grosvenor Wharf, Millbank, Westminster, gentleman, for * cer- 
tain Improvements in propelling carriages on ralbrays. “ — Doe. 2. 

Joseph Bancroft Reade, of Stone Vicarage, Aylesbury, Buckingham, clerk, for “ certain 
Improvements in inks, and in the process by which the same are manfactured,and the ap- 
plication of some of these processes io the production et certain alia. — Dee. 3. 

Thomas Craddock, of Birmingham, engineer, for “ Improvements in steam engines aad 
bollers, and іп machinery connected therewith.”—Dec. 3. 

William H. Fox Talbot, of Lacock Abbey, Wilts, Esq., for “ Improvements in obtaln- 
ing and applying metive power.“ — Dee. 3, 

Edmund Morewood, of Thornbridge, Derby, merchant, and George of Stearn- 
dale, Derby, merchant, for Improvements in the manufacture of {ron into sheets, plates, 
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Sad cher serena ta coating Samy dad In preparing Iron few coating and other ы алд 

Eugene Basie, of Rouen, France, manufacturer, for Improvements In obtaining heat 
during the manufacture of coke, and applying such heat to various purposes.” (А com- 
munication.)}— Dec. 7. 

Jobn Dacie, of Foxley, Kennington, Surrey, gentteman, for “ an improved apparatus to 
be attached to boots and shoes, for the purpose of protecting the wearer fom splashes of 
mad in walking.“ Dec. 7. 6 

Samuel Clift, of West Bromwich, Staford, gentleman, for “ certain Improvements in 
the distillation of tar and pitch.“ Dec. 8. 

Alexander Bain, of Hanover-street, Edinburgh, electrical engineer, for “ certain Im- 
provemen:s іп transmitting end receiving electrical telegraph communications, and in 
apparatus connected therewith.”’— Dee. 13. 

Moses Poole, of the Patent ВШ Office, London, gentleman, for ‘* Improvements lu the 
construction and working of electric telegraphs, and іп apparatus connected therewith, 
partly applicable to other purposes.” (А communication.)—Dee. 14. 

James Yates, of Masborongh, in the parish of Rotherham, York, engineer, for “ Im- 

nts іп the construction of blast furnaces.” Doc. 14. 

John Keeley, junior, of Nottingham, dyer, for “ Improvements in dressing or finishing 
lace, and other fabrics.“— Dee. 14. 

William Longmald, of 81. Helen’s, Lancaster, tleman, for “ Improvements іп the 
manufacture of alkali and chlorine.” — Det. la.. ý SR 

Etijab Galloway, of Buckiogham-street, Strand, Middlesex, civil engineer, for“ Im- 
preveenents In rotatory engines, and in locomotive carriages ead raliways.”— Dec. 14. 

Joba Shaw, of Blackburn, Lancaster, for ‘‘ certain Improvements іп machinery or . ep: 
paratus for carding, drawing, slubbing, and roving cotton wool aad other fibrous 
stances.” — Dec. 14. 

James Carter, of Oldham, Lancaster, painter, for “ап Improved lubricator.” Dec. 14. 

Charles Ford, of Shelton. Stafford, engineer, for “ Improvements іп the manufacture of 
pottery or earthenware, and in the tools, instruments, or apparatus employed therein, 
part оғ parts of which improvements are applicable to other similar purposes. Dec. 14. 

Henry Bleasdale, of Chipping, Lancaster, roller-maker, and William Ryder, of Belton, 
in the same county, roller-maker, for “ certain Improvements in machinery or apparatus 
to be employed in the manufacture of rollers used in machinery for preparing and spin- 
ning cotton and other fibrous substances,”—Dec. 14. 

Joha Todd, of Glasgow, engineer, and Willtam Johnson, of Birmingham, engineer, for 
“ Improvements іп arranging the rails ов certain parts of наут pee 14. " 

Jobi. Chubb, of St. Paul's Churchyard, City, for“ Improvements іп locks and latehes 
to be used for fasteniugs.”"— Dec. 14. 

Benjamin Vickers, of Shefflald, Yorkshire, merchant, for “ un invention called the me- 
chanical chirographer, or machine for delineating letters, Agures, and other characters.“ 
(А communication.)—Dee. 14. 

Jeremiah Campion, of Somers-place, Hyde-park, Middlesex, gentleman, for “ Improve- 
menis in soldiers’ belts,and improvements to facilitate the carrying of knapaacks.”— Dec, 

Thomas Friend Dickinson, of Newcastle- Tyne, sharebroker, and John Fi 
of the same piace, gas engineer, for ‘‘ certain Improvements in gas metres.” Dee. 15. 

Merk Bingley, of Cannon- street, London, stationer, for Improvements in bookbind- 
ing, and in weaving materials used in bookbinding, applicable also to other weavings, 
and in for, and making alphabets for account and other books, and ln inkin; 

therefor and other ри aod or prepariog sprinkled, 8 
paper for bookbinders othets, applicable to the edges of books, and in graining 
or chequering Russia or other leashers.”—Dee. 15. 

Richard Turner, of Hammersmith Works, Dublin, and Bath-place, New-road, Mladle- 
вез, for “Improvemeuts in the construction of roofs of railway statieus, and roofe aad 
floors of other building. — Dec. 15. 

Walter Smart, junior, of Leather lane, Middlesex, lithographic printer, for “а new er 
improved lithographic printing press.”—Dec. 21., 

John Watson. of Glasgow, manager to Messrs. Gilmour and Kerr, power-loom cloth 
manufacturer, for “ Improvements in weaving by Jacquard looms by power.“ Dee. 21. 

Peter Borrie, of the Crescent, Minories, City, engineer, for Improvements іп the con- 
struction of piers and harbours.”—Dec. 21. 

John Jennings, of Ollerton, Chester, farmer, for ‘‘ certain Improvements іп machinery 
or apparatus for threshing.”—Dec. 21. 

Richard Boyce Osborne, of Limerick, Ireland, civil engineer, for“ certain Improve- 
ments in bridges, roofing, and flooring.” (A communicstion.)— Dec. 21. 

Louls Sylvian Gonin, of Paris, manufacturer, for “ Improvements in printing stuffs, 
paper, and other matters.“ Dee. 21. 

Moses Poole, London, gentieman, ſor means and apparatus for administering certain 
matter to the lungs for medical or surgical purposes.” (А communication.)—Dec. 21. 

Joseph Whitworth, of Manchester, engineer, for “ Improvements іп machinery for 
kaitting.”—Dee. 21. 

Augustus Applegarth, of Dartford, Kent, calico printer, for “ Improvements in ma- 
chines for printing paper and other fabrics.”— Dec. 21. 

Moses Poole, London, gentieman, for “ Improvements in steam-engines, and machinery 
for propelling machinery and fluids.” (А communieation.)— Рес. 21. 

Antoine Perpl; of Perie, advocale, for “ certain Improvements Ін machinery for 
plaiting and braiding.” (А communication.)—Dec. 21. 

John Perry, of Leicester, wool-com) manufacturer, and James Noble, of the same place, 
wool.comber, for “certain Improvements іп combing wool, and Jn preparing wool for 
combing and carding.” Dee. 21. 

Pierre Frederic Gougy, of Leicester-equare, Middlesex, gentleman, for Improvements 
in apparatus and machinery for raising, lifting, and otherwise moving heavy bodies.”— 
Dec. 21. 


TO CORRESPONDENTS. 


Sir Howard Douglas requests us to state that he will in a short time 
reply to the observations on the Strength and Stability of Hungerford 
Bridge, in our last (December) number, 

H. S.—The second letter was, we suppose, intended to prevent the раһ- 
lication of the first, which would otherwise have been inserted. Ре 
our correspondent will write again after reading the letters on the subject 
in our present number. 

Received : “ Ancient and Modern Architecture ;” “Life of Gandon ;” 
X Y Z, North Wales,—Next month. 
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COLOGNE CATHEDRAL, 


(With an Engraving, Plate V.) 

It is not a century since Christian architecture was praised for its 
barbaric magnificence. The admiration accorded to it differed in 
degree, bat was identical in nature, with that given to the grotesque 
Indian pagoda, or the fantastic extravagancies of Louis Quatorze. 
Vitruvius had reduced the proportions of temple architecture to nu- 
merical calculation, and shown how many times tbe height of a co- 
lumn should exceed its width: but as there was no book extant in 
which cathedral architecture was similarly treated, it was oondemued 
as opsystematic and ipharmonious. The plumb-line and foot-rule 
were then the critic’s stock-in-trade; with these implements the 
a noble art of criticism” was worked out with all the mechanical pre- 
eision of plane surveying. 

After a time, however, the bright thought was snggested that, 
perbaps, the mediwval architects were not the barbarians they had 
been taken to be; that, with all their caprices and apparent defiance 
of rule, there might be some method in their madness, if it could but 
be found out. It was questioned whether there might not be other 
harmonies more subtle than those which are capable of being settled 
by the multiplication-table. · And when these ‘heresies in architecture 
had once been started, they were hot forthwith silenced as visionary ; 
bat, on the contrary, spread ‘and multiplied ‘exceedingly. It is true, 


that the orthodox Academies’ and “Терайу constituted authorities”, 


had nothing to do with the promulgation: of the new doctrines, and 
that one of those Royal Societies: who have been kind. enough to. 
undertake the protection of art—namely, the Académie Royale, des 
Beaux Arts at Paris—did iu its wisdom pronounce, in June 1845, a 
strong avathema against the revival of Pointed architecture. But, 
notwithstanding the resistance of this and other very solid bodies to 
external pressure, it bas. become more or less evident. to all who ara 
concerned in the matter, that-the. opposition, whether passive. 9 
active, was quite too late and might be safely disregarded. >” 

Now, among all who love Art for its own sake, and who can, ere 
fore, appreciate its existence independently of the aid of arithmetic, 
a general conviction seems to be growing up, that the most eloquent 
defence of their doctrines has been set forth on the banks -of the 
Rhine. Universal consent appears to point to the fact that there 
stands the noblest and mightiest.of all monuments of medieval thought 
and skilL—The Слтнеовді, or Col ox, wasted by time and the 
elements, despoiled by French soldiery, despised by classic connois- 
seurs, and neglected by its own proper guardians, has come to be 
considered the most beautifal of poems which mag's hand bas ever 
written in stone. 

Bat this builded poem, thongh it excel all e in ыы, із yet 
ove of the least complete; .во to speak, only a few books of it remain, 
and those have been sadly marred by the notes and emendations of 
commentators. Accordingly, the promulgators of the new architec · 
tursi doctrines were desirous to repair the injuries which false friends 
and professed enemies had inflicted upon Cologne. But the work of 
reparation had scarcely been begun, before it was found’ out that 
another work, far more magnificent, might be attempted with every 
prospect of success—namely, that of completion. Now, in order to 
comprehend the magnitude and buldness of this project, it is requi- 
site to understand clearly the originai plan aud design of the building, 
and to what extent the intention of Фе first architects Бай been 
earrted into effect. 

The design of the building comprebended, іп the first place, two 
enormous towers at the west end, surmounted by spires; ind this part 
alone, вя it surpassed in magnitude everything similar to it in the 
world, so also would һауе been superior іп the cortlineses of its de- 
corations. For the spires were each to have attained the height of 
535 feet—a height nearly double that at Lincoln, and exceeding that 
at Salisbury by 132 feet; and the profusion and delicacy of sculpture 
wonld have ontvied Strasburgh itself. The height of the nave in- 
tarnally was to have been 150 feet, and some idea of its magnitude 
may be formed from the assertion, that it is of sufficient capacity to 
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contain the Chapel of King College, Cambridge, completely with- 
in it. The nave at Cologne was to have double aisles, including 
which, its total breadth would be the same as its internal height, 
namely 150 feet. The approximate equality of the breadth and 
height of the nave is observed in most of the English cathedrals. 

Besides the parts described, there were double transepts, and 
beyond them the stately choir delineated in our engraving, which is 
the only complete part of the building. The external height of the 
choir is 208 feet—as nearly as possible the height of the tomere of 
Westminster Abbey! 

“Тһе total length of Cologne Cathedral is vot very great compared 
with its width, being 500 feet. In this respect it is exceeded by 


three of dur own cathedrals—Winchester, Ely, and Canterbury, and 
, equalled by two otheri— Vork and Lincoln: and it is curious to ob- 


serve, that while in these edifices the length is six or seven times the 
breadth, if the great continental church the Шы is ouly three times 
and one-third the breadth. - 

Of the vast pile thus contemplated, comparatively little has been 
actually executed. The choir, as we said, is the only'somplete part. 
In each transept a portion of the east walls is erected. Of the nave 
little i is built, and there exists a great gap, which ів covered in by 
temporary walls and roofs: the northern aisles are in the most perfect 


condition, seven compartments in their roofs being’ groined over, and 


the windows being finished and filled with stdined glass; but in the 
southern alsle the. windows had only reached the springing of their 
arches, | ‘Inthe grand western facade of the cathedral there is a large 
vacant, space between the north and south towers; and of these 
towers, the southem only had reached to the height of the nave und 
choir-roofs, the northern being only just commenced. 

KE will be seen, therefore, that the work of completing this Cathe- 
dral excels in. magnitude that of erecting almost any other. And 
this consideration alone can give us an adequate notion of the bold · 
hess and enthusiasm which must have actuated the Germanic nations 
when they undertook this gigantic task: for though the mere magni- 
tude of the work may be understood from the- foregoing dimensions, 
their. var iety and intricacy сар only be ascertained from minute local 
inspection. The tracery is different in every window (the manufac- 
ture of Gothic’ windows” at `0 mnch a dozen being a somewhat 
later invention); The whole structure, as may be seen from the view 
of the choir, would tower above a forest of finials, pinnacles, and 
flying buttresses, Every part seems literally covered with the luxu- 
tiant overgrowth of delicate seulpture—rich canopies for figures of 
the saints, crockets carved into the semblance of roses with the 
minuteness of nature; every beautiful form which Flora could sug- 
gest, and every strange form which a fantastic imagination could 
create, seem here embodied in stone. Amidst flowers and foliage 
and clustering fruits, ` appear strange fabulous monsters, dragons, 
griffins, and winged unicorns. The demons and hobgoblins who, as 
every ons knows, used in olden time to play such terrible pranks 
about the mountains of the. Rhine, here live again, long after the 
printing press aud the steam engine have laid them low.—As you 
walk round the building, look up suddenly, and you will probably see 
some fantastic merry devil grinning at you from beneath a water- 
sboot or corbel; suddenly turn the angle of a buttress, and you find 
that a troop of little imps have been watching you round the corner: 
while within the gorgeous choir, solemn figures of the saints look 
down from their lofty niches, and gigantic angels seem to hover high 
up above the altar. Towards dusk, it requires strong nerves to look 
at these mysterious forms without awe, for they gaiu in apparent 
sise, and look tenfold more mysterious, in the twilight; and ро one, 
probably, would like to be locked up all night in Cologne Cathedral, 
with no other company than these saintly effigies, the sepulchral mo- 
numents, and the reliques of the Three Kings. 


ба Tha account of- tho works of Gathedral will be асчу wih additional 
ngravings : one our readers we are indebted for the original te 
4 alhaband Ania and — 
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HALL OF LIBERTY (LIBERATION), KEHLHEIM. 

It is not only by its pregnant historical and ethic character, but by 
the massivencss and sterlingness of its architectural conception, that 
this monument (called forth by the will of the King of Bavaria) de- 
serves especial attention. Tbus, Liberty Hall, with its huge brome 
memorial tablets, will infuse new ideas and thoughts in the mind of 
nations, which, however they may be imparted, we are much in need 
of, 

Kehlbeim is situated about four leagues above Donaustauf; op- 
posite which latter place the Walhalla reflects its shadows in the 
waters of the Danube. Celebrated for years past by its valuable 
limestone querries—auother consideration has induced Lewis J. to 
select it for the site of his вет creation, viz. it being the place where 
the Ludwig canal disembogues into the Danube. In the nearly right- 
angle space which the river and canal form here, the terrain ascends 
considerably, and forms, towards the Danube, an elevated steep wall 
of rocks. ‘It is on this commanding plateau that Liberty Hall is being 
erected. The main structure, a huge rotunda with а dome ceiling, 
forms а oeto-decagon (Achgeneck) of 206 feet diameter іп the greatest 
width of the hall, exclusive of the outer groined vaulted arcade that 
surrounds it; the outer hall abuts to a height of 60 feet (including a 
flat roof) against the dome structure, and round the outer vaulted 
hall extend the groived vaulted arcades, of a joint height of 22 feet, 
including the groining. The building will rise, up to the highest 
point of the lantern in the cupola, to the elevation of 175 feet. 
The height from the vaulting to the entablature із 100 feet. Beneath 
the latter extends the onter triumphal-area, consisting of double 
arch-openings, separated by two pilasters, all round the octo-decagon. 
Above the entablatare, three stepe surround the outer dome vanlting. 

The staire, from the entrance, lead up tohalf the height, straight to 
the maln building; they tben branch off, laterally, in two ascents. If, 
therefore, we step in the centre of the building, we are sur- 
rounded by a cycle of colamns, whose diameter, from the centre of 
one columm to the opposite column, through the diagonal of the ro- 
tonda, measures 100 feet. Bigbteen columns rise from the floor, on 
the radii of the octo-deeagon. They are monoliths of granite, and 
measure (inoluding bases and capitals, of white marble) 27 feet, and 
have а diameter of 4 ft. 4 in. Above these, spring circular arches 
with archivolts, aliso of white merble, and the eighteen mural surfaces 
above them are of yellow marble; on these are inscriptional tablets of 
white marble. The space above the eighteen mural surfaces is di- 
vided by double arch openings, with pilasters and semi-columas. 
Behind these, extends the inner triumphal area. Above these arch- 
openings of the іппег triumphal area, the vertical portion of the 
building extends (о a height of 84 feet above the iuner floor. The 
inner dome vaulting rises thence to a height of 80 feet up to the 
lantern, whose diameter in the clear, is 31 feet. Behind the circle of 
columns, on the ground floor, extends an arcade with groined vault- 
ings, which the architect intends to dress with dark red marble, the 
effect of which will be surprising. This arcade is surrounded by a 
eella-wall of 8 feet thickness, which latter divides the inner from the 
outer arcade. According to these measurements, the plan, elevation, 
and sections of this gigantic structure may be easily conceived. 

This huge rotunda and cupola structure is merely destined to be 
the shell of Its internal, strictly monumental, kernel. If we again 
go to the centre of the podium of the һай, under the lantern of the 
cupola (which alone will light this huge space), we shall see ourselv es 
sarrounded, at the distance of 40 feet, by а ring-formed stylobate, 
which bas no entrance, save by one opening, opposite and in a right 
line to the main entrance of the ball. On this (continuous) stylobate, 
stand, їо a circle, thirty-four colossal Victories, in pairs, close to each 
otber, before the columns, and holding each other with ове handi 
with the other, each pair grasps a bronze shield, made of the enemies’ 
eannon. On the gilded front of these shields are inscribed the names 
of the different battles, &o., and the names of the leaders will be put 
in the corresponding marble tablets on the same wall-face of the octo- 
decagon The backs of the shields. will not be gilded, for the pure 
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pose of showing the metal they sre made of. The winged Victories 
are each 10 feet high, and of white marble, and form, with the mase 
of shields which they bear, ар unterrupted and most imposing circle з 
this being only open at опе place—the main entrance. They are to 
be made after models of Master (sic) Schwanthaler. 

In conclusion, it is to be remarked, that the king of Bavaria has 
ordered that not one piece of wood is to be used in this structure, 
which will consist entirely of Kehlbeim limestone, granite, Slander’a 
marble, iron, and copper, with which latter metal the cupola and the 
entrance-hall will be roofed. The very foundation of the walls 
had to extend, at places, to the depth of 50 feet, owing to the in- 
equality of the terrain, is, in itself, a vast complex of numberless 
arches and vanlts, well worthy the attention of builders. The inge- 
nious manner in which the architect has executed the donble vaulting 
of the dome is not to be passed over in silence. The name of this 
worthy master is Sir Frederick Gaertner, P. R. A. of Arts at Munich. 

J. r. 


DISCOVERY OF TERMESSUS. 

The site of Termeseus, one of the largest and most important cities 
of Asia Minor, has long been а matter of doubt. The recent travels 
of Lieut. Spratt and Professor Forbes in Lycia, have however settled 
the dispute, and to thase enterprising travellers we are iudebted for 
a discovery of great interest in ав architectural point of view, and 
ene whioh adds to the records of ancient art a whole cisy filled with 
Roman edifices, many of them very important and in an excellent state 
of preservation. Of these, one of the principal is the ancient theatre, 
which із minately described. The nature and extent of the discove> 
ries will be seen from the following narration :— 


“Тһе valley became more and more confined. We were evidently en- 
tering an important pass; every here and there were traces of fortifica- 
tions: suddenly, in the narrowest part of the gorge, we came upon а raoge 
of perfeot and admirably built Hellenic walis, stretching across it, forti- 
fied by towers, aud passable only by the ancient and narrow way. 
The fortifications mentioned by Arrian, the pase through which the army 
of Alexander marched, seemed before us, and at every turn we expected 
to see the walls of Termessus. Our guide pointed to the summit of the 
mountain above us, and said he bad heard of ruins there. About a mile 
beyond the gateway, we reached a khan, consisting of three stone baild- 
ings, and а coffee-honse, kept by Turkish soldiers, acting as guards to the 
pass. Here we put up for the night, not a little gratified by the assurance 
given us by one of these men, that the report of rains on the neighbouring 
mountain was true. 

Early in the morning we commenced the ascent of the mountain, to seek 
for the rained city. The first part was over steep and rocky ground, but 
after a time we came upon an ancient roadway, leading towards an open- 
ing in the mountain side between two towering rocky peaks. Following 
this road, which was buried in trees, and eneumbered by underwood, ‘for 
an hour and a half, we saddenly came npon two ancient -houses, 
almost perfect, опе on either side of the way. We did not linger to irace 
ару connecting wall, but hurried anzfoasly on with sanguine expectations, 
For nearly a mile we met with no other traces of ruins; some вагоо 
were at length discovered the thicket, aad naar them, on the face 
of a great rock, were carved in large letters, the words ПЛАТОМІКОД 
ФІЛО20Ф04. 

Suddenly, after crossing a low wall, we emerged from the thicket, and 
entered an open and flat area between the two great rocks, and walled із 
by inaccessible precipices. On it ruins were profusely scattered ; nume; 
rous tombs and sarcophagi, fallen buildings of large size, and a temple, 
the ornamented doorway of which still stood, fronted by a goodly fight of 
steps. Fluted columns of large dimensions lay strewed in fragments 
upon the ground. Unwilling to delay until we had ascertained the fall 
extent of the city, after а hasty glance we proceeded to the upper end of 
the platform: Here the valley became more contracted, and a strong and 
perfect wall was thrown across it. Within tbis, rains of nobler style aad 
more perſeet preservation appeared, especially a palatial building of great 
extest, having onmerous doors and windows, ард almost perfect to the 
roof; like the others, it was constracted of rectangular blocks of lime- 
stone, without intervening cement; before us, on what appeared to be the 
mountain top, a third wall appeared, to which we ей, expecting te 
find the acropolis. Hitherto we һай met with во mention of the city із 
апу of the inscriptions, but, on ascendiog to the last-mentioned wall, we 
came upon ап inscribed pedestal, which assured us we were іп Termesaus, 
а name shouted out by the finders with no small delight, and echoed by 
the old rocks, as if із confirmation. It must Бете been new to them after 
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having rested so long пперокеп. On reaching the third wall, oor surprise 
was great at findiag that hi о we been wandering as it were only 


ia the vestibule of the city, and that Termeseus itself wes yet to come, 
built on the mountain top, even as Arrian has recorded, It stood on а 
tform, surrounded by a natural wall of crags, three to four hundred 

t high, except on the east, where it terminated in a tremendous pre- 
сірісе, diving into a deep gorge, opening into the Pamphylian plain. 

crossing the third wall, our attention was first attracted by an 
avenue, bordered оп each side by а close row of pedestals, terminated at 
each end by public buildings, apparently temples. These pedestals were 
almost sH inscribed, and the inscriptions in good tion. One of 
bem was of peculiar interest, confirming this site as Termessus Major, 

Farrow МЕІ3ОМОМ NOMI. 

Above the avenno to the west, appears to have been the habitable por- 
tion of the city,—the buildings there, which аге all fallen, having the 
aspect of the remains of dwelling-bouses. То the south and east the 
groand is covered by public edifices, many in tolerable preservation, others 
prostrate,—all of substantial architeeture. In the centre is an open 
levelled space, which, from an авонро proved to be the Agora. In 
the midst of it stands an isolated rock, about fifteen feet high, surmounted 
by a plain sarcophagus, below which, at the head of a flight of steps, 
hewn ont of a rock, is а recess with a seat (а Bemaf). There are also 
niches for votive tablets. The area of the Agora is undermined by exten- 
sive cisterns, the roofs of which are supported by massive pillars aad 
arches. This area seems, during tho Middle Ages, to have been inclosed 
by the walls aad cells of a monastery, ose of the very few remains of 
Christian origin at this site. Termessus was the seat of an episcopal see. 
Around the Agora аге the most important public buildings ; the most per- 
fect of these is a great square erection with highly finished walls, огра- 
mented with Doric pilasters, and having only two windows, placed high 
ар. A smaller and similar building stands behind the larger, the most 
prominent object among the ruins, and by its side a second, іп front of 
which are two pedestals, bearing inscriptions, one in honour of Plato, who 
appears to have been held in high esteem by the Termessians, and the 
other dedicated to the Muses, of whom this was probably the temple. 
By the side of the Agora, and on the left of the great square building, are 
the fallen remains of a Doric temple, apparently (from aa inscription) de- 
dicated to the sun. Some of the blocks are of Parian marble, and are 

nts of sculptared (гіевев. A search and excavation among them 
would most probably lead to the discovery of many works of art.” 


ANCIENT SYRACUSE. 


Paper read by 3. Акокы., Esq., at the Royal Institute of British Areli- 
tete, Jan. 11, 1847. 

The ancient Syracuse occupied the first rank of all the cities of 
Sicily, or Magna Grecia, in 2 of extent and political importance; 
and there are few remains of ancient cities, even in Greece herself, 
which are more interesting to the scholar or the antiquary. 

I visited the ruins and the modern city in company with some 
fellow- students in the summer of 1822. The classical interest of 
the spot, the beauty of fhe situation, and the splendour of the climate 
(noted by Cicero for its sunshine in every day of the year) were such, 
that not even a week’s painful imprisonment in the quarantine, on a 
sabsequent occasion, could diminish my feelings of admiration for 
this renowned spot. 

The present paper being principally devoted to the architectural 
deseription of the ancient city, I will not occupy the time of the 
meeting with a long account of its history: it will be sufficient for 
our purpose merely to refer to the tradition of its having received 
zu inhabitants, in very early ages of the world, from Egypt and Phos- 
mieia; that they were driven out by the Siculi, who, in their turn, 
were replaced by a colony from Corinth, led by Archias, one of the 
Heraclide, in the second year of the eleventh Olympiad, or about 
792 years before the Christian era. The city was named by them 
Ortygia, or the island of quails (the same name was originally given 
to istand of Delos). 

We have the united testimony of ancient historians and poets to 
the effect, that the city rapidly focreased until it arrived at so great 
әп extent, and to such. a degree of splendour, that Thucydides (long 
before it reached its summit of prosperity under Dionysius) acknow- 
ledged it to be equal iu size to Athens; and Cicero mentions it, in 
one of hie orations, as the largest and most magnificent city in 
Greeoce.* 

- Tbe city was under different governments antil freed from the ty- 
ғаппу of Thrasybulus, 446 B.C.; and sixty-one years afterwards it was 
usnrped by the Dionysii, who were expelled by Timoleon, 343 в.с, 
The celebrated part it took in the wars with Carthage, its memorable 


© Urbem Syracusas maximam esse Отасалыз urbium pulcherrimamqus omniusa мере 
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conficts with the Athenians, and its sad and mighty fall, after endur- 
ing a three A siege by the Roman conqueror, Marcellus, аге 
events so well known to every scholar, as to require no further alla» 
sion to on my part at this meeting. 

In after years, the Saracens completed the ruin the Romans com- 
menced ; and д.р. 827 Syracuse resigned to her rival, Palermo, the 
proud title of Capital of Sicily. From that time the ену bas dwin- 

led into comparative insigni 6. Her popolation at the present 
time does not exeeed 12,090; and that commerce which once filled 
its glorious harboors with the ships of Rhodes, Alexandria, and Car- 
thage, is now confined to a few speronaras engaged in a miserable 
coasting trade. 

Syracuse is said to have derived its name originaly from the 
neighbouring Marsh Syraco (now called N Pantano}, and situate on 
the right benk of the Аваров : it was afterwards called Tetrapelis, a 
city formed of four distinct quarters, and these were named Oriygia, 
Acradtna, Tycha, and Neapolis. 

According to Strabo, the circait of the авсіеві walls was 80 stadia, 
or 223 miles, including the suburb of Epipole, which wes to the west 
ward of араць = Terre т le on N the extremity 
of Epipole was an almost imp е fortress, Earyale, mew 
tional Livy, and other historians, нді 

The great port of Syracuse—one of the finest in the Mediterra- 
nean—is about five miles in circumference. Ав you ешег from the 
ocean, to the left hand із the rock Plemmyriam, distant from the 
opposite shore of Ortygia about half a mile. It was across this em 
trance to the port that the Syracusaus, by advice of Hermocrates, 
threw a strong chain, and thus blockaded the Athenian fleet. 

In modern times, the great port of Syracuse has its name convected 
with a glorious event; for it was here that Nelson revictualled his 
fleet previous to the battle of the Nile. The lesser port is on the 
other side of the island Ortygia s it was called Portus Marmorecs, 
according to some authorities, from the bottom having originally been 
paved with marble; but perhaps with more probabilh from the 
costly buildings which lived Нв shores. І 

I will now endeavour briefly to describe (ће four quarters of the 
city, commencing with the most ancient one. Ortygia was formerly 
considered the most important part, in consequence of its command 
ing the entrance to both the ports. The tyrants established their 
residences іп this division, and added, from time to time, to the forti- 
fications. The Romans also, when masters of Syracuse, regarded the 
situation of Ortygia in the same important light, and prohibited any 
native citizen from residing in that portion of the city. 

The Temple of Minerva was the most sacred and {rm portant build- 
ing in Ortygia : it now forms the cathedral, or duomo, to the modern 
city, to which purpose it was converted during the 12th century, 
when the Goddess of Wisdom was obliged to resign her shrine to 
“Our Lady of the Columns; for such was the change in the dedica> 
tion of this edifice. 

The temple was of the Doric order, peripteral and hexastyle, with 
fourteen columns on the sides. The lower diameter is about six feet 
seven inches, and the height twenty-eight feet ten inches. The cha- 
racter of the order resembles the Agrigentine examples.“ Twenty- 
one columns of the Peristyles, with portions of the entablature, are 
still standing; but, unfortunately, they are built up in the outer walts 
of the duomo. The two columns of the Posticum also remain. Tbe 
columns, unfortunately, bave been disfigured with modern plaster and 
additional mouldings; and it is much to be regretted that these, by 
some oversight, have found their way into an important work on 
Magna Grecia, and are there shown as part of the ancient work. М 
was only after much entreaty and persuasion, and offering ample se- 
curity, in case of injury, that the church authorities (who, unfortn» 
nately, in Sicily, are not so devoted to archeological pursuits as the 
clergy in this country) gave us permission to raise a scaffold, and clear 
away these unseemly encumbrances. 3 

Cicero has given us an excellent description of the gorgeous mag: 
пібсерсе of this temple, which, 300 the piety of Srarcellus, was 
stripped of every thing but the roof walls by the rapacious Ves- 
res. “Its doors,” says the Roman orator, were the theme of uni- 
versal eulogy, exhibiting the labours of Hercules, curiously wrought 
in ivory, the angles of each pepante anel being adorned with golden 
bosses of exquisite workmanship, while a Medusa’s bead, formed of 
the same rich material, shone above the portal, surrounded with it 
bristling snakes.” We learn also from Atheneus, that u the еж 
terior summit of the roof was elevated an enormous shield, conse- 
crated to Minerva, and visible to a great distance by the reflection of 
the solar rays. A custom prevailed among the Syracusan sailors, to 
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secure a safe return from their voyage, of carrying from an altar near 
the Temple of Juno some ashes in a chalice, which, with flowers, 
honey, frankincense, and other aromatics, they cast into the sea as 
soon as they were about to lose sight of this shield. The interior of 
the walls of this temple were covered with paintings, amongst which 
was an equestrian combat of King Agathocles, one of the most es- 
teemed works of Syracusan әгі; this, with twenty-seven other ad- 
mirable pictures, did the unscrupnlous Verres carry away. Accordi 
to tradition, Archimedes drew ап equinoctial line in this temple, 
Mirabelia says that in 1582 the commissioners appointed by Pope 
Gregary for the correction of the calendar came to Syracuse for the 
purpose of examining it. This building has suffered mach from 
earthquakes, but I strongly auspect the hand of man has been the 
great destroyer: the modern façade of the Borromini school forms a 
mixture with the rigid Doric of the ancient peristyle. 

Of the Temple of Diana, two Doric columns with a small portion 
of entablature alune remain. To judge of the effect of them is no 
very easy matter, for the columns are unfortunately encased by the 
walls of a modern dwelling, and the capitals are absolutely inclosed 
in а wretched closet. Notwithstanding this sad modern degradation 
of the great Diana's fane, these scanty remains possess considerable 
degree of interest, as belonging to the most ancient temple of Orty- 

a; aud it is a curious circumstance, that the style of the columns, 
with the bold swelling capital, strongly resembles the order at Co- 
гіш, the mother city. Тһе Selinus and Pestum examples have also 
а great resemblance to it. The interoolumniation must have been 
very small, there being only 1 ft. бі in. between the abaci of the two 
capitals. I am happy to state, that since my visit to Syracuse, the 
Duke of Serradifalco (a nobleman so well known to us all for bis suc- 
cessful architectural researches in his native country, and for his con- 
tributions to the library of the Institute), has discovered the lower 

ortions of these columns. Near this temple stood the celebrated 

ths of Daphne, so named from a laurel grove sacred to Diana: the 
spot is now called Bagnara, and many remains have been discovered 
near it. 

The celebrated fountain of Arethusa next clalms our attention. 
This classic spot, sacred to the nymph to whom divine honours were 
offered, and upon whose shrine even Hercules sacrificed, still pours 
forth its abundant supply of fresh water as of old, bnt alas how dif- 
ferent its present state! It is now the public washing place of the 
town; and when I saw it, a number of Hungarian soldiers were 
lounging about it, enjoying their merschaums, unconscious of the fame 
of the spot, or of the gibes and wit that the Syracusan laundresses 
were indulging in at their expense. 

According to Diodorus, the celebrated building, the palace of sixty 
couches, which in magnitude and spiendour was so superior to the 
temples, that the gods, from jealousy, are said to have destroyed it 
by thunder, was situate іп Ortygia. This, together with the palace 
and gardens of Dionysius, the citadel surrendered by Dionysius to 
Timoleon, the Palace of Hiero, afterwards the residence of the Ro- 
man prætor and proconsuls, and the workshops of the inſamous 
Verres, have all disappeared, and their sites are now occupied with 
modern fortifications, and narrow streets of miserable dwellings. 

I now proceed to the adjoining Ж кезі of the city, called Acradina, 
described by Cicero “as the second city, containing a spacious forum, 
a beautiful portico, and an ornamental prytaneum, or public hall, from 
which Verres stole the inimitable statue of Sappho, the great work 
of Silanion.“ Of these buildings there are now no existing remains. 
It is, however, probable that the Church of San Giovanni occupies 
the site of an ancient temple; and Mr. Hughes, in his admirable and 
elaborate description of the city, supposes it to have been the Temple 
of Jupiter, in which Hiero suspended the Gallic and Illyrian spoils 
prevented by him to the Roman senate; and from a passage in which 
Cicero upbraids Verres for allowing a para corsair to sail into 
the port, and penetrate up to the very iorum, we may infer that the 
forum was placed near the Isthmus. 

In this quarter of Acradina are several of those Latomiæ, or stone 
quarries, which аге so numerous in Syracuse. The most remarkable 
опе is perhaps the one attached to the Capuchin convent, and now 
converted into a garden, forming one of the most beautiful and retired 
spots that possibly could be selected for devotional study. 

There are also various zuhterraneous remains іп this quarter, with 
vaults constructed of earthern pots, and the ruins of a bath excavated 
by Landolina, in 1804, in which was found the beautiful Torso of 
Veiis now forming the most valuable specimen of ancient sculpture 
to be found in the museum of the modern city. 

The celebrated catacombs are in the quarter Acradina, and whether 
they are the works of the Syracusans previous to the Roman con- 
quest by Marcellus, or subsequent to that period, is still a matter of 
Conjecture. Mr. Hughes is inclined to attribute them to the Romans. 
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At all events they are prodigious works. Denon describes them as a 
perfect subterranean city. The principal street ог avenue in the 
catacombs is about eighteen feet wide and ten high, with numerous 
recesses and chambers on either side, with separate receptacles for 
the bodies, in one of whieh I counted no less than fifteen divisions. 
Swinburn relates that he saw a gold coin of the time of Icetas just 
taken out of the jaws of а body found іп a tomb here; this must have 
been the Naulon, or Charon’s fare. 

Along the main street, at intervening distances, are transverse 
streets, forming at their intersections square and circular apartments, 
which are generally vaulted, and in some of them are conical aper- 
tures for light and air. Around these chambers are numerous re- 
cesses, symmetrically formed. In some parts the walls are covered 
with fine stucco, there are the remains of painting, with mono- 
grams and symbolical devices, the works probably of the early Chris- 
tians. Ап old Capuchin monk acted as our cicerone in going through 
the catacombs, and the effect of his slow and solemn step, and the 
glare of the torches through this city of the dead, will not be readily 
effaced from my memory. 

Of the walls of Acradina there are still remaining considerabla 
vestiges, and the rock itself is in some places formed into battle- 
ments. 

Not far from a gap in the rock, called Scala Græca, where the quare 
ter of Acradina termivated, and that of Тусһа commenced, may be 
traced one of the principal gates of ancient Syracuse, and which, like 
some of the other gateways, was admirably contrived for defence, 
the assailants being forced to expose their right side, which was un= 

rotected by the shield, to a great length of wall, and the missiles of 
ts defenders. 

From Scala Greca a broad road traversed the clty to the point 
Ortygia, lined on each side by strong walls and towers. Fazello 
states, that a little beyond it, in the quarter of Tycha, stood the towa 
called Galeagra, where a Roman soldier, during the conferences of 
Epycedes and Marcellus, by numbering the courses of stone and come 
puting their height, found the wall muoh lower than common opinion, 
and scalable by the ordinary ladders. By these means Marcellus took 
the city in the night, during a festival of Diana, when the inhabitants, 
more attentive to their superstitious observances than the means of 
defence, were in a state of great intoxication. 

The quarter, Tycha, is described by Cicero as the third city; and 
he says it was во named from the Temple of Fortune within its pre- 
cinets, and that it contained a spacious Gymnasium, and many sacred 
edifices. Of this once splendid quarter of the city little now remains, 
excepting large sepulchres cut in the rocks, channels of aqueducts, 
and vestiges of the city walls. To account for so large a space being 
so completely cleared of the remains of the numerous buildiogs which 
formerly occupied it, one iv almost led to the suppositiun that, from 
the facility of iy a iven by the immediate vicinity of the port, 
the materials must have been tracsported to other shores. 

Neapolis is the fourth quarter of the city mentioned by Cicero, and, 
as its name implies, was the last built. It was adorned with a theatre 
of vast dimensions, two superb temples—one of Ceres and another of 
Proserpine—and а very beautiful colossal statute of Apollo Tcmenites. 

The theatre is perhaps the most perfect of all the ancient buildings 
of Syracuse. It was the largest іп Sicily, and is computed to have 
contained 30,000 persons. Its situation, on a гізі ground, commands 
а magnificent view over the ports and surrounding country. The 
greater portion of the seats are eut out of the living ruck. 

In my examination of this edifice I had the great advuntage to poss 
sess the elaborate and careful studies made in the previous year by 
Professor Donaldson; and as these have been given in so admirable 
а manner by that accomplished architect, іп the supplementary volume 
of “Stewart's Athens,” it is unnecessary for me to attempt a further 
description of a work already so familiar to the members of this In- 
stitute. 

Above the theatre are numerous excavations іп the rocks, remains 
of water courses, streets, and sepulehres. One, more perfect than the 
rest, is called the Tomb of Archimedes; and although the sepulchral 
stele, with the sphere and cylinder carved ароп it, ure по lunger to 
be found to authenticate its identity, one feels unwilling to doubt that 
this must be the very monument discovered by Cicero, and pronounced 
by him as the sepulchre of the immortal Archimedes. 

Not far from the theatre are the remains of an amphitheatre, which 
was also in part excavated from the platform of living rock. The 
arena, seats, corridors, podium, subterranean cells, and water-dacis 
are still eusily traceable. The construction is evidently Roman. 

The extensive quarries, or Latomie, are Principally in this quarter 
of the city. They ure said to have been excavated by the Athenian 
prisoners, and afterwards used as places of confiuemeot. No greater ` 
contrast can be imagined than their former with their present state; 
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for those once gloomy abodes of the victims of Dionyslus are now 
flourishing with tbe luxurinus vegetation of the pomegranate and the 
orange, and are watered by the transparent streams which still flow 
aiong the ancient channels; and the spot where the infamous Verres 
inearcerated not opty Syracusans, but Roman citizens, is now termed 
u Jl Paradiso.” In this Latomia is the church of San Nicolo; under 
which is a chamber excavated from the rock, 64 ft. біп. long, 22 ft. 
біп. wide; and from the remains of a water-duct at one end it was 
y used as а reservoir. 

I must not pass by the curious cavern called the ear cf Dionysius, 
which is about 170 feet in depth, 35 feet in width, and 60 feet in 
height. It is stated thet Dionysius constructed this cavern on acous- 
tic principles, for the purpose of overhearing the conversation of the 
. confined within its walle, There is beyond doubt a wonder- 

l power of conveying and increasing sound in this curious vault; 
but an examination of it, including the somewhat hazardous ascent 

with ropes and pullies to the cavity near the top, impressed us with 
the notion that this power, as is the case with most echoes, is more to 
be ascribed to accident than to art. 

Neapolis was also adorned by а colossal statue of Apollo Temenites, 
which stood proudly pre-eminent on a rising ground, and was pre- 
served, says Cicero, by its magnitude, from the sacrilegious grasp of 
-Verres. Suetonius states, that it was contemplated by the emperor 
Tiberius to place it inthe library which he had built, or restored, in 
honour of Augustus; but that he was prevented by the Deity ina 
vision. 

The ruins of the Temple of Jupiter Olympius are situate on a gentle 
eminence on the right bank of the Anapus, overlooking the great port. 
Portions of the sliafts of two Dorie columns alone remain standing; 
but I am rather doubtful whether these аге іп the original position. It 
is to be much regretted, that so little is left of this temple, which, in 
its original state, was described as the richest monument in Syracuse. 
In its adytum was placed the famous statue of Jupiter, esteemed опе 
of the three* most noble representations of that deity ever produced, 
aod from which Dionysius stripped off the golden mantle, replacing it 
witb one of woal, accompanying his robbery with thẹ impudent apo- 
logy, that pa was too beavy in summer and too cold in winter for 
the king of the gods, but that woo! was adupted for both seasons, 

I believe I bave now generally, though I fear very imperfectly, de- 
scribed the principal remains of the four quarters of the ancient city ; 
and 1 will trespass for a few minutes longer only upon the attention of 
the meeting, by making some short observations upon the suburbs and 
ontworks. 

Epipole, so celebrated in the sieges of Syracuse, is to the westward 
of Neapolis, on a spot (as its name imports) commanding the whole 
city. It was inclosed by Dionysius within those remarkable fortifica- 
tions and walls said to have been constructed by him іо the incredible 
short space of twenty days, and upon which he employed 60,000 
workmen and 6,000 yoke of oxen. 

It was also defended by a fort, which, according to ҒатеПо, was 
called by the Greeks Labdalo, but Mr. Hughes is of opinion (judging 
‘from the descriptions of Thucydides and Dioduras) that Labdalo was 
Konsiderably lower in the descent, and that the fort in question was 
the celebrated Hexapylon, a work coastructed with extraordinary mili- 
tary skill and art. Mr. Cockerell (and I cannot appeal to a higher 
authority in these matters) states that he considers the remains of this 
fortress to be the most admirable specimen of ancient military archi- 
tecture he had ever met with in all bis extensive travels. 

The principal entrance is admirably constructed for defence, with 
Sank walls, from which the assailants were exposed to the attack of 
the defenders. Some of the walls are of solid masonry, 12 feet іп 
thickness. Others, of that species of construction termed Emplecton,t 
are fifteen feet thick. Attwo of the angles of the walls are square 
towers of solid masonry, and there are several remains of fosses, 25 to 
90 feet deep, cut in the solid rock, and defending the accessible ap- 
prouches to the castles. In une part is a subterranean passage, nine 
feet wide and twelve feet high, leading in an inclined plane from the 
castle to the fosse, probably for the use of cavalry; and in other parts 
of the walls are smail openings, about two feet in height, and sufficient 
to allow a man to creep through, by which the sorties were probably 
made. 

The suburb of Epipole was terminated by a second almost impreg- 
pable fortress, called Euryale, mentioned particularly by Livy in bia 

account of the siege of Syracuse, by Marcellus. In the 17th century 
the village of Belvedere was built on this spot, but no vestige of it 
now remains. 

The river Anapus, so much vaunted by the poets and historians of 


е One, in the Roman capital, from Macedonia; a ond at Pontus; and the third at 
Syracum.—Cic. іп Ver., 2, lib. iv. 
t Piia. Nat. Hut., Ub. 26, е, 22. 


THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 


37 


old, is now a small stream, and its banks covered with lofty reeds and 
aquatic plants, growing so luxuriantly as almost to impede our pro- 
ess in а small boat. e contrived, however, to reach the beautiful 
ountain of Cyane, a natural basin of about 50 feet in diameter, and 
celebrated by the poets asthe spot where Pluto made his descent 
with Proserpine. We here saw the elegant Papyrus plant growing ір 
eat perfection, and it is said to be the only spot in Europe where 
this rare plant flourishes. i 

It has been remarked that there is no ancient example of any state 
зо circumscribed in territory, extending so far and wide its influence, 
as Syracuse, In military fame she was equal to Lacedwmon, and con- 
tested auccessfully with the Athenians for naval pre-eminence! Нег 
laws excited the admiration of Aristotle. The great Theban bard 
sung the victories of ber conquerors in the games of Greece. From 
her power emanated the colonies of Acre, тепе, and Camarina. 
Her resources were so great, that Gelo offered to assist the Grecian 
states in their armament by em the Persians with 28,000 troops and 
200 Triremes, and, in addition, to supply provisions fur the entire 
army of Greece, during the continuance of the war; and the perfec- 
tion she bad attained in the fine arts was such as to soften (ће hitherto 
rigid habits of her Roman conquerors, to refine their taste, and to ex- 
cite and ensure their clemency. 

Fazello tells us that her skill in works of gels, silver, and embroidery, 
was proverbial! The extent and magnificence of her buildings we 
have already adverted to, The superb medallions of Philistides sufi- 
ciently testify the auperiority she bad attained in the numismatic 
art; and of the extent of her scuiptural embellishments we may form 
some idea from the remark of Cicero, that the Syracusans lost more 
statues by the rapacity of Verres than they did men by the victories of 
Marcellus, 

The indefatigable Capodieci* presents us with a glorious Ilst of 
warriors, statesmen, poets, philosophers, and men of science, whom be 
claims for Syracuse ; and proud indeed must that city be which conld 
produt Agathocles and Dionysius as commanders! Philistus as an 

istorian! tbe poet Theocritus, and, greater by far Шап all these, her 
own Arcbimedes ! 

1 trust this feeble attempt to describe the ancient Syracuse, will be 
excused, with all its imperfections; and most amply shall I be re paid 
if the interest of thie meeting has been in the least degree promoted 
by a short account of that city, where the friendship of Damon and 
Pythias was fostered, and whose inhabitants derived their greatest 
pleasore in listening to the verses of Euripides! 


% The compller of forty folio volumes on the antiquities of his native city. 


INSTITUTION OF MECHANICAL ENGINEERS. 


A second meeting of the promoters for establishing a national < Institu- 
tion of Mechanical Engineers” was held at the Queeu’s Hotel, Birmiog- 
ham, on Wednesday evening, the 37th ult., when it was at once resolved 
to establish the Institution. The meeting was attended by Mr. George 
Stephenson and about 70 other gentlemen. The object in establishiog the 
Tostitution was explained by Mr. McConnell. It is to enable mechanics 
and engineers engaged in the various manufacturing and railway establish - 
ments of the country to meet and correspond. The early progress of the 
Institation having been briefly sketched by Mr. Mie Connell, and the formal 
resolutions adopted for conducting it,— 

The President elect (Mr. STEPHENSON) addressed the members at some 
length, adverting to the difficulties һе had encountered in his owa early 
career, when, withont education, assistance, or apprenticeship, aod in the 
face of a vast amount of prejudice, he had succeeded in battling his way, 
until success crowned his exertions. He enjoined perseverance as essential 
to a young engineer, pointed out the folly of attempting impossibilities, for 
there was, he said, a law which governed mechanics, us everything else; 
there was a point to which mechanical skill could be carried, and no 
further. Mr. Stephenson concluded by observing that he should aid this 
rising Institution by every means in bis power. The council, and other 
officers were afterwards appointed, and a general meeting of the members 
is to be held quarterly. А dinner afterwards took place; aod in the 
course of some observations during the after sederuat, Mr. Stephenson 
said—“ I have worked my way, bat I have worked as bard as апу man 
іо the world, and I have overcome obstacles which it falls to the lot of 
but few men to encounter. 1 have known the day when my sun was a 
child, that after my daily labour was at ап end, I have gone bome ш my 
single room and cleaned clocks and watches, ір order that 1 might be en- 
abled to put my child to school. I had felt too acutely myself ihe loss of 
ап education oot to be fully sensible of how much advautage one would 
be to him, I may вау, too, perhaps, without being deemed egotistical, 
that I have mixed with a greater variety of society Шар, perhaps, any 
тап living. І һауе dined in mines, for í was once a miner; and 1 have 
dined with kings and queens, and with all grades of nvbility ; and have 
seen enough to inspire me with the hope that my exertivas huve not been 
without their beneficial results chat my labour bas oot beeu іш vaiu.” 
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CORDES AND LOCKE’S ROTARY ENGINE. 

We have received a copy of a report by Mr. Josiah Parkes on the 
merits of “ Cordes and Locke’s condensing rotary steam engine.” This 
engine is a contrivance for gaining power from the momentum or im- 
pact of steam, unassisted by its expansive force. The apparatus is so 
simple, that the nature of {t may be readily comprehended without a 
figure: it consists of a vertical paddle wheel, revolving freely іп a 
cylindrical case, and each float or paddle in succession is exposed to 
the action of a current of steam rushing sgainst it from a pipe enter- 
ing the side of the cylindrical case tangentially; во that steam im- 
pinges perpendicularly on each float. 

The action may be compared to that of ао undershot water - wheel, 
except that (ће steam does not act on the floats at their lowest position, 
but when they are ubout half-way between their highest and lowest 
position. The eylindrical case opens into a condenser, so that the 
steam may be said to flow from the boiler through the case into the 
condenser, meeting the paddles in its course. The extremities of the 
psddle-wheels do not quite touch tbe internal cylindrical surface of 
the case, and the expansive action of steam is in по way employed. 

Mr. Parkes makes out that under these circumatances the steam 
acts with, as nearly as possible, the same efßeieney as in an ordinary 
cylinder condensing engine. He arrives at this result in the following 
manner: 


“ must first state that this kind of engine precluded the employment of 
the indicator to ascertain its gross power, as in ordinary cylinder engines; 
and even if that instrument could have availed for the purpose, it was deemed 
to be of far greater importance to measure the amount of force actually dis- 
posable, as delivered off by the engine, rather than the power of the steam 
in action, which alone is denoted by the indicator. To attain this end it 
was necessary to fix npon some sufficiently uniform load to be applied to your 
engine, as well as npon some method of determining the resistance overcome. 
The load selected was а screw-propeller, submerged and driven round in a 
tank of water, 16 feet by 11 feet square. The resistance was weighed by 
Mr. Davies’s dynamometer, adapted to а strap-pulley on а counter-shaft, 
working intermediate between the engine and screw-shaft. 

These preliminary arrangements having been made, the engine was worked 
during several days; the quantity of water, as steam, which passed throngh 
the wheel-case, as well as through the small auxiliary engine which drove 
the air-pumps, being carefully measured on each occasion. The resistance 
shown by the dynamometer was continually noted; the number of revolu- 
tions made by the wheel was exhibited by a counter; tbe pressure of the 
steam as it entered the wheel-case, was observed on a thermometric steam- 
gauge; the value of the vacuum in the wheel-case was obtained hy an ordi- 
nary gauge communicating with it; and the amount of power employed to 
drive the air-pamps and maintain the vacuum, was ascertained by an indica- 
tor. The diameter of the steam-wheel in question is 11 feet 7 inches, and at 
502 revolutions per minute, its periphery travels at the rate of about 208 
miles per hour. The width of the wheel-case is 15 inches; the number of 
vanes and radial arms 28; the breadth of each vane 6 inches, the depth 7 
inches, and the area, therefore, of each vane about 42 square inches. The 
2556 of the steam.jet is of ап oval shape, 3 inches by 2 inches, eet verti- 

у. 

It appeared, after а great number of trials, that your engine gave the fol- 
lowing results, when using steam In the boiler at a pressure of 21 lb. per 
square Inch above the atmosphere: 

Revolutions of wheel per minute .. 502 
Horses power рег дусашотелег oe 82 

Vacuum in (һе wheel-case .. 27-2 іп. of mercury, 
‘Water expenced per horse power 100 Id. per hour. 

The same dynamometer and strap-pulley were then transferred to your 
works at Newport, Monmouthshire, and applied to a condensing engine 
made by Messrs. Bowman and Galloway, of Manchester, having the follow- 
ing principal dimensions, viz.: diameter of cylinder 30 inches, length of 
stroke 5 feet. Previously to the experiments, the engine was put into the 
best possible working condition. My indicator was applied to the cylinder ; 
the dynamometer to the engine-shaft; cards were taken during several hours 
of continuous work, under an uniform load; the indez of the dynamometer 
was noted down every five minutes; the water consumed, as steam, was ac- 
eurately measured. The subjoined may fairly be considered to represent the 
mean result of numerous trials: 


8 of piston per minute 3720 feet. 

can pressure per indicator 10342 1Ь. per square inch, 
Mean vacuum hout stroke 10°188 ж» 
Vacuum іп condenser .. .. 26-5 ір, of mercury. 
‘Water evaporated рег hour .. 3248 ìb. 


The indicated power amounted, from the above data, to 48:73 horses ; and 
the water expended for each horse power, per hour, to 60°65 lb. 


The dynamometric, or effective power, аз denoted by the instrument, was 


(Fes. 


32:29 horses; and the water expended for each effective horse power, per 
hour, was 100°5 Ib. 


It hence appears that the power actually delivered off by the cylinder en- 
gine, was less than the gross or indicated power by 38-73 per cent.; and, 
that a similar useful effect was obtained both from the cylinder, and yeor 
rotary engine, with the same expenditure ef steam and fuel.” 

Mr. Parkes had some years ago the misfortune to publish, in the 
third volume of the Transactions of the Institution of Civil Enginecre, 
а paper calculating the power of steam engines, in a manner much 
more amusing than instructive. The reader who is curious in such 
matters may find in the second edition of the Count de Pam- 
bour’s Treatise on Locomotive Engines, an ample critique upon this 
paper, and exposure of its errors. We are not going out of the way 
іп referring to this matter, because we can only conjecture Mr. Parkes’ 
present mode of calculation, by comparison with what he did in 1840. 
At that time he could not understand that the effect of a steam engine 
depends directly and absolutely on the evaporation, and that it is ute 
terly impossible to compute the effect without having estimated nu- 
merically the quantity of steam generated ina given time. Seven 
years of subsequent experience have not much mended matters, for 
the calculations now presented to us are evidently independent of the 
essential consideration just stated. The “mean pressure per indica- 
tor,” or cylinder pressure is given, together with the quantity of water 
evaporated per hour; but nothing is said about the boiler pressure. 
Now, having given tbe quantity of water evaporated per hour, we 
must know the boiler pressure, in order to calculate the quantity of 
steam generated per hour; and this being known, we may calculate the 
velocity of the engine from the work done, or the work done from the 
velocity. By omitting, however, a single element of this cumputation, 
the whole chain of reasoning is broken, and when Mr. Parkes tells us 
that the “ power actually delivered off by the eylinder engine was less 
than the gross or indicated power by 33°73 per cent.” we are entitled 
to attribute the fault not to the engine but to his calculations. , 

The principal assertion, that an equal effect was produced from 
both kinds of engines, with the “ aame expenditure of steam and fuel,” 
does not anywhere appear to have been corroborated by direct ex- 
periment. With respect to the expenditure of steam, we know that 
that could not have been ascertained, because the boiler pressure is 
not recorded: and if the expenditure of fuel in the cylinder and 
the rotary engines had been compared, something would һауе bees 
said to show that in both cases it was consumed in firegrates of the 
same form and dimensions; as otherwise the comparison would not 
be a fair one. 


Another altogether different application of the rotary engine was as 
ап auziliary to the common cylinder engine, by causing the steam in 
its course from the cylinders of the ordinary construction to the oon · 
denser to pass through a circular steam case with revolving paddles, 
as before described. The experiments оп the rotary engine so eme 
ployed were as follows: 


One of the wheel or rotary engines, divested of its air-pamp, condenser, 
&c., is connected at your works with a common reciprocating condensing 
engine, in the following manner. The steam wheel is placed near to the 
cylinder of the condensing engine, in the same room, and is simply acted 
upon by the stesm discburged from the latter. It therefore stands interme- 
diate between the cylinder and the condenser, and derives all the power it 
gives off from the waste steam of the. condensing engine, in ite passage from 
the cylinder to the condenser. 

Each engine drives a perfectly distinct load in the manufactory, that ie to 
say, cach drives sets of machines perfectly distinct, and in separate buildings ; 
the power of the cylinder engine being given off to a main upright shaft 
connected with ene kind of machinery, and the power of the wheel engine 
applied te a strap communicating motion to machinery at а distance. This 
condition of things has existed in actual daily operation at the works for 18 
months past. In order to arrive at the separate value of the effect produced 
by each engine, and of their combined effect, the following methods of proof 
were adopted. 

The usual loads were disengaged, and friction breaks were applied in sugh 
manner as to balance the whole power delivered off by each engine. Indi- 
cator cards were frequently taken from the cylinder engine; each break was 
placed under the separate management of an experienced mechanic, with 
every provision to maintain uniform friction; the water evaporated wae mea- 
sared throughout the experiments. The results were, 


ж һ — >. 
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Indicated, or H. P., of the ine, ee 22-96. 

Effective Н ыы oe ee engra .. 1970. 
Exhibiting a lose of about 31°32 per cent. 

Effective H.P., from the rotary engine, as per break .. 5-00. 
‘Water evaporated per hour 5% .. .. . 
Giving for indicated H. P., per horse per hour .. 78°74 lb. 
Giving for effective H.P., per borse per hour ee e 
Giving for combined effective H.P., per borse per hour, 86-991). 

The dimensions of the cylinder engine were: 


Diameter of cylinder .. РА 194 іпсһев. 


Length of stroke .. аш 4. 3 feet. 
Speed of piston, per minute 263 feet. 
ean pressure per indicator 2% 10-115, per sq. in. 
The dimensions of the rotary engine теге: 
Diameter of wheel, 7 feet 9 inches. 
Number о? vanes, 30. 
Size of vane 44 inches wide, by ö inches deep. 
Two steam jets 2) inches diameter each. 

The usefal fact developed by these last experimente, is the recovery of five 
horses effective power, in addition to 15-7 horses power from the same ori- 
ginal steam, that is to say, steam which wonld otherwise have passed nse- 
lena into the condenser, and been annihilated. It is, therefore, manifest 
that nearly one-third more power may be obtained from any cylinder engine 
by combining with it this rotary engine, without the ose of additional fuel, 
boiler, or apparatus of апу kind.* 

With the view of proving that the suxiliary or supplemental wheel engine, 
as combined with the condensing engine, did not diminish the performance 
of the latter, the indicator and break were applied to it when working alone, 
the connexion with the wheel engine having been shut off, and the waste 
steam enffered to pass through its usual pipe to the condenser. Under these 
Circumstances the effective power of the Condensing Engine came ont 15:637 
horses, and the water expended as steam 1151 Ib. per borse per hour; thus 
demonstrating that no diminution of its original power, nor increased con- 
samption, were occasion by its combination with the Rotary Engine. 

In order to prove that no opposition to the passage of the waste steam 
from the cylinder to the condenser is occasioned by the interposed wheel 
and case, the indicator was applied on the connecting pipe immediately in 
frost of the jet holes, and the vacnum exhibited by it was in close accord- 
ance with the vacnum in the cylinder as ascertained by the same instrament. 
The wheel-case is, in fact, a virtual enlargement of the condenser, and the 
valne of the vacuum in the cylinder sufera no depreciation from its inter- 
position. The power recovered and giveu off by the wheel is simply due to 
the steam’s momentum—low as is its elastic force—acting by impact on the 
wheel vanes іп fransttu between the cylinder and condenter; — the wheel 
working in vacuo, and therefore, unresisted, or resisted only to the extent of 
imperfection of such vacuum. The more perfect the vacuum maintained 
cin ia the case, the greater will be the usefal effect obtained from the 
wi 


In respect of the practical economy of your rotary engine, as regards steam 
and fuel, and as compsred with the ordinary unex pantive cylinder engines, 
we know that the latter are not worked with less than 70 lb. of water per 
horse per hour, and they much oftener reach or exceed 80 Ib., deduetion 
being made of friction only when the engine is unloaded, which is very 
smail. It appears, however, from the foregoing dynamometric and break ex- 
periments, that fully 30 per cent. should he deducted from the gross indi- 
cated power of the cylinder engine, as the valne of its friction when loaded ; 
or, in other words, that we realise less than 70 per cent. of the gross power; 
and the loss of effect when speed has to be quickly got up, as in the case of 
marine engines working screw propellera, most probably considerably exceeds 
30 per cent. The consumption, therefore, of 100 lb. of water as steam per 
horse power, per hour, by your engine, msy be considered, in respect of 
economy, as placing it on an equally advantageous footing with the class of 
engines alluded to.” 

The errors of calculation here exhibited appear to be just the same 
as before, and destroy all confidence in the results. The question of 
the expediency of employing the revolving steam-wheel resolves it- 
self simply into this—is more power gained from the impinging force 
of the steam than is lost by obstructing its passage from the cylinder 
to the condenser? The assertion that no force is lost by thus imped- 
ing the passage of the steam is manifestly absurd; for it is equiva- 
lent to saying that the efficiency of the condenser is just the same, 
whether the steam-ways be large or small. Mr. Parkes alleges, in 
proof of his assertion, a circumstance which does not bear on the case 
in the slightest degree. Premising that the power of the condensing 
engine in both cases “ came ou nearly the same (by his calculations), 
һе adds, when the rotary engine was at work, (һе vacuum іп the су- 
Minder and condenser was nearly the same. But the obvious way of 


е By reference to the coal account, during the last eighteen months, 1 fnd that a sav- 

tag of 100 tons of coals has been effected within that period, by working the wheel In 

ion with the cylinder engine, whilst the power recovered from the cylinder engine 

been more than equal to the duty performed by a separate engine, previously сер y- 

ed for that p! oniy. And 1 also understand that the Rotary has not cost бз, in re- 

Б during thne; that the packing, In the staffing boxes of the a heel-azle, has 

pak once renewed s, and дах notbing occurred to require the case to be opened; 
~]. P. ке : 
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testing bis assertion was to try whether the vacuum in the cylinder 
was the same when the rotary engine was connected; and when it 
was disconnected—that is, to ascertain whether the resistance to the 
motion of the piston from imperfect condensation was not in creased 
by the interposition of the steam-wheel. 


We by no means take on ourselves to decide absolutely against the 


merits of Messrs. Cordes and Locke’s invention. On the contrary, so 
little is known of the impinging force of steam that the question is 
still fairly arguable whether more be not gained by employing that 
force than is lost by obstructing the passage to the condenser. The 
circumstance stated in the foot-note, of 100 tons of coal being saved 
in 18 months, seems of itself an unmistakable fact—a voie de fast, as 
the French call it—in favour of the invention. At all events, the in- 
ventors deserve the credit of calling attention to a very interesting 
subject, and it may be hoped that for the sake of science they will con- 
tinue their investigation. The foregoing remarks refer exclusively to 
the erroneous methods of calculation adopted in the report sent by 
them, and will, we hope, direct—not repress—their efforts. 


DECIMAL METAL GAGES. 


We wish to direct the attention of onr readers to Mr. Holtzapffel’s pro- 
posal for assimilating the Gages of Metals, by adopting a universal decimal 
system, as set forth in the annexed Table. 


Values of Gages for Wire and Sheet Metals in general use, expressed in 
decimal parte of the inch. 


SECTION TWO. SECTION THREE. 


— 


Birmingham { Lancashire Gage for round Stee] Wire, and also for 


SECTION ONE. 


Birmingham 

Gage for Iron | Gage tor Sheet Pinion Wire. 

Wire, and for | Metals, Brass, | The smaller sises distingulsbed by Numbers, 
Sheet Iron and [Gold, Silver, &c.} The larger by Letters, and called the Letter Gage, 


Steel. 


SIZE. MARK. 8128. MARK. 14125 MARK, SIZE. 


MARK. 


0000-- "454 1— -004 80—013 40— 096 А — 234 
000— “225 2--:005 79-- 014 39— 098 В — 238 
00— 380 3— 908 78— 015 38--:100 С — 242 

0--:340 4— -010 77— "016 37— 102 D — 246 
1— "300 5— 012 76— 018 36— "105 E — 250 
2— 284 6— 013 75— "019 35 107 F —-257 
3-:259 7— 015 74— “022 34--:109 G — 261 
4— 238 8-- "016 13---:023 33-111 Н — 266 
5— 220 9--:019 72-- "024 32--:115 І --%72 
6— 203 10— 024 71— -026 31— 118 J — 277 
7--:180 11— “029 70-- 027 30--:125 K — 281 
8--:165 12— :034 69— "029 29— -134 L — 290 
9— 148 13— -036 68--:030 28— 138 М — 295 
10— 134 14-- "041 67---:031 27-141 N --:302 
11-- 120 15— 047 66—~ “032 26-:143 О — 316 
12— 109 16— 051 65— 033 25--:146 р —-323 
13-- 095 17-- "057 64-- 034 24— 148 Q — 332 
14— 083 18— "061 63— 035 23— 150 K — 339 
15— 072 19— "064 62— 036 22— 152 5 — 348 
16— 065 20— 067 61— 038 ⁶ 21— 157 Т — 358 
17— 7058 21--:072 60— "039 20-- 160 U --:368 
18— 049 22— 074 59-- %40 19— ‹164 У —°377 
19— 042 23— +077 58— "041 18— 167 W — +386 
20— 035 24— 082 | 57-- 042 17— 169 X — 397 
21— 032 25—·095 56— 044 16-174 Y — 404 
22— 028 26— 103 55— · 050 15--:175 Z — 413 
23— "025 27— 7113 54— 055 14— 177 А 1— 420 
24— 022 28— “120 53— “058 13--:180 B 1— 431 
25— %20 29--:124 52-- “060 12--:185 С 1— “443 
26— 018 30—˙126 51-- 064 11--:180 21— 452 
27— 016 31--:133 50-- 067 10-- “190 E 1— 462 
28— 014 32— 143 49--:070 9— 191 Р 1— 475 
29 :013 33— 145 48-- 073 8— +192 G 1—-484 
30—012 34 °148 47--:076 7--:195 Н1-- 4% 
31— "910 35—°158 46— 078 6— 198 

82-- "009 36-167 45— -080 5-:201 

33— 008 44— “084 4-- 204 

34— :007 43— 086 3--:209 

35— -005 42— -091 9--:219 

36— 004 41—095 1— 297 
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NEW METROPOLITAN CHURCHES. 


In almost every part of England new churches are being built, of which 
the architecture would be worthy of the best days of ancient ecclesiastical 
art. Those who love architecture for its own sake, and who, in order to 
see noble specimens of it, are willing to make short pilgrimages (no great 
labour in these railway times), may see, in every county, modern churches, 
the monuments of private munificence, which elicit the admiration of the 
strictest and most determined disciple of ancient art. Tbe recent edifices, 
if they do not always possess the massice simplicity and unity which 
remains hitherto a characteristic of the olden time, still exbibit in their 
details a magnificence and propriety which we can hardly hope to see 
excelled. 

In London, however, it is not во. Неге, chnrches are built to cover 
in a given number of square feet of ground, and the architect must so ar- 
range the building, that the greatest possible aumber of sittings may be 
contained within it. It does net pay to build London churches with thick 
solid walls and massive piers and buttresses—the pew-reots would not 
cover the outlay. Piaster and patent cement and deal boards keep out 
the weather (while they last) nearly as well as stone and oak, aod, If 
properly coloured, look as well. To be sure, these lath-and-plaster edi- 
fices will not last for quite so many centuries as ће medieval piles which 
they mimic (one of these fragile fabrics has already began to fall, almost 
before its completion)—bnt, then, those who buiid these churches have no 
concern іп the permanence of them for centuries—for to themselves the 
pew-rents cannot accrue beyond the term of their natural lives. They 
have made the churches to be houses of merchandise, and they build them 
just strong enough to answer the intended purpose. Our ancestors did 
not build іп such a manner, nor with such objects. Do we wrong to com- 
mend the old custom, as а good old custom ? 

We аге not “ travelling out of the record” in making these observations: 
they have more connection with architecture than may appear at first sight. 
In many even of the best of modern churches—though the critic can de- 
tect no fault of design or detail—something is felt to be wanting which 
renders these buildings less impressive than their ancient prototypes. The 
detection of this something is oftentimes very puzzling—the construction 
of the building is faithfully expressed by the decoration, the materials 
are honest and real, the composition simple and counected, and the mould- 
ings, tracery, &c. graceful, and appropriate to the style adopted—and yet 
the eye is not satisfied, The more this anomaly is considered (and we 
doubt not that it bas occurred to many careful observers), the more readily 
will it be referred to the comparative slightness of building adopted in 
modern structures. This explanation may perhaps be objected to as too 
material, It may be thought a very matter-of-fact kind of criticiam which 
measures the thickness of walls and the sectional area of buttresses ; but 
it is precisely this kind of criticism which, if it be correct, is the moat 
useful, because it is the most easy of application. 

It is by no means to be inferred that we would commend heavy clamsy 
modes of construction, when our present increased knowledge of mecha- 
nics has revealed improved and more scientific methods. The worst sort 
of affectation is that which apes inferiority. Bat we do want to see 
churches built as if they were meant to last—not as if the architect had 
been accostomed all his life to“ run up” cockney villas or new metropo- 
Шап streets—as if he had no idea of magnificence beyond the plaster 
glories of the Regent’s Park or Belgravia. How willingly does the eye, 
wearied of this showy, ephemeral finery, turn to the ancient, uupretending, 
village church, with its vast bold buttresses and massive tower! Those 
venerable walls tell their story so simply, and yet so well that within 
them successive generations of men have assembled in piety and reve- 
rence for, it may be, these six or seven centuries past. It is not merely 
that we admire the village church for its own intrinsic beauty, but that we 
feel that it was built for ages. It is the type of permaneuce, as far as the 
work of men's hands can be so. Тһе ancient churchmen, it has beeu well 
said, built “ for religion, not for fame; for endurance, not by contract; 
for devotion, not in a spirit of economy; pro salute anime, non pro сги- 
mend. 


Old Street Road.— A вем church has been recently built here by Mr. 
Ferrey, iu the Early English style. The пауе aud aisles are under sepa- 
rate gables, and the entrance is under the tower, which is at the south- 
west angle. Externally, the masonry is of rag, with Caen stone dressings, 
which have (as in many other modern churches) а most unsatisfactory, 
“ patchy” appearance. It is well enough to use Caen or similar stone for 
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the mouldings or tracery of a church. for rag cannot be worked for the 
purpose; but there is cow a mania for sticking all over а charch bits of the 
former kind of stone ; and its light colour, contrasted with the dark hue of 
the coarser material, gives the building an appearance of stone patchwork, 
ог the fantastic pattern of a harlequio’s dress. Besides, it is ridiculous to 
ase the weaker stone fur quoins and angles, where, if any difference be 

made, it should be in favour of the material which had the greatest cohesive 

force. Had the angles of the buttresses, &c. of Mr. Ferrey's church been 

of rag- stone like the rest, the effect would have been much better. The 

love of finery in arcbitectare has grown into a habit which seems almost 
inveterate. 

The windows on the south are arcades of four arches, two blank and 
two pierced for light—this arrangement, defended though it be by ргесе- 
dent, is most unworthy of modern imitation. Blask windows are equally 
inartistic, whether they occur in Classic or Pointed architecture. In the 
present case, the masses of Caen stone in the blank arches exaggerate the 
patchwork effect of which we have complained, to an unusual degree. The 
windows on the north side are couplets. This side of the building is mocb 
the best. The south side is next the street, and is of course made the 
most showy—for that very reason, it is inferior in appearance to the other. 
The rose window at the east end is much too large. We have not had an 
opportunity of seeing the interior of the building. 

Howton.—Another Early English church is nearly finished here, which 
is a specimen of Modern Gothic,” of more than ordinary hideousness. 
It scarcely deserves а detailed notice. It is sufficient to say that it ex- 
hibits all the following characteristics of its tribe іп an eminent manner 
miserably thin walls, with square reveals to the windows, asin an ordinary 
dwelling һопве--роог tracery—cast irou girders—piunacles ugly enough 
to have been buiit twenty years ago—plenty of plaster and stucco, and au 


enormous disproportionate chancel-arch, with a small communion recess 
beyond it. 


RAILWAY STATISTICS, 

From the Eisenbahn -Jahrbuck (Railway Year-book), гесеойу published 
by the Baron de Reden at Berlin, we obtain some valuable additions to 
railway statistics, The author is now in office under the Prussian govern- 
ment, and formeriy superintended the construction of the railway from 
Berlin to Stettin, 

The analysis of accidents which occurred on railways in Belgium, Eng- 
land, France, and Germany, respectively, daring five years, commencing 
Ist Angust, 1840, is as follows: 


Fatal 3 Total numder ыл оми; 


Belgiam .. .. oe 

Engine . 3809 .. .. .. 1800 
oc .. 71 .. .. .. .. 220 
Germany .. .. oo ц . % 


It appears, from this table, that the total number of persous іп азу way 
injured during this period, in the four countries, was 1,843 ; and of these 
accidents, 417, or between one-foarth and one-fifth, were fatai. The fol- 
lowing table shows approximately what proportion of these accidents have 
occurred in each country, and also the annual average of accidents :— 


Fatal accidents annually, Total éccidents annually. 
Belgiom 22. 2. 7 or mh. . 20 or Тұз 
England .. . 60 or Фе . .. 800 or фз 
France .. . 1440г mh .. 44 оғ Ӛз 
Germany .. 220r Um 4-4or pyth 


In this table, the casualties on French lines inclade those of the Ver- 
saiiles catastrophe, by which 55 lives were lost. The accidents on the 
Belgian lines in 1843 and 1844 arose almust entirely from breakage of 
axles and from carriages getting off the rails. 

A more accurate estimate of the relative insecurity of railways in ейһег 
country is obtained by comparing the number of casualties with the total 
number of passengers conveyed. Taking the annual mean proportion, we 
get the following results, which distinguish whether the accideut arose 
from the fault of the sufferers or of the railway managers :— 


Passengers killed from | Officials killed and wounded | Persons killed from 
their own еа from their own neglect. defective m t. 
in 670, se ee lia 290,00 .. 


1 1 ш 1,690,764 
England Lin 860, . . Lin 800,000 .. .. lin 882416 . 
France lin 2,157,090 . I In 5,000,000 .. . lin 8,455,996 | 
Germany in 25,000; .. I in 9,000,000 .. „ Im 13,252,858 


Ia this list, each country is placed in the order of the relative insecurity 
of iu railways. The terrible disproportion in this respect, between the two 
former and the two latter, is very significant and deserves careful atten. 
tion, 


а 


18.7. 


SETTING OUT RAILWAY CURVES. 


бін--Тһе following mode of setting out curves, by means of equal 
chords and ordinates, which I have successfully practised, is both accurate 
and easy of being applied :— 


Fig. l. 


Let B and D be the ends of two straight lines, tangents to the curve 
B O D, which we wish to set out—the position of Ше two lines having 
been correctly determined from the base line of the survey. We must 
then ascertain the angle that a chord of any convenient length (say 10 
chains) makes with the tangent АВ; which baving found, the intermediate 
points оп the carve are fixed hy offsets from the chord. The radius being 
known, and the length of the chord determined, the following formula will 
enable us to find the angles of chord and tangent: 
Radins : $ chord: 1: sio 3 the aro, 
Therefore, sin 4 the аго = chord. 


2 radios. 
Thos, if chord = 10 chains, aod radius = 60 chains, 
ain 3 arc = m = n = ‘0833’ = nat sine 4° 47’. 

To find the offsets, the line FG which bisects the chord is at right 
angles with it. GH, which is a tangent to the curve, is also at right 
angles with FG. GH and IC are, therefore, parallel. If HC be drawn 
at right angles with I G, it will be parallel to I G, and algo equal to it; 
and GH = TC = 5 chains. 


HC = FG — VF G?— GH? 
bd = FG— FG =; and 
ас -Ға-- УР 67 Gai. 
The parallel lines, H С, bf, ae, and GI, are all eqnal, 
Therefore, df = HC — bd; ce = НС--ас, &0o.; and GI = НС. 


Нг 
The formala 97 0 will give a very near approximation to the distance 


of the tangent from the curve, and might be taken as the offset without 
a Ga? 
producing any appreciable error; oa will give bd; and FG = ас, 50. 


B 3 
a 


То the case where а building or other obstacle may intervene, at В, (fig. 
2) to prevent the setting up of a theodolite ; if from A we eet off the dis- 
tance Aa’ equal to bb’, we shall have the direction of a chord, ba, of 10 
chains; by means of which we can determine the direction of a new 
chord, 5 с. 

Carmartben, Jan. $, 1847. 2. 


THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 41 


Він--І had no intention to excite the ire of your correspondent, “ An 
Engineer out of Employment.” He has evidently mistaken my meaning. 
I shall leave him, therefore, to cool on it. . 

A specific chord line, it is well known, presupposes two points, already 
determined in a curve. The first, or starting point, can be attended with 
no difficulty; but the other, though easily found, or assumed, on paper, 
is not always so readily found оя the ground : and when obtained, or given, 
on the ground, it must be вевн from tbe other point in order to be of апу 
ове. “То find it out,” as your correspondent says, “һу the aid of a com- 
mon theodolite,” would be ап endless affair—even if the surveyor knew 
how to set about it. The time occupied in his doing so might certainly 
be employed to more advantge, I may say, by any other mode of tracing a 
curve—even by “ building,” as your correspondent calls it! —apropas, my 
instrament does not, by any means, limit the length of the tangent: it may 
be either lengthened or shortened, according to local or other circum- 


stances. 
Military Library, 30, Сһагіп -сговв. W. Tair. 


SAFETY OF RAILWAYS. 


(Extract from a Report made to the Minister of Public Works in France, by M. DE 
BOUREUILLE, head of the Railway Department.) Translated for the ‘ London Journal.’ 

The Special Commission, charged by the Minister of Public Works to 
inquire into the questions relating to the security of transit upon railways, 
has, from the first, had two subjects of very different natures to consider, 
The catastrophe of the 8th Мау, 1842, had called public attention most 
particufarly to the construction of axles of locomotive engines and carriages, 
and to the terrible сопведйепсев of the shocks to which passenger trains 
might be exposed upon railways. 

The safety of railway transit may depend on various circumstances ; 
1st,—On the state of the road or way, and the mode of its construction; 
2adly,—On the state of the materials employed, viz., the engines and car- 
riages, and the different parts of which they are composed, viz., the wheels, 
axles, springs, &c.; Srdly,—On the formation of the trains—that is to say, 
the mode of attaching the engines and carriages together, the kind of brake 
employed, the methods of deadening shocks, &c. ; 4thly,—On the regula- 
tions to be observed when the trains аге ruoning, the speed at which they’ 
are to travel, the signals aod means of communication established either 
between the engine-drivers, or between them aod the officials at the sta- 
tions or on the road; Stbly and lastly,—On the degree of intelligence em- 
ployed iu the service, and the ability and characters of the persons em- 
ployed. 

1. Ox the Railway and its Accessaries, such as Crossings and Changes 

in the direction of the Road. 

It will be unnecessary here to recapitulate the various plans which have 
been successively employed for the construction of railways: it will be 
sufficient to observe that the method now generally adopted in France con- 
sists in fixing the rails by means of wooden chairs placed in cast iron bear- 
ings, which are fixed two together upon wooden sleepers, placed at equal 
distances apart: the number of sleepers varies according to the nature of 
the soil upon which the road is to be formed, the weight of the rails, &o. 
The sleepers are covered with sand to keep them in their proper position. 

Some engineers, in order to render the rails more firm, and to prevent 
their bending between the transverse sleepers, have proposed to lay the 
rails upon longitudinal sleepers. The line of rail from London to Bristol 
is laid down in this manner; but it is not apparent that this plan has been 
much followed in France. 

The Commission had therefore to inquire, on the one hand, whether this 
method of constructing railways was sufficient to maintain the rails at the 
required distance. This was answered affirmatively, adding, however, 
that it wonld be advisable to place the sleepers nearer together at the junc- 
tion of two lines of rail, than at the intermediate points. Ав a corollary 
to this question, the Commiasion inquired whether the breadth between the 
rails most commonly adopted, viz., 4 ft. 8 in., was suffloient, and whether 
it would not be advisable to increase it. On the first point, the answer in 
the affirmative was given without hesitation; and, as to the width of road, 
the Commission was of opinion, that the gauge at present іп use might be 
continned; adding, however, that it would be advisable to keep it in tno- 
nels, and between the parapets of works, the same as on levels and in cut- 
tings. 

With regard to any alterations to be made іп the position and form ofthe 
road, the Commission declares, that the depression or elevation of the 
rails, а defect in fixing them in the chuirs, derangement of the sleepers 
supporting, them, inequality іп the sand forming the foundation of the road, 
or too thin a layer of this sand, must be considered as very likely causes 
for the carriages getting off the rails, The Commission mentions two other 
causes of the rails getting out of order, which seem to be quite as danger- 
ous :—First, the displacement of the rails in a longitudinal direction, or 
direction of movement; and secondly, the oviform inclination of the 
sleepers supporting the chairs and the consequent displacement of the 
Tails. These various causes of danger may be averted, or at least greatly 
modified, by a constant and atteutive surveillance of the round. 

The Commission had still to examine, on the one hand, whether the form 
adopted for the rails was the most suitable; and on the other hand, whether 
the test of the manufacture of the rails, before employing them, was sufti- 
cient to be relied upon. 2 
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There are three different systems of switches employed upon railways ; 
the first—that of moveable rails, which act by pressing upon the inside of 
the carriage wheels, so as to force them to run in the required direction. 
This plan possesses the disadvantage of loosening the wheels and wearing 
them away quickly. The second system is, that of the moveable rails, 
which may, by torning on a pivot, be moved іп the direction іп which the 
train is required to run, In this plan, Шеге is no pressure on the inside of 
the wheels; but, if by chance, the moveable rail is badly placed, the en- 
gine will ran off the rails. And, lastly, the third plan, which is generally 
adopted at present, is one that unites the advantages of the firsttwo. It 
ia composed of donble switches, arranged іп such a manner that there may 
be always a moveable rail opposite each road; and the switches being 
always brought back to thelr original position, by а connterbalance weight, 
there is n0 danger of running off the rails. This latter plan is much pre- 
ferable, as regards public safety. 

Independently of the changes and crossings in а level, the Commlesion 
has given its @ttentioa to some qnestioas which аге of great importance ав 
regards security in travelling. For instance, when а railroad is carried 
across a deep valley, which can only be traversed by means of lofty via- 
docts, or through deep cuttings, or across rivers, of greater or less width, it 
will be understood that it would be much more dangerous to run off the rails 
at such, places than when travelling on a level road, although attended at 
all times with much danger. In order to prevent this, as much as possible, 
counter-rails are generally employed, placed eitber inside or outside the 
line of rails, and more or less elevated above the ground. The Commission 
has thought, that in certain cases, the counter rails may be useful, adding 
besides, that when used, it is advisable to place them inside the ordinary 
rails. In fact, by this means, the height of the flange of the wheels is 
gained ; and, besides, if an axle were to break, the wheel, instead of being 
dragged outside the rails, would have a tendency to run inside, which is 
an evident advantage as regards safety. 

Lastly,—the Commission bas had to examine whether, as regards safety 
of transit, there should not be a limit to the radins of the curves, and what 
this limit should be; but it was not long іп perceiving that nothing positive 
could be decided ou this point, and that it should be left to the government 
to determine, in each particular case, the limit to be adopted. This limit, 
as ut present stated in the railway books, appears suitable and sufficient 
for preventing accidents. 


II. On the influence of the state of the materials, as regards safety of transit, 
and the precautions (о be taken for that purpose. 


If the state of the rails, and the materials of which the railway is com- 
posed, have great influence upon the security of railway transit, the ша» 
chinery employed in working it, viz.—the locomotive engines and carriages, 
ів also worthy of serious attention. 

Experience has proved, that by forming the upper surface of the rails of 
a slightly convex form, the oscillation may be much diminished, and the 
friction of the flanges of the wheels upon the rails will be reduced in pro- 
portion, They are, in fact, scarcely in contact, and consequently, the rails 
may he made about а third of an inch wider, which greatly facilitates the 
progress upoo curves. These slight improvements need not increase the 
expense of the railway, but by their adoption the chances of accidents will 
be greatly diminished. 

The next question to be discussed relates to the axles. This subject is 
ove that has greatly occupied public attention, from most of the serious 
railway accidents having been accompanied, if not caused, hy the breaking 
of an axle. The Commission has examined the axle, successively, in all 
possible positions: — first, in Ше process of manufacture, and іп their form 
and adjustment; and, afterwards, in the different kinds of work to which 
they might be adapted. As regards the manufacture of axles, the Com- 
mission is of opinion, that this manufacture is now conducted on as perfect 
a plan as possible, as well for straight as cranked axles. The former are 
wrought by the hammer; and the cranked axles, which are always larger, 
are also made of fagotted iron; but in order to give them the desired form, 
only one method appears to have been thought worthy of being employed. 
This method consists in putting a namber of iron bars together to form a 
parcel of about two feet square ; and these, having been heated in a rever- 
beratory furnace, are submitted to the action of a powerful hammer, and 
beaten on all sides, in order to weld the bars together: the bar thus made, 
is afterwards reduced to a thickness somewhat more than the diameter of 
the intended axle, keeping a sufficient width for the cranked part. Those 
parts of the axle which are to receive the wheels, are first wrought into the 
required form, and then the cranks (which do not require to be rounded) 
are brought to their proper shape. 

The form to be given to the axles is not material. It bas been proved 
by experience that axles nearly always break inside the wheels, and at or 
near the pave. It is therefore advisable to make this part much thicker 
than the others; aud this is generally done by manufacturers; but they do 
not always pay great attention to the levelling of these parts with the body 
of the axle, asthe incline is generally too abrupt. This mode of manufac. 
ture being very defective, and likely to decrease the strength of the axle, 
it is Indispensably necessary to make the thick parts taper gradually down 
to the smaller ones, or in the form of a truncated cone, the apex of which 
would be equal to the diameter of the body of the axle. 

The Commission had to inquire whether it was advisable, before em- 
ploying the axles, to test their strength; and their opinion was, that this 
trial was not desirable, but that there might be certain modes of trial which 
would not injure the metal, and which would nevertheless expose Ше de- 
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fects: such, for instance, as re-heating to в cherry red—an examination of 
the portions detached from the ends of the axles, &c. 

In a word, the especial attention of the Companies should be called to 
this question, the importance of which may be easily understood; and 
they ought to be also obliged to keep registers, in which all the axles re- 
ceived should be carefuily noted, together with all the circumstances of 
their reception, and а statement of the proofs to which they had been sub- 
mitted, 

When working on railways, the axles are subjected to strains of different 
kinds, and to shocks and vibrations, sometimes of a very violent nature, 
which may caase them to break. Accidents of this nature have frequently 
happened upon railways; bat, in most instances, the circumstances have 
not been truly investigated, nor the appearance of the fracture considered; 
except in some cases (fortunately very few) in which the breaking of the 
axles occasioned serious injury ог death. But in these cases, the two 
broken portions of the axle had been во twisted, that no conclusion could 
be arrived at from the appearance of the fracture. It is, besides, generally 
impossible to determine whether the breaking of the axle was the cause of 
the accident, or merely the effect. 

From these circumstances, the Commission has been unable to discover 
any documents of a nature sufficiently conclusive to determine the probable 
time that axles would last; but it has no hesitation іп declaring that they 
are deteriorated in quality by use. It may be concluded, from isolated 
but well-verified facts, that, after a certain time, depending upon the effec- 
tive work accomplished by each, the axles will break.—Is this owing to 
any molecular change in the material? It is impossible to determine this 
from what we know at present; but it will be readily conceived that this 
is matter of serious consideration, and, consequently, the Commission 
thinks that every Company ought to be obliged to keep a register, in which 
shonld be entered, independently of the particulars of the time of receiving 
the axles, &c., the number of miles run over by each. 

The documents extracted from these registers wonld doubtless be of great 
utility for solving the important questions relative to the duration of axles; 
but the fact cannot be denied that this will furnish no result uatil after a 
number of years; and, therefore, the Commission is of opinion that it would 
be advisable to make some experiments as to the means of ascertaining, at 
any time, the amount of alteration which has taken place in the axles ; 
and leithe to restore them to their former state, or limit the period of their 
working. 

After ascertaining the average weight which axles have to support, and 
the strain they undergo, the following experiments were proposed to be 
made :—On analysing the strain upon axles, it was found to consist, let. 
Of a vertical strain, due either to that portion of the weight of the engine 
bearing upon that point, in consequence of the position of the centre of 
gravity, or to the action of the springs of the hinder axle in the six-wheel 
engines. This strain being thus defined, even supposing that the parts 
upon which it acts аге аз near as possible to the point d'appui formed by 
tbe wheels, tends, nevertheless, to bend the axle іп a vertical direction, 

2nd.—A twist or strain, arising from the conoidal form of the peripheries 
of the wheels, and inequality in the inclination of the rails; from which it 
happens that the peripheries of two wheels, fixed проп one axle, never 
touch the rails at the same part at the same time, and consequently, each 
of the wheels slip alternately on the rail: if the twist resulting therefrom 
1 too violent, it keeps all the molecules in a permanent state of vibra- 

оп, 

3г4.--Тһе shocks arising from inequalities in the road, caused by the 
undulations of the rails, and the momentary depression of the rails at their 
point of junction when а train passes. These shocks increase in violence 
in proportion to the speed of the train, and act in a direction at right 
angles to the axis of the axle. 

4th.—Another kind of shock, arising from the oscillation of the train, 
which acts on the axles both in the direction of their length and at right 
angles thereto, increasing in force in proportion to the diameter of the 
wheels on the axles. 

In order to appreciate the effects of these four kinds of strain, the Com- 
mission is of opinion, that the first series of experiments to be undertaken, 
should be to inspect a certain number of axles which have already worked 
for a given time upon railways, and minutely examine their interior tex- 
ture. As, however, these experiments could not lead to perfectly satisfao= 
tory conclusions, from the want of points of comparison, the Commission is 
of opinion that it would be advisable, at the same time, to commence ex- 
periments upon axles, 

These experiments might be made by taking an ordinary locomotlve 
axle, furolshed with the two wheels, loading it as it would be if adapted 
to an engine, and giving to it a rotary movement, similar to that which it 
would acquire if employed upon a railway. By placing the wheels of 
this axle upon a frame, consisting of another axle, furnished with wheels, 
to which motion is communicated by a steam engine, the Srst class of ac- 
tion to be observed will be obtained. 

All the other motions might be obtained by this means; and also, by a 
suitable construction of the wheels of the frame, the twisting of the axles, 
the shocks arising from the bending of the rails, and the shocks arising 
from the oscillation. By this method of proceeding, the axle submitted to 
experiment will be exposed as nearly as possible to the same injurious en- 
tion as when in use; only, instead of advancing upon a railway, the rail- 
way will present itself to the wheels. The Commission, wishing to ascer- 
аи the expense of the above experiments, arrived at the following ге- 
sults sm . ' 


in жш. 


1317. 


It will be understood, that the apparatus used for trying the experiments 
must be made of pretty large proportions, and all the parts must be suf- 
cieatly strong to resist the action, the effects of which it is intended to 

ve. 

The details of this apparatus must be carefully attended to; hut the ex- 
pense cannot be estimated at less than from 4001. to 5001. In order that the 
experiments may lead to results worthy of interest, it will be necessary to 
try, comparatively, axles of at least three different diameters, and to act 
upon two axles of each kind, in all six axles, furnished with their wheels, 
the expense of which will be about 001. 

Lastly.—The working of the apparatus will require a certain amount 
of power, constant attention, and the renewal or repair of some parts of the 
noel such as the brass bearings for the axles, or the tyres of the 

eels. 

Іп concloslon, the Commission is of opinion that, in order to make ex- 
periments in a suitable manner, an outlay of at least 8001. will be required. 
It ia evident that these experiments will ocoupy a considerable time; but 
this does oot appear to be a sufficlent reason for abandoning them. 

It was observed by the Commission, that In locomotive engines there 
were macy parts subjected to considerable strain and violence, the rupture 
of which would be of minor importance, and that they might therefore, 
without much inconvenience, be allowed to remain іп use until nearly worn 
ont: of this kind are the rods which connect the locomotive to the tender, 
and also the bolts which serve to fasten them. By manufacturing several 
similar pieces with care, putting some of them іп use, and keeping the 
others for the purpose of comparison, the Commission is of opinion that 
interesting results might soon be arrived at. 

To conclude, as regards axles,—it only remained for the Commission to 
io quire into the precautions to be taken in the case of breakage of axles, 
ia order to prevent any accidents arising therefrom. Plans have been pro- 
posed for this purpose by a great number of inventors, which it may be as 
well to make mention of here. 

These plans may be divided into two categories ; the first of which con- 
sists in the employment of wheels running оп the rails in front of the 
engine, and serving as guides. The second consists in the employment of 
guides on the rails, tbe rods of which, being attached to the framing of the 
engine, are intended to keep the train in its place on the rails. Neither of 
these plans appeared to the Commission susceptible of usefal employ- 
ment, The guide-wheels would have the inconvenience of preventing the 
engineer from perceiving the breaking of the axle in time to stop the 
traio 


With regard to the guides, if they were made as proposed, in the form 
of drags, tbey would cause shocks and serious accidents ; they also would 
pot offer any resistance to the oscillations of the engine; if made light, 
they would readily be broken when subjected to a violent shock; and If 
heavy, they wonld evidently facilitate the running of the train off the 
rails, 


As regards the working of railways, another not less important question 
occupied the attention of the Commission. On the occasion of the Ver- 
sailles accident the general opinion was, that nothing fatal would have 
happened if the locomotive << Matthew Murray” had been mounted on віх 
wheels instead of four. This appeared also to be the opinion of Govern- 
ment, as one of the first precautionary measures was to prohibit the com- 
panies io the environs of Paris from making use of locomotive engines 
with four wheels, Before, however, this measure was made general (the 
immediate application of which would prove ruinous to many other com- 
panies besides those іп the environs of Paris), the Commission thought 
proper to inquire into it as regards safety, and for this porpose took an 
account of the number of accidents which had happened upon railways 
worked with locomotives, either of six or four wheels, and the conclusion 
they came to was that, as regards public safety, the six-wheeled engine 

some advantage over the four-wheeled engine, especially when 
the two driving-wheels are provided with flanges; this advantage is not, 
however, во great at present as entirely to do away with the four-wheeled 
engines. The attention of engineers must be especially directed to the 
improvement of the six-wheeled engines, and there is no doubt that when 
these engines have undergone the improvements which may be suggested, 
they wili be geuerally preferred. 

The parties Іп favour of the fonr-wheeled engines brought forward, in 
support of their opinion, the fact that, in six-wheeled engines, the centre 
af gravity of the whole was always before the cranked axle, and that, 
Therefore, in case of the front axle breaking, these engines would fall as 
easily as the four-wheeled engines. On the other hand, by placing the 
framing which supports the foor-wheeled engines inside, the fall of the 
wheels is prevented when an axle breaks, and there is no further fear of 
accident ; but the Commission observes, that if in most of the present six - 
wheeled engines the centre of gravity is in front of the cranked axle, there 
is по practical impossibility in bringing it upon the axle itself. Tbe front 
males are, besides, not the only ones the rupture of which is to be feared ; 
the cranked axles frequently break, and such accidents, which are not 
much to be feared іп а six-wheeled engine, may have serious consequences 
in д four-wheeled, 

ith regard to the advantage attributed to placing the framing inside, 
it is, perbaps, sufficlent to observe, that this arrangement does not apply 
particularly to four-wheeled engines, and that nothing conclusive can be 
arrived at as regards the safety of the engines fitted np in this manner. It 
does not appear certain that this will prevent the ranning off from the rails 
oa the breaking of an axle, 
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Fires сап only arise from two causes :-186, The sparks евсвріор from 
the chimney of the iocomotive : od. Portions of incandescent or ignited 
fuel falling from the furnace, which falling pieces, even should there be по 
wind, are driven along by the current of air prodaced by the rapia move- 
ment of the train. 

As regards the sparks which issue from the chimney, the Commission 
observes, that since railways were first worked, the chimneys of locomo- 
tives have always been furnished with а woven wire guard, which stops 
the sparks, and at the same time returns into the smoke-box a portion of 
the pulverulent substances, which, when allowed to escape, cause great 
leconvenieoce to travellers. This guard has since been somewhat im- 
proved; for instance, it has been formed of a closer fabric ; also the chim- 
ney has been formed trampet-mouthed, with iron wires stretched across it, 
whereby a stronger guard than the ordinary ove is formed. The employ- 
ment of the guard not having, however, always prodaced satisfactory 
results, other methods have been resorted to, which it will perhaps be 
advisable here briefly to describe: 

A strong metallic basket was placed at the lower part of the chimney, 
in the form of a truncated cone with its small eod downwards. By this 
arrangement the portions of cinder and ignited fuel are presented obliquely 
to the meshes of the fabric, and therefore the smoke will have great diffi- 
culty in drawing them ор. A horizontal cover was placed in а part of the 
chimney to arrest the portions of cinder aud fuel, and throw them back to 
the bottom of the chimney, and the smoke escaped by lateral openings. In 
some cases, these two plans have been combined in one chimney, one above 
the other. Lastly.—A plate of iron pierced with round holes, about one- 
third of an inch іо diameter, was placed іп the smoke - box, іп a horizontal 
position; whereby all the sulid portions of fnel, which were not presented 
directly to the orifices, were immediately thrown back to the bottom of the 
smoke-box, 

To these may be added another method tried in Germany, which ap- 
peared to produce satisfactory results. It consists іп placing a fan, or 
wheel furnished with wings, оп the top of the chimey, at an inclination of 
45°, which, being put in motion by the heated air issuing from the chim- 
ney, drives the sparks to the sides of the chimney, where they are extin- 
guished and fall back. 

The Commission having ascertained the advantages of these several 
plans, was of opinion that there was no occasion to recommend апу one 
of them in particular, but that it would be advisable to submit each to 
regular experiment; and until it should be shown by experience which 
mu the best, the railway companies should ba obliged to use one of 

em. 

With regard to the ignited fuel falling from the farnaces of locomotives, 
the only means known of preventing the accidents which may result there- 
from, is by employing an ash-pan to catch the cinders, and thereby prevent 
them from falling to the ground. There are, however, several disadvantages 
attending their use, snch as—preventing the draft; being too near the 
ground ; causing the bars of the furnace to wear away more quickly, and 
rendering the cleaning of the furnace more dificult; und, lastly, prevent- 
ing the engineer from immediately putting out his fire, should it be neces- 
sary to do во. 

Ап arrangement might, however, be contrived to do away with these 
disadvantages, elther wholly or partially, in which case the ash-pans might 
be employed with great advantage; but in the present state of things, the 
Commission is of opinion that there is no occasion to recommend their 
employment, and can only propose to await the result of longer expe- 
rience. 


ILI. On the mode of attaching the engines and carriages together, the 

kind of break employed, and the methed of deadening shocks. 

A very important question was next discussed by the Commission, vix., 
whether more than one locomotive ought to be allowed to be attached to a 
train. The conclusion arrived at was, that there was always disadvan- 
tage, and sometimes danger, attending the use of more than one engine, It 
is, in fact, impossible tbat the engineers of the different engines should 
always әсе in concert; and moreover, if the foremost engine should meet 
with any accident, rendering it necessary to stop, the hinder one, continu- 
ing to progress, would most likely throw it off the rail, if the speed were 
considerable. 

The Commission is therefore of opinion that more than one engine ought 
not to be used to one train, except, in certain cases, оп railways in the 
environs of Paris, or otber large cities, where there are an immense num- 
ber of passengers. 

Under these circumstances, when it is absolutely necessary to use two 
engines, how are they to be attached’ If one of them is а six-wheeled 
engine, which of them is to be placed in front; and if both are six or 
four-wheeled engines, should the heaviest or the lightest be placed fn 
front? 

In order fully to answer these questions, the Commission thinks fit to 
remark that the principal danger consists in the probability, in dertain 
cases, of the front engine being pushed forward by the hinder one; іп 
which case it is liable to go off the rails, and might thereby canse very 
serious accidents, Under these circumstances, as the six-wheeled engines 
are more firm than the four-wheel, and are for that reason less likely to 
get off the rails, when two engines, one of six and the other of four 
wheels, are to be employed іп one train, the six-wheeled one should be 
placed in front. For the same reason, when two engines of different 
weights are employed, it is desirable to place the heaviest foremost, 
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The Commission adds, that it will be better to have both engines er- 
actly alike, and that the principal point to be observed when two engines 
are employed is, never to allow the hindmost опе to be driven at а greater 
speed thao the foremost, and also to take care that the driver of the front 
engine has the driver of the other engine under bis control. 

The next question discussed by the Committee was, whether, as regarded 
safety, the position of the engine in front or behind the train was material. 
With respect to this, it appeared evident that the engine - driver, if placed 
behind the train, could not easily see what was going on in front, and that, 
therefore, there would be great danger of his not perceiving any obstacle. 
The Commission was therefore decidedly of opinion that the locomotive 
ought never to be attached to the hinder part of the traio. 

Having thus disposed of the questions relative to the engines, the Com- 
mission inquired into the different plans employed for linking the carriages 
together. There appeared to be three :—The first consists of chains of a 
certain length, leaving a certain space between the carriages, independently 
of that allowed for the play of the springs. The second consists in the 
employment of moveable bars, which also allow of the play of the springs, 
but onite the carriages more rigidly than the first plan. The third, and 
last plan, consists in uniting the carriages rigidly together, by screws and 
keys. 

On comparing these plans, the Commission remarked, that as regarded the 
first, independently of the disadvantage it possessed of causing anpleasant 
shocks in starting, serions accidents might be occasioned, in the case of a 
violent shock, by permitting the carriages to ran over each other. It was, 
therefore, considered that the best mode of uniting the carriages would be 
by rigid fastenings acting upon springs. By this means, in case of a 
collision, the train would offer the resistance of a solid mass, and there 
would be no danger of the carriages ruuning over one another. 

The only disadvantage of this plan wonld be, requiring more power 
from the locomotive; but this ів a minor consideration, when the safety of 
the passengers is concerned. The Commission was therefore of opinion, 
that the carriages should be united in such a manner as to allow of the 
buffers being always in contact. 

Another no less important question was, whether vebicles with cast-iron 
wheels ought to be allowed between the tender and the passenger car- 
тіндев. This was decided іп the negative, as it appeared that cast-iron 
wheels, running with t speed, would soon wear, and were liable 
10 Bees in which case, the train would be almost sure to be thrown off 
the rails, 

The Commission having thos decided upon the best means of forming 
the trains, as regarded the safety of the passengers, the subject next to he 
considered was the best means of regulating the speed of trains, and free- 
ing them as mach as possible from danger of accident, to which they 
might be exposed. 

The most usual causes of accidents may be resolved into one, viz., а 
sudden shock, produced either by the locomotive coming into contact with 
some obstacle ; by the breaking of an axle; or by running off the rails, 

As regards the breakage of axles, accidents likely to occur therefrom 
may be most readily prevented by the promptitude and intelligence of the 
engine-driver, 

With regard to shocks and sudden stoppages, what tends most to in- 
ı reage the danger is the speed at which the train is travelling; in order 
therefore either wholly or partiaily to obviate them, it is desirable to Gnd 
out the best means of slackening the speed at pleasure. For this purpose 
brakes are used, which act by pressing on the periphery of the wheels of 
one or more carriages of the train, and by that means diminish the speed. 

The brakes most commonly used проп railways may be divided into 
three ciasses.—Ist. Brakes actiog on one wheel only of each axle, and 
pressing on one side of the wheel.—2nd. Brakes acting on one wheel of 
each axle, but pressing against both sides of the wheel.—8rd. Brakes 
acting on both wheels, and on one side of each wheel. 

Neither the first nor the second ought to be used, as they have a tendency 
to dismount the wheel opposite to that on which they act; and the first, 
especially, has a tendency to destroy the paralleliam of the axles, which 
might occasion serious accidents. 

The third class of brakes possesses nelther of these inconveniences. It 
is true that, by acting on one side of the wheel only, the whole of the 
pressure wiil be exerted upon the pivot of the axle; and although this 
pressure is equal to the weight supported by the wheel (and consequentiy 
the pivot of the axle does not sustain much more strain than under ordi- 
nary circumstances), the best plan would по doubt be that by which a pair 
of wheels would be acted apon on both sides simultaneously; the efforts 
of inventors should therefore be directed to this object. 

With regard to the brakes now in ose upon railways, the Commission 
wer not sufficiently iaformed upon the snbject to be able to recommend 
апу one of the proposed plans, and it appears that careful experiments 
would be necessary to decide the question. The following are the facts to 
be considered in these experiments :— 

1st. What is the time necessary for enabling the person having the ma- 
nagement of the brake to produce sufficient pressure on the wheels to stop 
tLem, including the time necessary for signalling? 

2nd. What is the time necessary to elapse, and what distance will have 
been travelled, before a carriage, travelling at various speeds and provided 
with efficient brakes, сап be stopped ? 

This experiment ought to be tried many times, under various atmospheric 
tendencies, in order to test the effects of dryness, dampness, ог hoar-frost, 
or the effect of throwing sand on the rails, es was proposed and practised 
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on the railway from Saint Etienne to Lyons; the experiments should be 
made upon levels as well as inclines. 

8rd. What is the time necessary to elapse, and the distance to be ғап 
over, іп order to stop a train composed of a locomotive and tender, and 
six or eight ordinary carriages, on different inclines and under various at- 
mospheric influences, the carriages being provided with brakes, and driven 
at various speeds, making use, — lat. Of the tender brake, the steam being 
shat off.—2nd. Of one, two, or more of the carriage brakes, the steam 

shot off.—8rd. Of all the brakes, and reversing the engine; in fact, 
employlng all the means kaown for stopping —The Commission, іп con- 
sidering the question as to the propriety of skidding all the carriages, is of 
opinion that it wonld perhaps be advisable, when proceeding at a speed of 
from twenty-five to thirty miles an hour, to adopt this method ; but generally, 
in a train composed of a locomotive, tender, and seven or eight carriages, 
only one of the carriages is provided with a brake, and the Commission 
wished to ascertain which carriage it should be applied to. 

It was remarked that, independently of the momentum acquired by the 
carriages respectively, each of them is, at the time of stopping, pusbed 
forward by the one bebind it, especially when connected loosely by chains ; 
it therefore appeared advisable to provide the last carriage with a brake, 
which should act at the moment of stoppage, and, by thus offeriog a re- 
sistance, the force of which may be mathematically calculated, tighten the 
connecting chains or rods of the front carriages. 

Should any apparatus be used to deaden shocks? And if so, what po- 
sition onght it to оссару? 

On this subject, the Commission is of opinion, that if it were possible to 
throw the whole or the greater part of the force of the abock upon алу 
inert body, the safety of the carriages would be much iucreased ; and as 
to the place it ought to occupy іп the train, the Commission considers it 
best to place the brake between the tender and the passenger carriages. 

Several kinds of apparatus adapted for this purpose, were presented. 
Some of them were composed of metallic springs, which would be gra- 
dnally compressed by the shock, and by that means slacken the speed of 
the train; and others were composed of air-springs acting upon the same 
principle. 

With regard to the former, they would be the more efficacious, in рго» 
portion to the time they allowed the train to run while compressing the 
springs ; bot, at the same time, the length of the springs must. not be such 
as to cause danger of running off the rails when traversing сЬгтев. On 
the other hand, it will be understood, that it is advisable to constract them 
во as to offer the greatest possible degree of resistance; their weight mast 
not, however, be greater than that of an ordinary loaded carriage. In 
order to produce the desired effect, the apparatus shonid be so constructed 
as to allow the train to bear the greatest possible compression without іп» 
jury; occasiou no danger in traversing curves ; and offer the greatest pose 
sible resistance with the least weight. 

With regard to the air apparatus, it would not act efficiently unless made 
of very large dimensions, so as to present a large body of air to be com- 

reased ; this kind of buffer is therefore inadmissible, from Ив bulk. In 
fact, as the density is in an inverse ratio to the volume of air, the apparatus 
woald not act until the piston, meeting with resistance from the air, would 
be nearly at the end of its course, at which point it would not offer any 
efficient resistance to a shock of any considerable violence. 

It appeared to the Commission, that an apparatus offering great resist- 
ance would not act so efficiently as one which would be broken by the 
shock of a collision. 

It was thonght that it would be advisable to propose a prize to the ine 
ventor of any apparatus, which, after being in use for some time, was 
found to act eflicientiy. 

There are some preliminary arrangements, as regards safety, to Бе con- 
sidered. One precaution which has been adopted consists in interposing 
between the tender and the passenger-carriages ая many empty carriages 
as there are locomotives: this precaution may, in most cases, preserve the 
passengers from injury. 

IV. Of Rules to be enforced by Law in Working Railways. 


The first point to be considered, as regards safety in railway transit, із 
the working with perfect regularity, and subject to fixed rules, which must 
never be infringed ; it is clearly Ша duty of Government to legislate on 
this subject. 

By the present laws, railway companies are empowered to frame bye- 
laws for working, but they are obliged to submit them for the approval of 
the higher authorities. This is a salatary regulation, and the companies 
ought to be bound to inform the Government, in good time, of the hours 
fixed for the departure of the trains, as well from the termini as the inter- 
mediate stations. 

Express trains must be used as rarely as possible, and only when they 
are absolutely necessary: their approach must be signalled along the lines 

The Commission has not given much attention to cases where accidents 
might happen from two trains meeting on the same line. On railways, by 
which a great number of persons travel, there are always at least two 
lines of rail, and the only likelihood there is of one train running isto 
another, is when they are both travelling the same way; and even this 
might be avoided if the officiais were to adhere to the times fixed by the 
authorities for departure from the termini, and those fixed by themselves 
for the intermediate stations. 

Independently of the shocks which may happen when the trains are in 
motion, passengers have sometimes been seriously injured from shocks 
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oocasioned on stopping at the termini, by coming into contact either with 
tho walls or the carriages. This occurs either from the ignorance or neg- 
ligeace of the engineers, and sometimes from a derangement of the brake 
not allowing the train to be stopped with sufficient promptitude. 

In order to obviate this, it would be advisable to direct the engine-drivers 
to stop the train completely before reaching the place where the passengers 
are to alight. When a train is in progress, it is indispensably necessary 
for the engine-driver to be constantly warned of all that passes on the 
line ; and for this purpose there must always be, between the engine-driver 
and station-guards, certain signals, which may be readily understood by 
the latter; and by means of which the station-keepere may always com- 
monicate with each otber., Signals between the engine-driver and guard 
of railway traina either do not, for the most part, exist, or are very imper- 
fect. It will, nevertheless, be readily conceived, that many casualties may 
erise during the progress of a train, of whieh it is necessary for the engine- 
driver to have notice,—as in case of the breaking of an axle, the carriages 
ronning off the rails, «с. The Commission thinks that Government ought 
to direct, that in euch passenger-train there should be a guard, furnished 
54 the means of communicating the necessary intelligence to the engine- 

ver. 

Auother өп Мәсі of importance in railway transit is the question. 
at what speed they should travel? and on this head, the Commission de- 
liberated, first, whether it would be advisable to fix а maximum speed; 
bot it was found, that a speed which would be without danger on very 
alight inclines and curves of large radius, would be extremely dangerous 
an seso inclines and carves of small radius, and which were to be tra- 
versed by heavy trains; it is, therefore, proposed to fix a maximum speed 
for each road, regard being had to the inclines and curves оп each line, 
and aleo to the trains to run npon it. 

It would also be very useful (ог each engine to be furnished with an 
apparatus for indicating (permanently and independently of the will of the 
engineer) the maximum speed of the train at any period of its journey. 


Note оп Experiments made upon the new line of ғай at Saint Germain, 
with a Locomotive constructed by М. Flachat. А 


Тһе town of Saint Germain із situate on ап elevation of about sixty 

ards above the plain upon which the line of rail terminates at the Pecq 

ridge. The atmospheric railway overeomes this difference of level by 
means of а series of gradients, forming altogether а ШІ кесері curve, 
aloping towards the earth, and terminating in a gradient of 1083 yards in 
length, and having an inciination of 85 yards. 

M. Flachat, who was charged with the superintendence of the works, 
acknowledged the necessity of constructing а powerful engine, capable of 
propelling upon steep inclines the materials necessary for the construction 
of the road, and the apparatos for the atmospheric pian. The engine is 
now employed for drawing earth from cuttings in the forest of Saint Ger- 
main: the wagons running up empty, and returning fall. 

The experiment made on the 17th of June last, was for the purpose of 
ascertaining the maximum weight the engine was capable of drawing on 
the above incline. The train consisted of four wagons loaded with earth, 
and weighing, when empty, between three and four tons, One wagon was 
found, when loaded with earth, to weigh nearly 19 tons. The load, on 
descending, was therefore— 

The Engine, weighing about .. ee .. .. 20 tona 
The Tender 9 
Four loaded Wag nns 4 
A Brake Carriage .. oe .. oe . 8.4. 


76 tons. 


The train started at a moderate speed, with the regulator entirely closed, 
The train having ouce stopped, it was found to be impossible to ascend 
again. One, two, and threo wagons were then sucoessively emptied, and 
n was not possible to ascend the incline until this was done. The train 
therefore consisted of— 


Тһе Engine.. .. .. oe 


Three W. .. . 9 .. 
алым Ву IO oul | 83 tons nsefal weight. 
А Brake С. .. oe . 3. 
This experiment was made twice, and gave the same resnits both times. 
The engine was working at a pressure of five atmospheres; the power 
it exerted, supposing the action of the steam to be the same throughout, 
was therefore about 8 tons 4% cwt. The resistance to be overcome was as 


50 tons) W tons dead weight. 


э — қ 
tons. cwt. Ib. 

Friction of various kinds, reckoned as 900th ef the weight (76 tons) 0 7 М 
Action of gravity .. -. oe .. .. .. .. « 116 0 
2 зы 


There remains а difference of 1 ton, 13 owt, owing to the diminution of 
pressure, and additional frictlon of ail klods, and other casualties. It wiil, 
of course, be understood, that on less steep inclines this tractive power 
will be much increased. 
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REVIEWS. 


The High Pressure Steam Engine investigated : an exposition of its com- 
parative merits, and an essay towards ite improved construction. By Dr. 
Ernst Asan, practical machine maker, Plau, Saxony. Translated by 
W. Pole, F.R.AS. Parts I. and II. Weale, 1847. gvo., рр. 145. Six 
plates. 

The object of this book is а novel one. It is to advocate the superiority 
of the high-pressure over the low-pressure engine; and the omission of all 
exceptions in favour of the latter kind of engine leads to the inference, that 
the author recommends the adoption of the former under all circumstances, 
and for all purposes. 

Dr. Alban tells us that he {s a practical manufacturer of engines; that he 
has been engaged for thirty years, without intermission, in stndying this 
subject ; that he has made a large number of engines of various dimensions 
and varieties ; and has been in the constant practice of experimenting with a 
view to their improvement. A man who brings forward his opinions thos 
authenticated by long experience, has a right to demand some attention to 
them, and will generally have something to say which is worth listening to. 
This is the case in the present instance; but while full credit is to be given 
to our author for his practical knowledge, it must be premised that he bas 
confined his attention almost exclusively to engines worked by high pressure, 
and consequently is far more qualified to speak respecting their advantages 
and capabilities than respecting those of low-pressure engines. Possibly, bad 
he studied the latter more, he would have thought better of them. 

These considerations apply exclusively to Dr. Alban’s practicel knowledge 
dis theoretical opinions are to be criticised independently aud abstracted)y. 
We shall find that his physical conceptions, though often clear and vigorous, 
occasionally lead bim into serious errors. The translator of this work sets 
out with high professions of the necessity of theoretical accuracy, and laments 
the aberrations of the unlearned in a manner which to some of bis readers 
wili appear amusing. He is very caustic respecting the unhappy frequency 
of blunders arising “ from the practical methods adopted by ignorant men,” 
and complains that “ unbappily, in most cases, the unfortunate public have 
to pay for the schooling of their engineer, —“ unless the engineer has a 
knowledge of principles to guide him, and a capability too of reasoning on 
those principles.” After this wholesale condemnation of engineers, it might 
have been hoped that Mr. Pole would have at least avoided the errors which 
he denounces, and that he would not have published in an English form 
several notions greviously at variance with the said “ knowledge of princi- 
ples.” Не professes to correct his author's mistakes, but the worst of them 
are passed over uncorrected, and apparently unobserved. 

Of the two Parts of the work before us, the firat is theoretical; the second 
refers to details of construction. We shall for the present confine our at- 
tention to the former, in which the author examines the objections brought 
against high-pressure engines, and replies to them, and then proceeds to а 
serial account of the advantages peculiar to these engines. 

The objections may be considered firet—they are principally these five. 
lst. The danger of explosion: 2nd. The loss of heat: 3rd. The relinquish- 
ment of that power which arises from condensation: 4th. The consumption 
of ой and grease for lubrication: öth. The wear and tear of metal from the 
rapidity of motion. We will take these objections in their order. 

The firat objection—respecting the danger of explosion—may be considered 
to be of a two-fold nature: for we have to ascertain primarily whether a 
high-pressure hofler be more likely to explode than в low-pressure boiler ; 
secondarily, whether the results of in explosion are more disastrous in the 
former case than in the latter. Our author does not make this distinction ; 
but it is obviously necessary for the complete examination of the subject. 
In comparing the probabilities of an explosion occurring in either case, we 
must, of course, for the fairness of comparison, pre-suppose that, ceteris pari- 
bus, the metal of the boiler is always made of a thickness proportional to 
the intended steam pressure: that із, that a boiler intended to bear a pres- 
sure of four atmospheres, is made twice as strong as one intended for a pres- 
eure of two atmospheres, &c. Unless this supposition be made, an accurate 
general comparison of the probabilities of explosion would be impossible ; 
and, moreover, the precaution is one so palpably necessary, that no man of 
common prudence would neglect it. This being premised, we proceed to 
our author's firat view of the case. 

« Every boiler may become supercharged with steam when the quantity 
drawn off із less than the quantity generated, and when the safety-valves, in 
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consequence of imperfections in their action or condition, do not properly 
perform their duty. Therefore, in so far as similar safety apparatus are used 
for both bigh and low-pressure boilers, they must be liable to similar inter- 
ruptions in their working. Experience has shown this very often, and it 
has been found that even the vertical open-mouthed feed-pipes of low-pres- 
sure boilers, which act as escape-pipes when the boiler pressure is too great, 
(these are wanting in marine engines,) are not always secure. If then an 
overfilling of the boiler with steam is equally possible in both high and low- 
Pressure engines, both are liable to danger from this source; as the strength 
of the metal is adapted to the working pressnre, and therefore the proper 
elasticity for which the veseel is constracted must be exceeded when such an 
occurrence happens. But there із an advantage on the side of the high- 
pressure engine, for the elasticity must be increased in a much higher ratio 
than with the low-pressure engine, before it overcomes the pressure at which 
the boiler is proved (usually ‘hive times the working elasticity); and there- 
fore a much longer time will elapse before absolute danger arises. For ех- 
ample, in a boiler working at eight atmospheres, it will take a much greater 
lapse of time for the pressure to rise to 24-atmospheres, than it would to 
reach 121b. per square inch in a boiler working at 4 Ib.; and these would be 
the points at which danger may be supposed to arise in the respective cases. 
This gives a key to the experience of late times, that as great a proportionate 
number of low as of high-pressure boilers have exploded, as well in порвав 
as іп America and France ; and that among the latest instances, the ассійепіа 
with the former have reached an alarming extent.” 

This extract brings us to the first allegation, that it takes a longer time to 
overcharge a high-pressure than a lower pressure boiler. The general truth 
is not stated with sufficient precision; it may be explained by the following 
example: by referripg to the best tables for the relative volumes of steam 
at different pressures, we find that any given quantity of water will produce 
249 times its bulk of steam of eight atmospheres’ pressure, and 1669 times 
its bulk of steam of one atmosphere. Consequently, to fill a boiler with the 
latter or low-pressure steam, rather less than seven times as much water 
would he required as would be necessary for filling it with the former or 
high-pressure steam. 

Now, it has been ascertained that the pressure іп the boiler has no influe 
ence оп the rate of vaporization—that is, with a бге of given intensity and а 
fire-box of given dimensions, the same number of ponnds of water will be 
converted into steam ina given time, whether the boiler-pressure be one 
atmosphere or eight atmospheres. Coupling this consideration with that in 
the preceding paragraph, we arrive at the conclusion that the overcharging 
а boiler which can only resist a pressure of one atmosphere, takes about опе- 
seveuth of the time required for overcharging a boiler which will bear a 
pressure of eight atmospheres. In order to the accuracy of this conclusion, 
it is requisite however to suppose nothing altered but the boiler pressure, 
and that the capacity of the boiler, tbe intensity of the fire, and the dimen- 
sions of (ће fire grate, are in all cases the same. With this proviso (which is 
not stated by Dr. Alban), we may establish the general conclnsion, that а 
low-pressure boiler is overcharged in а shorter time than а high-pressure 
boiler. 

Onr author then proceeds to consider the causes of explosion, and details 
the various hypotheses which have been suggested, such as that of the gene- 
ration of an explosive gas from the decomposition of tbe water—the genera- 
tion of hydro-electricity—and the sudden conversion of water into steam by 
coming іп contact with overbeated parts of the boiler. The latter of these 
hypotheses is by far the most probable; but there is one important point of 
agreement in them ай, namely, that the ultimate or inducing cause of an 
explosion is the sinking of the water too low in the boiler, and the conse. 
quent over-heating of the metal. To this poiut, therefore, attention must be 
confined, when the safety of high-pressure and low-pressure boilers іл com- 
pared. We have simply to ascertain which of the two is most liable to be 
overheated. One of the principal causes of this evil is 

“Too great an accumulation, either general or partial, of scale or earthy 
sediment in the boiler. These substances being bad conductors of heat, 
prevent, when in large quantities, the proper distribution of caloric to the 
water, or at least injuriously retard its transmission. The heat of the metal 
then increases to too great an extent, and may frequently rise to incande- 
scence. Sometimes it happens that tbe layers of deposit arrange themselves 
in inch wise as to leave iuterstices to which the water cannot penetrate : 
now if any of the adjacent portions become cracked, the water will suddenly 
find its way upon the bot metal, and will cause a local explosion, thereby 
loosening the scale not only from the part previously affected, but for е con- 
siderable distance round, and consequently increasing the contact of the 
water with the heated metal. This produces a rumbling commotion in the 
water, which, if the incandescent spot be large, may be in the highest degree 
injurious to the structure of the boiler. The steam thus suddenly formed 

augmenta the pressure, and hence again increased danger may ensue, parti- 
cularly as the spot overheated will have been rendered more susceptible of 
damage. It has ofteu been remarked that explosions were immediately pre- 
ceded by the rambling noise alluded to above. The high-pressure engine 
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has in this respect also ап advantage over the low-pressure, in that the sedi- 
ment, when the elasticity is great, seldom attaches itself firmly to the sides 
of the boiler, but collects in a loose state, and is easily removed.” 


The comparison proceeds in а fair manner as follows :— 


“ Boilers which are fitted with imperfect water ganges or feed apparatus, 
are particularly liable to the evils of a partial exposure of the fire surface, 
and unfortunately these defects are but too common, particularly with high- 
pressure engines. The same liability to danger is also incurred where inten- 
nal fire-tubes are inserted, or where the water space is too flat and confined, 
and is exposed іп ап injudicious manner to the flues. When tubes are ine 
troduced, they seldom lie deep enough under the water level, and are there- 
fore soon left uncovered by an accidental slight depression of the latter; and 
if the water chambers are too confined, the water will be often driven out 
during violent ebullition. Marine and locomotive boilers are particularly 
liable to this. А steam boat boiler which borat at Hull (an account of the 
accident, with a description of the appearance of the boiler after the explo- 
tion, will be found in the ‘ Civil Engineer and Archstect’s Journal,’ August, 
1838, p. 283) furnishes an example of such an improper make. Both impes- 
fections were united in its construction, and the collapsed fire-tubes showed 
that the metal of these parte had been overbested in consequence of the 
water being driven out of the too contracted surrounding chambers, and thas 
by such overheating the parts were weakened, and at lest snddenly gave way 
to the pressure. itis much to be regretted that marine boilers are usually 
subject to the evil of too confined and too shallow a water space; because 
the ship’s motion renders them particularly liable to the exposnre of the 
fire-tubes: the use of sails increases the mischief, for when the ship has lain 
over on one side for some time, her righting or careening will throw the 
water back upon any portions of the metal that may have become over-heat- 
ed, and thus danger may ensue in proportion to the length of time the parts 
have been exposed and the degree of exposure. Hence we find the majority 
of explosions occur on board steam boats, and proportionately but few on 
shore. 

Now since all marine boilers, as well for low as high-pressure, аге liable, 
if injudiciously constructed, to similar dangers of the kind we have named 
ebove, uo conclusion to the prejudice of high-pressure engines can be drawa 
from such accidents. Indeed of late years а general comparison has been tn 
favour of the high-pressure system.* One reason why low-pressure boilere 
must, under the evils above-mentioned, be less secure than high pressure, is 
that in the former the ebullition is much more violent, and the water thereby 
more liable to be expelled, whereas under a great elasticity the bubbles of 
steam generated take a smaller volume, the ebullition goes on more quietly, 
and therefore the danger is lessened. 

The common chest form of low-pressure boilers with straight sides tends 
to increase the liability to the exposure of parts heated by tbe fire, especially 
if furnished with internal flues, as is generally the case with marine boilers, 
The large flat surfaces easily bulge out by an increased pressure within, and 
the consequent augmentation of cubical content causes a sinking of the 
water surface ; after which the restoration of the elasticity to its original de- 
gree may throw back tbe water over the spota it formerly left, and thus tba 
source of danger is at hand.” 

The last mentioned evil is not enlarged upon in a manner corresponding 
to its importance. It may be demonstrated that boilers with flat sides аге 
subject to much greater strain than those which are curvilinear in every part 
If the boiler be of the form known in geometry as a solid of revolution with- 
out flat ends (that is, if every section perpendicular to its axis be a circle), 
the elastic pressure within will not tend to buige it. We think it may be 
shown that, in this case, the tension of the metal is direct or tangential, and 
that there are no transverse strains, analogous to those of a deflected beam 
or girder. But where Hat surfaces are exposed to the action of steam, 
there із а tendeucy to make them belly out, like the sails of а ship. 
In this case, the metal іг subject to transverse strains, and in consequence of 
the tendency to bending, will be subject to forces of both extension and com- 
pression (like a deflected beam) ; these forces greatly exceeding those arising 
from direct tension in the solid of revolution. It will be seen therefore thas 
boilers with flat sides have а great disadvantage—in addition, it must be ob- 
served, to the weakness at the angles,—from the imperfect connection of the 
plates. 

Another cause of danger in low-pressure engines, which Dr. Alban insists 
upon, is their great size. 

The greater the content of а boiler, the greater surface it must offer to 
the pressure of the steam, and the greater danger it must be subject to. This 
truth is so self-evident, that it is incomprehensible how it should be so uab- 


versally neglected. The size of many boilers at present in use is truly a» 
tounding. I have not unfrequently seen them as large as 5 or 6 feet in die- 


е Vide * Echo du Monde savant,’ No. 24, p. 178. Up to the year 1834, only twenty en - 
plosions had occurred In America with high-pressure engines, while thirty-two had 1. 
ре with low. pressure; and it із well known how common the high-pressure engine 
tha: articularly in the Western States. Ata later date, the proprietors of 

orth America have stated, in а memorial to Congress, that since the 
more general introduction of high-preasure steam. the number of accidents bas not only 
pot Increased, but become lessened In an extraordinary degree. 
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toeter. Such boilers ought indeed to be named exploders, aud the legislative 
restriction as to the amount of pressure to be used with them is, as far as it 


goes, a salutary measore. Still better would tbe law stand if it began at the 
other end, and limited tbe size of the vessels instead of the elasticity of the 
steam within them; for such an enactment would be free from the objection 
of discouraging the use of high-pressure steam, now promising ro mach ad- 

to industry. We can scarcely hope, however, for the full realization 
af our wishes in this respect, unless а bold and enlarged view is taken of the 
eystem ; for, as I shall hereafter show, the high-pressure engine cannot be 
made to display ite advantages with steam under about six atmospheres’ 
pressure. A compulsory enactment restricting the size of the generating 
vessels would tend much towards promoting the use of steam of snch high 
pressures, and, by producing а necessity for acquaintance with the working 
af the engine, would undoubtedly further its real improvement.” 

Тһе comparison is not, however, here stated quite fairly. It is true, that 
all things else remaining the same, the tension of the boiler increases with 
ita size; bat then we set out by supposing the strength of thé material in- 
creased in like proportion. The author himself insists that it be ргезар- 
posed, ts limine, that the thickness of the metal be proportioned to the ten- 
sion to be resisted ; and, as we have already said,‘it is absurd to institute a 
comparison on any other terms. In objecting therefore to the great size of 
low-pressare boilers he should condemn—not their weakness (which is sup- 
posed to be provided against)—but the great weight of metal required to 
make them sufficiently strong. 

The relation between the thickness of the metal and the dimensions and 
pressure of the boiler, may he easily determined in most cases; and we in- 
tend to lay before the reader, іп a separate paper, the means of calculating, 
with great facility, the proper thickness of a boiler of given form and size, 
in order to sustain a given pressure. For the present, however, we may 
abeerve, with Dr. Alban, that when the plates of a large boiler are increased 
to a thickness proper to its dimensions, they may become so thick as to be 
liable to crack from the sudden application of heat. This is a source of 
danger altogether independent of those hitherto considered,—it must be 
prevented either by making the plates of metal of superior temper and 
tenacity; ог by gradual and careful heating; or Таз йу, by reducing the 
size of the boiler, and consequently, the thickness of its plates. Dr. Alban 
must, however, recollect that, in respect to this danger of cracking, low- 
pressure and high-pressure boiters are frequently оп а par. He says— 

“It ia indeed customary to give to boilers of great size a proportionate 
thickness of metal, but this helps the case very little; for experience has 
sbown that thick plates, especially if of cast metal, are more liable to crack 
by the action of the fire than thin ones; inasmnch as the temperature of 
their two sides, exposed respectively to the fire without and the water within, 
Goes not quickly assimilate; whereby unequal expansion and contraction 
ensues. It is moreover a difficult matter to determine what the proper 
strength ought to be in proportion to the diameter and the pressure, and 
there is a great difference of opinion among those who have given their 
attention to this point. It must also be noticed, that thick vessels tend more 
to retard the transmission of heat to the water than thin ones, although this 

fact seems often to have escaped the notice of engineers,” 

But how extremely unpbilosophicel is it to urge this as an argument 
against low-pressure boilers exclusively! A boiler of large dimensions and 
low pressure may require the same thickness of metal as a boiler of small 
dimensions and high pressure. 

The second objection against high-pressure engines—the loss of heat—we 
must, for the sake of brevity, dismiss with the following brief consideration, 
which, in fact, embraces the sum of our author's arguments, By a well- 
known property of steam, ascertained by Watt and many others, the sum of 
the latent and sensible beats is coustant at all pressures, and jtherefore the 
aame fire will evaporate equal quantities of water in a given time, whatever 
be the boiler pressure. Now, it may be demonstrated mathematically that 
steam acts with most effect when used at a high pressure and worked ex- 
panzively. Consequently there is, ceteris paribus, a greater economy of fuel 
when the steam is generated at high pressure. 

The third objection—the relinquishment of that force arising from con- 
densation—is stated correctly by Dr. Alban, except іп that he under-esti- 
matea the amount of power obtained in practice by condensing the steam. 

“Partly through imperfect condensation, partly through the working of 
the air and cold water pumps, and from other causes of the same descrip- 
tion, the useful effect of low-pressure engines is reduced from about 17 1b. 
per square inch absolute pressure upon the piston, to about seven, as made 

available in power obtained; so that the use of condensation only in reality 
offers a gain of from 44 to 5 Ib. per square inch, or one-third of the atmo- 
spheric pressure........The objection loses іп weigbt as we use steam of 

igher pressure, and at seven or eight atmospheres is scarcely to be con- 

because the surface of the piston becomes proportionately leas as the 
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elasticity is increased, and therefore the Joss of the vacuum із less to be 
felt; while the advantages of the system are increased by such increase of 
elasticity. When the pressure used is too low, for example, only two or 
three atmospheres, as is most common, the Joss may be important, and the 
advantages of the high-pressure system are not sufficiently developed to 
cover it. For instance, an engine of 10-horse power at two atmospberes’ 
pressure, will require about twice as much steam as а condensing one of the 
зате power: it must be of about the same dimensions, and by the want of 
a vacuum must be supplied with steam of a double elasticity to produce the 
same effect. Here, therefore, a power of ten horses will be sacrificed by the 
want of the vacuum; that is, as much as the whole power of the engine. 
But if a pressure of eight or ten atmospheres be used, and the principle of 
етее applied, the proportionate loss, by the sacrifice of the vacunm, 
will be scarcely equal to 2-horse power nut of ten,—a loss of very trifling 
weight when compared with the advantages possessed by such an engine 
over a low-pressure one. Yet more in favour of the high-pressure engine 
would the comparison be if we could substitute steam of sixteen atmospheres 
for that of eight; but unfortunately, through practical difficulties in the 
working of the machinery, our limits of available elasticity are at present 
too confined.” + ; 

We may here observe, that elsewhere Dr. Alban recommends that the 
steam should always be generated at a pressure of eight or ten atmospheres, 
ог 120 Ib. to 150 Ib. to the square inch. He speaks of employing what we 
should consider excessive pressures, with great composure. “ Once,” says 
he, “I worked an engine, for the sake of experiment, to a pressure of 1000 Ib. 
on the square inch, and it was found that under this tremendous pressure, 
the engine itself remained perfectly firm and steam-tight”! Не tells us 
also, that in the ordinary working of his steam engines “the steam makes 
its exit from the cylinder with a pressure of about three atmospheres,” or 
451b. Now, in English railway locomotives, steam is often admitted into 
the cylinder at the pressure with which Dr. Alban suffers it to escape. So 
that if it were possible for him to send his steam here when he һай done 
with it, we might use it In working our locomotives, It seems scarcely pos- 
sible that there can be any economy where steam is suffered to escape at 
this high pressure: for supposing it to be admitted to the cylinder at eight 
atmospheres, and to maintain uniform pressure throughout the stroke, the 
effective pressure із (8—3, ог) 5 atmospheres: consequently, ĝths of the 
power is wasted. Тһе reason assigned for expelling the steam at а high 
pressure exhibits some very odd philosophy : 

“Тһе steam leaving the cylinder would at the end of each stroke retain too 
little excess of pressure abore the atmosphere, and therefore would blow 
out with too small a velocity, and leave behind an increased resistance to 
the piston. For example, steam of three atmospheres, expanded to three 
times its volume, would scarcely balance the atmosphere, aud would thus 
have no tendency to blow out; while steam of two atmospheres similarly 
expanded, would sink so much under the atmospheric pressure, as to cause 
а very injurious counter-resistance to the piston from the entering air.” 

The phrase, leave behind an increased resistance to this piston,” is to us 
perfectly unintelligible. If the escaping steam be of high elasticity, it will 
doubtless have a great tendency to rush ont by the eduction-port—but the 
same elasticity also acts to retard the motion of the piston. Of course, it 
is desirable that the steam should be got rid of with facility; and, in order 
that the piston may drive it out with as little resistance as possible, the 
eacape-pipes should be made of ample size. Buta “tendency to blow out” 
in the steam itself is of no advantage: for it has no power of itself to 
“ blow out,” after so much of it has escaped as to make the pressnre of the 
remainder equal to that of the atmosphere. This remainder is expelled by 
the piston. Consequently, the piston will always have to drive out steam of 
not lest pressure than the atmosphere—if it be much greater than the atmo- 
sphere, ап unnecessary resistance is created. We come, then, to the conclu- · 
sion that, in all engines in which the steam issues directly from the cylinder 
into the air, the issuing steam ought to be as nearly as possible of atmo- 
spheric pressure: in other words, if the steam be admitted from the boiler 
at a high pressure, its maximum effect is obtained by working it expansively 
and reducing it to about 15 Ib. pressure, before tbe eductiou-port is opened. 


The fifth objection—the wear and tear of metal from rapidity of motion— 
our author tries to overcome by theoretical arguments: but the facts are 
too strong for him. That the rubbing parts of the best locomotive engines 
suffer a great wear and tear, due to the rapidity of motion, is an incontest- 
able truth, which no arguments such as the following can get rid of 

„It is inconceivable how the apparatus for transmitting the motion of the 
piston of a high-pressure engine to the machinery can be more subject to 
destruction, in regard to tbe durability of its joints, than in a low-pressure. 
If the power of each be the same, the machinery must have in each case 
equal strength: the stress to which it is subject is the seme (or rather is 
less in the bigh-pressure engine, on account of the diminished prejudicial 
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resistance, and consequently diminished total pressure required), and there is 
no reason whatever why any required strength may not be given to these 
parts; so that if there shoald be apprebension from the unequal action of 
the piston when expansion is used, the strength may be increased at plea- 
sure. Can the gradually diminishiug force of the steam of an expanding 
engine do more mischief than the great shock which must occur in low- 
pressure engines, owing to their increased resistauce? Then every one 
knows what sudden concussions are produced throughout the machinery of 
a condensing engine at the moment when the air-pump disc its oon- 
tents, at which instant the whole pressure of the atmosphere is suddenly 
thrown upon the area of the pump.” 

The parenthesis in the above extract involves a serious error. Even sup- 
posing we admit the “ prejndicial resistance, and consequently the total 
pressure,” to be less in the high-pressure than in the low-pressare engine, it 
by no means follows that the strains of the individual parts are diminished. 
Those strains arise not merely from the external resistance, but also from 
the momentum of the working parts—or, to use mathematical language, 
they depend upou both the effective and impressed forces. For instance, а 
grindstone, though suffering no retardation from the friction of its axle, 
might revolve so fast as to be torn to pieces by its own centrifugal force. 
Similarly, the parts of a steam-engine may move backwards and forwards so 
fast, as to be fractured by excessive strains: these molecular strains being, 
moreover, far more dangerous where the motion is reciprocating than where 
it is rotary. 

With respect to friction and attrition, also, it is undeniable that both 
increase with increase of velocity. Ifa drill, for instance, revolve slowly on a 
plate of steel, it will make no impression—if it revolve very fast, it will wear 
away ahole for itself immediately: the same considerations apply to the 
rubbing parts of steam engines. The review has, however, already extended 
to such a length, that we must not at present pursue the subject any farther. 


The Lifa of James Gannon, M. R. I. A., F.R.S., Architect, with Original 
Notices of Contemporary Artiste and Fragments of Essays. From ma- 
terials collected and arranged by his son, James Gannon. Prepared for 
publication by the late Tuomas Моіулму. Dublin: Hodges and Smith. 
1846. Вто. рр. 297. 


Gandon, thongh an Englishman by birth and education, executed the 
greater part of his architectural works in Ireland. Those by which he is 
best known are the Custom House, Courts of Law, and King’s Inn, Dub- 
lin. 

He evinced early in life a strong predilection for mathematical and en- 
gineering drawing - pursuiu for which some of the most celebrated archi- 
tects have exhibited great aptitude. His professional career commenced 
under Sir William Chambers, from whom he acquired, besides his archi- 
taral knowledge, а vast stock of general information: for his preceptor was 
a great traveller—borue a Sweede, һе had travelled much in the East, 
visited China, and wrote a book on its architecture—had resided several 
years in Italy, and minutely informed himself respecting Roman architec- 
ture. Gandon began life well: greatly to bis preceptor’s gratification, he 
obtained the first of the architectural medals given by the Royal Academy. 
This achievement took place in 1769, the year after that body was in- 
stituted, and is described in the following terms: 

“ Ав soon as I read the advertisement for the distribution of these pre- 
тіпте, I was like a person electrified. I harried to my friend Paul Sand- 
by, who soon assured me that I could have no chance of success as a com- 
petitor for the gold medal in architecture, inasmuch as I was not elegible 
to be a candidate: the advertisement requiring that all the candidates 
should be students of the Royal Academy. This restriction certainly ap- 
peared a formidable obatacle to my becoming a competitor on the occasion. 
1 had not much time for reflection, and the temptation was great, but I soon 
determined how I should act: I immediately entered my name as a student 
ofthe Academy, and attended all the lectures given by each professor. 
This was my only alternative. 

“The Academy gave ample time for the candidates to prepare their 
respective productions. I commenced instantly to arrange my ideas on 
the subject given, which was a triumphal arch, commemorative of the 
Seven Years’ War. 5 

“The дау at length arrived when the candidates were to send in their 
designs, and I was soon informed, to my very great gratification, that my 
design was declared the best, and that, consequently, I should obtain the 
gold medal. 

„On the day fixed for the distribution of the medals, hut before they 
were actually delivered, the architectural class were required to aitend a 
Committee of the Academicians in a private apartment, in order to test 
their respective powers іп imprompta composition. The different subjects 
were deposited in а vase, out of which each candidate drew his envelope , 
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in which the subject was written, That which came to my hand was a 
park-gate, or rather ап ornamental entrance toa park. Having first ar- 
ranged my ideas, I then sketched out my design, and it was more admired 
by the Committee thau my triumphal arch. 

When the medals were being distributed I was congratulated by many 
of the members, but particularly by Sir William Chambers, who expressed 
the pleasure he experienced on finding his pupil so early distinguishing 
himself.” 

Gandon next obtained the second of the premiums offered by the mer- 
chants of Dublin for a new Royal Exchange, and it appears from the bio- 
graphy that the award of first premium was influenced by private interest 
—a circumstance by no means unparalleled, as (we doubt not) many of 
oor readers could attest. The next premiom gained by Gandon was one 
of 100 guineas for the “new Bethlehem Hospital.” This was the last 


public work for which be competed in Eagland. 


In 1779, he received an invitation from Lord Carlow to go over to Ire- 
land, which he accepted, and was then appointed architect of the New 
Custom House. They manage matters in Ireland in a manner peculiar to 
themselves, as Gandon found ont to his cost : for on his arrival, the оррові- 
tion of individuals to the removal of the Custom House had become sa 
strong, that it was actnally necessary that he should secrete himself for 
several months. The foundations of the new building had scarcely been 
commenced before the mob were instigated to destroy the fences surround- 
ing them. The architect received letters threatening him with personal 
injury, and in consequence always visited the works with a good cane 
sword; and having been in early life a good swordsman (says he), I 
am determined to defend myself to the last.” There were other difficulties 
however besides those of a personal nature. 


“Тһе labourers had scarce got down two feet below the surface when 
they came to water, which four men emptied with scoops as they contiuued 
to extend the line of trenches, which were carried on in short leagths, and, 
for convenience, of different depths. It became necessary to make dams 
across parts of them with sods, and to empty the water from the lower to 
the higher dam, until it was at last sent off in a drain prepared for that 
purpose, our pumps not being then ready. The ground was opened first 
at the north and continued round to the east front; then to the south end, 
where a boiling spring with sand appeared at aboat fonr feet below the 
surface, which filled up as fast as it was cast out. It extended for a con- 
siderable distance. Inch and half sheeting pien about seven feet long, 
were driven down with a maul, to keep up bank, and sods were fitted 
iv layers between it and the piles, which prevented the sand from being 
washed out, thereby enabling the men to clear out the trenches to the depth 
required. The general texture of the ground was gravel, mixed in sume 
places with a layer of blue clay and sand, under which was a hard stron: 
gravel. When the trenches were thus prepared and cleared out, the sah 
masons then proceeded to carry on the first bench or course with all possi- 
ble expedition with the black stone, and immediately filling in with earth, 
in order to give less water to the pumps. In the meantime another length, 
and of the same depth, was got ready, and an additional number of masons 
set to work. In this manner the whole was continued until ali was brought 
up to the level of the ground. 

“The quay wall or road on the south front was an old embankment, 
made about the year 1725; it was sixty feet wide at top, and badly con- 
structed ; the walls of black stone; its foundation laid on the surface of 
the strand ; on the side next the river it was twelve feet high, but on the 
inside only eight; the filling between the walls was а send used for bal- 
last ; the base of the foundations stood at least six feet above the bed of 
the river; the tide not only soaked under them, but filtered in several 
places through the joints of the masonry. It was, therefore, deemed most 
prudent to commence with the north-east wing, after the portion of the 
store-room, it being less liable to be incommoded with water from the 
river. 

Directions were now given for excavating that part of the centre of the 
sonth front for the cupola and portico; and as this advanced so near the 
river we were certain of much obstruction from the flowing of the tide, 
which was the only water that now gave us any trouble, for the springs 
were now pretty well dried and kept under. The pumps hitherto used 
were but thirteen or fourteen feet, we now used two of eighteen feet із 
length. As the ground altered in its texture towards the river, becoming 
more loose, with small sandy gravel, like that of the sonth-west angle, to 
which depth we had sunk, we deemed it prudent to bore it in several 
places which were near the angles of the front of the portico, bat particu - 
larly where the walis of the cupola were to be erected, to the depth of 
eight feet below the then surface, and it appeared to be much of the same 
substance as that already described. А pile ten feet long and one fout 
square was driven down in the centre to nine feet depth; hut after twenty 
strokes of the ram it could be driven no further, which assored us that we 
had got down to firm ground. 

Upon consulting with the principal artifioers on the spot, it was thought 
advisable to desist from sinking any more, but to make an artificial ſuun- 
dation, in order to sustain the great weight of the cupola; but whether by 
piling or otherwise was submitted wholly for my consideration. This part 
of the work bad long occupied my thoughts, and to it I had given every 
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atteation, my conjectures having led me to expect great difficulties oa this 
subject. I had nearly made ар my mind as to the means I should adopt, 
and was the more stroogly confirmed іп my intentions, having remarked а 
circumstance which escaped the notice of those around me. Immediately 
after the pile had been driven, I perceived a small stream of water arising 
op close all around it, аз if it had pierced a spring; and recollectiog an 
observation in Labelye's* account of Westminster Bridge, that piles some- 
times loosen and open fresh springs, which often make it very difficult to 
get rid of the water,’ I was now apprebensive of just such an impediment. 
The great expense of preparing the piles, and the very long time it wonld 
take to drive во great a number as would be required, presented a strong 
objection to the use of them. I therefore gave directions to have a grating 
of Memel timber prepared, the timber to be one foot square, to have the 
d ones notched down three inches in the ground pieces, which were to 
be bedded on a Jayer of cut heath, the whole ground being first correctly 
levelled ; the interstices of the grating to be filled in with hard sound stock 
bricks, up to the level of the timbers, swimming in mortar composed of 
pounded roach lime and mortar well mixed, which answered nearly as well 
аз tarras ; over which was laid four-inch fir plank fastened down on the 

with oak trennels, which was all completed. The foundation walls 
were then set out on the 17th of September. The part directly under the 
cupola was laid with rough blocks of mountain granite іп regular courses; 
in the first course was sunk an iron chain of flat bar, four ioches wide and 
two and a-half inches thick, into collars which were ran with lead, bat the 
bars were only covered with a cement of wax, resin, and stone dust. The 
rest of the foundation was done with the usual black stone, and was car- 
tied np to the plinth by the 16th October, 1782, thereby completing the 
whole of the foundations in one year and four months from the opening of 
the ground.” 


Another of Gandon’s works consisted in several extensive additions and 
alterations іп the Irish House of Lords—a large edifice, now converted into 
a bank. On the east side of the building a Corinthian portico was erected, 
in the construction of which many local dificalties, arising from the de- 
olivity of the ground, appear to have been overcome with great ingenuity 
and sound architectural taste. The dome, which was part of the original 
work, was destroyed hy fire under circumstances whioh indicate that 
crotchets respecting ventilation bare been fostered by other parliaments 
besides oor own. 


‘This dome was subsequently destroyed by fire caused by the following 
circumstances. A man of the name of Nesbit, a smoke doctor, had been 
introduced to the Speaker, and recommended to bis notice as a prodigy, in 
prodocing the greatest beat with the least possible portion of fuel. He 
was, therefore, employed to warm the House of Commons: and was suf- 
fered to cut into the walls, in order to lead fiues into copper tubes, which 
be proposed to place on the angles of the dome. These tubes, from their 
nature, were very liable to be choked, and were often observed to be on 
fire, and large flakes of burning soot to fly out from them, to the great alarm 
of the neighbours, who gave repeated information of the fact, but to which 
во attention was given. The windows of the dome were also left very fre- 
quently carelesely open; the burning soot was driven іп by the wind, and, 
resting on the framing, the wood-work took fire, and on the 27th February, 
1703, totally destroyed the dome, during the sitting of the house. Ап in- 
. 2 was afterwards made as to the cause of the fire, but the real facts of 

е сазе were suppressed, and—the inquiry ended in smoke | 


The foundation stone of the Courts of Law, or Four Courts as they are 
called, was laid in 1786; the erection of this building was impeded by the 
same factions opposition which attended Gandon's other works. The last 
public edifice erected ander his superiptendence was the Hall and Library 
and other offices of King's Inn, an ancient legal society constituted in a 
similar manner to the Inns of Court in London. This was the only build- 
ing which Gandon left unfinished; the completion of the work he assigned 
to other hands on bis retirement from professional life. Hls architectural 
labours extended over the long period of sixty years, and be dled in 1824, 
at the age of eighty-two years, 

Gandoa's works appear to be characterised by the same merits and the 
same defects as those of his preceptor, Chambers. Judged by externai ap- 
pearance only, his works exhibit symmetry and unity, aod impress the 
miod by their grandiose combisations: but their great defect is the pre. 
sence of adscititious inconstructive ornaments. Gandon was essentially а 
Roman architect. In Біз time, almost ail that was known of Classic archi- 
tectare came from the Romans and Revivalists. The labours оѓ“ Athe- 
alan” Stuart and Revett were very recent and little known; and, antil 
their time, there was an almost entire ignorance of Athenian, or pure 
trabeate architectnre. The first volume of the Antiquities of Athens 
was published during Gandon’s apprenticeship to Sir W. Chambers, 
and its appearance caused а great sensation. Still less was known of 
Pointed architecture—as Gandon himself shows in an essay at the end of 
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the biography. It is not therefore to be wondered at that the dependance 
of decoration on construction was in bis day little attended to. 

The biography before ав is well arranged, but there is too much gossip 
in it; notices of people of no note, and of transactions not worth record- 
ing. The architectural accounts are exceedingly meagre, and it is sur- 
prising that no (есіпіса! or illustrative description of Gandon's works bas 
been gives. This omission greatly diminishes the value of the work. 
However, many of the observations show great taste and discernment, and 
the authors have the credit of recording the honours of one who in his day 
and generation laboured earnestly for the advancement of architecture. 


Ancient елі Modern Architecture, consisting of Views, Plans, Fe. of the 
most remarkable edifices in the world. Ву Jurys Gairnasaup. Third 
series. Fermin, Didot, & Со. 1847. 


The third series of this work is by no means inferior to the preceding 
parts of it. The conductors seem to have kept steadily in view their object 
of furnishing a complete set of illustrations of all known atyles of architec- 
ture, from the earliest monolithic to the latest Italian and bastard Classic 
structures. Among the plates before us we have several illustrations of Celtic 
monuments, details, &c., of the arch of Septimius Severus, the tomb of 
Cecilia Metella, and the church of St. Ignatius at Rome. There are also 
numerous illustrations of St. Peters, at Rome, and St. Paul’s, at London. 
We were especially pleased with the view of the interior of the church of 
St. Front, at Periguenx, which displays іп an extraordinary degree the possi- 
bility of producing beautiful effects by the simplest means. This church, a 
very early specimen of the combination of the round and the pointed arch 
is remarkable for its severity; the interior bas scarcely a single moulding or 
other ornament, and yet the effect is extremely impressive, simply because 
the architecture is faithful. It would be absurd to recommend the massive 
arches and piers of this church for modern imitation; but it it is far better 
(sey we), that the arebitecture should be, as here, without ornament, than 
that it should be covered with the adscititions finery stuck upon buildings 
which by modern courtesy are called “ Classic.” 

The letter-press of the series before us is not satisfactory—the descriptions 
are far too concise; and another defect is that they are published on loose 
sheets of paper, so as to be liable to be lost before the series is completed. 
Moreover, these “ Sybilline leaves” are always dispersed (in the copies sent 
us, at least) in а most irregular manner. Тһе history of Stonehenge socom- 
panies the plates of Cologne Cathedral, and the description of the Temple of 
Vesta follows the views ofa vile Parisian cborch of the sixteenth century. 
However, these defects are comparatively trivial, and might easily be re- 
medied—we mention them because the work is a good one, and deserves all 
the care that can be bestowed on improving it. The following acconnt of 
triumphal arches may serve as а specimen of the letter-press. The writer 
remarks, rather simply, that “ the Greeks do not appear to have built any 
triamphal arches”—for which circumstance two very sufficient reasons may 
be assigned: first, that they could not, if tbey would, have done ю ; secondly, 
that they would not have done so if they could. The Greeks were ignorant 
of arch construction, in the first place: in the second place, they never made 
а single architectural member do duty for a whole building; and consequently 
had they employed arches at all, would have made use of them to support 
edifices, and not have displayed them for mere show. 

“ Triumphal arches are isolated portals erected at the entrance of towns, 
on pablic places, roads, or bridges; they are generally intended to comme- 
morate a victory, sometimes also to perpetuate the memory of the real or 
supposed virtues of a prince, or to do honour to persoas who have rendered 

services to the state. In this last case they might more properly be 
enominated honorary arches. Not to mention here the great number 
erected for this last purpose in China, where arches called Pay · leon are 
often raised in honour of the most humble virtue, we might name а host of 
these moouments consecrated to civil virtues, such as the Arch of Arcona, 
built in honour of Trajan, to show the gratitude of the citizens for the im- 
provements he made іп the port, and bearing а dedication in which the 
name of the Emperor is associated with those of his wife and sister. We 
learn also from ancient inscriptions that monuments of this kind were ос- 
casionally erected in honour of the gods. It is very probable also that 
many of these arches answered a twofold purpose, being at the same time 
triamphal or honorary monuments, and gates of towns. We must be care- 
fal not to confound the subjects of the present article with those structures 
which are merely town-gates, like those of St. André and Аггоох, at 
Autun, in the Department of (ће Saéae and Loire, though they present a 
close analogy with triumphal arches, It is equally necessary to distin- 
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guish those erches with four fronts, called Janus Arches, erected in mar- 
ket-places as a shelter for buyers and sellers, and of which a very beautiful 
specimen is still extant at Rome, in the Forum Boa 

The Greeks do not appear to have built any triumphal arches. All 
those in Greece or Asia Minor belong to the period of the Roman domina- 
tion. The Romans must therefore be regarded as the inventors of these 
edifices, which, at first were nothing more than wooden structures raised 
across the streets where the triumphal processions passed. These fragile 
and temporary constructions undoubtedly supplied the original model of 
the form aud decoration of triumphal arches. The descriptions in ancient 
authors inform os that it was usual to place musicians and men Беген 
trophies on the top of these monuments, While the spoils of the enemy an 
representations of battles covered the sides, Back were the nature and 
object of the structure, that the architect was afterwards required to pro- 
duce in solid materials calculated to endure for centuries. 

The first permanent triumphal arches were reared under the Republic, 
but tbey had no pretensions to splendour. Rosini says of them: “ Primo 
rudes et simplices fuere cum præmia virtutis essent non ambitionis leno- 
cinia, (Antig. Rom. 1. x.) The Arch of Romulus was rudely built of 
bricks; tbat of Camillas, of stones, almost as rough as they came from the 
quarry. For along time these monuments consisted merely of a semicir- 
cular arch, surmounted by trophies and the statue of the conqueror, Such 
was the one which Cicero called Arcus Fabianus. Triumphal arches did 
not hold any honourable rank among the monuments of art until the time 
of the Emperors ; and it is a remarkable fact, that, notwithstanding several 
were erected to Augustus, and very probably in his lifetime, Vitruvius 
does not even allude to them. At а later period, when а considerable 
number had already been erected, Pliny speaks of them as a modern in- 
ventioa. 

Down to the time of the Antonines, arches generally consisted of a single 
arcade; but this rule was not always adhered to, as the arch built in 
honour of Tiberius, Drasus, and Germanicus, on the bridge of Saintes, in 
the Department of the Lower Charente, had two openings of equal dimen- 
sions. This last style, though commonly and judiciously reserved by the 
Romans for gates of towns, was also employed in the Roman arch at 
Langres, іп the Department of the Upper Marne, probably for the purpose 
of expressing the equality of the two Gordians, who both received the 
honours of a triumph at the same time, The use of three arcades, at an 
earlier period, is proved by medals of Domitian and Trajan, relating to 
arches no longer in existence; but we find justances of one principal arch, 
witb a email one on each side, for the first time іп the Arch of Orange, 
belonging to the early years of the empire; again, under Septimius, and 
his successors, as well as in most of those belonging to modern times. Thns 
же вее, in accordance with the usual course of human affairs, that the 
richness of triumphal arches increases in an inverse ratio to the merits of 
the actions and men whose memory they were intended to perpetuate. 


The and Contractor's Pocket Book, for the Years 1847 and 1848. 
Edited and Published by John Weale. 

This work contains 6 great deal of useful information suitable to the engi- 
neer. Besides the Standing Orders of the House of Commons and House of 
Lords, and Acts of Parliament relative to railways passed in 1844, and for 
constituting commissioners of railways passed in 1846, it also contains prices 
for mechanical engineering, an interesting description of the electric tele- 
graph, nomerous tables of reference, and memoranda. We recommend Mr. 
Weale, in a future edition, to arrange the work a little more aystematically, 
and to withdraw the “ Practical and Experimental Researches on Hydraulics,” 
for the reasons stated in our review on that paper а short time since. 


HISTORY OF ENGINEERING, 
By Sin J. Rennie, PRESIDENT OF тна INSTITUTION ор Civit ENGINERRS. 


The Address of Sir John Rennie to the last year’s Annual General Meet- 
ing of the Institution of Civil Engineers, contains a most valuable and ela- 
borate report on the progress of engineering during the past century. The 
length of the address precludes the insertion of the whole of it at once, but 
as from the importance of the subjects considered, it is necessary that the 
reader should be put in possession ofthe whole, the report will be com- 
pleted in successive portions without any omissions :— 

Before I attempt to point out the course which it behoves us to pursue 
as regards nlterior proceedings, let us pause and take a retrospective glance 
at the changes whicb have been effected in Great Britain since the days 
of that great man Smeaton, to whose genius and exertions Civil Engiveer- 
ing may be said to owe its establishment ав а profession in this country. 
Previous to that period (1724), Great Britain may be said, comparatively 
speaking, to have been lamentably deficient in public worka, There were 
no canals, railways, nor artificial harbours, or machinery, which at the 
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present day would be thought worthy of the name; and the public говду 
were little better than mere tracks across the country. Communication 
between towns was dificult; and the few wheeled carriages in use were 
of a rude and inefficient description. The inland commerce of the conutry 
was chiefly carried on by transport on the backs of “ pack horses ;” and the 
old-fashioned term load, so commonly іп nee as a measure or weight, is @ 
remnant of that custom—meaning a horse load. The luxuries, and even 
necessaries of life, were, consequently, extremely dear and difficult of at- 
taiament. Inland navigation, which was carried on in the rivers as nature 
had left them, was both tedious and uncertain ; and this navigation, imper» 
fect an it was, could only be adopted at times when there was sufficient 
water, arising from floods, or other causes; occasionally (but of this the 
instances were very rare) rude temporary stanches, or flash-weirs, were 
used to pen ор the running water in shallow places; these weirs, or 
stanches, were then suddenly withdrawn, and thus the increased depth of 
water and the current enabled the boats to float over them ; these were fol- 
lowed by rough unwalled locks; then by short side-cuts to avoid the difi- 
cult places of the rivers ; in these side-onts the pound-lock was introduced, 
with side-weirs to enable the floods to escape, and to supply mills with 
water, thus answeriug the double purposes of navigation and supplying 
power for machinery. 

The above may be taken as the extent of improvement to which inland 
navigation had arrived in Great Britain up to the middle of the last сеп» 
tury. The navigation of the ocean, depending upon the inconstant agency 
of the winds and tides, required months, nay, years, for communicating 
between distant quarters of the globe. The reckoning ofa ship’s coarse, 
during a long voyage, was most uncertain ; neither chronometers, nor Inner 
3 nor accurate instruments for making such observations, were 

own. 


STEAM ENGINE, 


The Steam Engine (to the honour of inventing which so many indivi- 
dnals lay claim) had, іп 1698, been во far improved, and was, for the first 
time, constructed by Savery so аз to be employed ав an efficient agent for 
raising water, was brought into active operation, in 1712, by means of a 
steam cylinder, into which cold water was injected for causing a vacuum, 
во as to enable a moveable piston to be impelled by the pressure of the 
atmosphere, and thus, by the intervention of a lever, to work pumps for 
raising water; this was further improved by Potter and Beighton (1713- 
18), во as to become self. acting; and thus Newcomen’s engine, by degrees, 
became generally adopted for pumping water from collieries, and from a 
few rich mines, and for supplying the metropolis with water; but the con- 
sumption and expense of fuel was во considerable that, етеп great as were 
the advantages derived from its employment, still its application was very 
limited. After Beighton, followed Leupold, Hulls, Belidor, Payne, Biake, 
Fitzgerald, Emerson, and others, who made various suggestions, without, 
however, adding anything material to the engine as improved by Newco- 
men, Potter, and Beighton. The relation between the quantity of fuel 
consumed and the effect produced by an engine, had never been determin- 
ed; and knowledge was wanting for the investigation of the important 
subject, until Black and Cavendish, іп 1760-62, had made their experi- 
ments and discoveries on the combination of heat with bodies in their solid, 
liquid, and gaseous states. Notwithstanding the great advantages resulting 
from the employment of Newcomen’s engine, still, for the reasons above mene 
tioned, its application was very limited ; wind and water were alone used 
as powers for driving machinery and working mills, which were rare, and 
only adapted for performing rude mechanical operations, such as grinding 
corn, fulling cloth, pumping water, blowing furnaces, hammering and roli» 
ing iron, and such otber purposes as the feeble powers of human labour 
were unable to accomplish ; and with the exception of the silk mills ішго» 
duced from Italy by Sir Thomas Lombe at Derby іп 1720, and which 
were worked by water, there was nothing in tbe nature of manufacturing 
machinery. 


ENGINEERS. 


Smeaton, born in 1724, at an early age applied his ingenious and vigo- 
tous mind to the cultivation of philosophical knowledge and thought, for 
the benefit of mankind. He commenced his career as a mathematical-in- 
strument maker in 1750; after obtaining some celebrity in the scientific 
world by his air-pump in 1752, he took up the subject of wind and water- 
mills, which had, up to that period, been much neglected, and soon made 
such improvements іп tbem as greatly increased their powers and effi- 
ciency; be constructed several of both kinds according to his improved 
principles with great success, which were considered as models, and soon 
afterwards universally followed. In 1758 һе was elected Fellow of the 
Royal Society ; in 1759 he communicated his celebrated paper (being the 
results of his experiments іп 1752 and 1753) оп the natural powers of 
wind and water to turn milis and other machinery depending on circular 
motion, for which he obtained their gold medal. These improvements of 
Smeaton were of madifold importance, and produced, directly and indi- 
rectly, the most beneficial resalts, as they enabled a greater quantity of 
work to be performed both by wiad and water, particularly duriug tem- 
perate and dry seasons; hence, better roads became necessary 10 carry 
away the increased produce of the mills; and when they were worked by 
water on rivers, the mill-owner became interested in the improvement of 
the navigation, and, by есопошізіп the water on Smeaton’s pian, obtained 
one-third greater result with the same quantity, thus benefiting himself as 
well as the navigation, Windmills have been rendered still more perfect 
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than Smeaton left tbem, by making them self-regulating as to the extent of 
the surface of their sails presented to the action of the wind, according to 
the form and mode invented by Meikle in 1772; by Bywater in 1804, 
with an improved mode of clothing the sails ; and still farther by our va- 
Jaable member, Cubitt, in 1807, who brought the system to perfection. 
Smeaton was amongst the first to point out the laws which govern the for- 
mation and maintenance of harbours; and, after undertaking a voyage of 
observation through Holland, һе introduced great improvements in the 
draining of marsh lands (as at Holderness and the North Level), a subject 
which had ор to that period been very imperfectly understood; and, by the 
design and construction of the celebrated Eddystone lighthouse in 1755-59, 
Smeaton introduced a new era in masonry, which forms a brilliant epoch 
im his valuable life, spent in the service of mankind, but more particulrrly 
for Ње безеб: of his country. Іп 1765 Smeaton directed his attention to 
Nevwoomen’s engine, and constructed a small engine, at his own house at 
Aasthorpe, in order to conduct his experiments and obtain more accurate 
results in practice. By the judicious improvements which he introduced 
im the proportions and structure, he diminished materially the consumption 
04 foel, then an object of paramoant importance, and soon after constructed 
engines ou Newoomen’s principle, which far exceeded anything of the kind 
hitherto produced: amongst these may be mentioned the engines at Long 
Becton, near Newcastle, and at Chase water, іп Cornwall; he thus render- 
ed the system of Newcomen as perfect as it could be made. From the im- 
provements of Smeaton on wind and water milis, we may date the founda- 
tion of the modern system of manufacturing, and from those in Newco- 
men's engine the modern system of mining. 

Watt.—In 1736 Watt was born, and from his early years manifested 
symptoms of that genius and sagacity which, at a later period, enabled him 
to work ont, with wonderfol success, those grand discoveries which have 
immortalized his name. He began his career as a wathematical-instra- 
ment maker, and subsequently became an engineer. He proposed a plan 
for improving the river Clyde, and suggested the idea of the Caledonian 
Canal, bat afterwards devoted himself almost exclusively to the improve- 
went of the steam engine. His improvements, or rather inventions, may 
be stated, generally, as follows:—the separate condensing vessel, with an 
sir-pump for exhausting the steam cylinder, instead of injecting cold water 
into it for impelling the piston on Newcomen’s plan, by atmospheric pres- 
sure; in conjonction with Boulton, he brought these improvements into 
operation abont the year 1778, and produced a still greater diminution in 
the consumption of fael than Smeaton had done, thas rendering the appli- 
cation of the steam engine for pumping water much more general. In 
3781 he invenied the means of producing rotatory motion by the steam en- 
gine, first by the crank, and afterwards by the sun and planet wheel, thus 
rendering it applicable for the purpose of driving all kinds of machinery, 
which was a grand step towards the improvement of manufactures. In 
1777-82 he invented the application of steam, with expansive action and 
with double action, alternately above and below the piston. In 1784 he 
invented the parallel motion, or working gear and valves, tbe governor, and 
other important details. All these improvements or inventions were carried 
into effect in ап engine made by Boulton and Watt, in 1784, for one of the 
Loodon breweries, and іп 1785 in others forthe Albion mills, which were 
the first steam-mills, now become eo general; thus steam power was ren- 
dered available for working machinery of every kind, by following the best 
examples of this most wonderful and useful of all machines, which has so 
deservedly immortalized the name of Watt. The account of the extraor- 
dinary labours and inventions of Watt and his successors is well given by 
our valuable member Farey, in his excellent work on the steam engine, to 
which I would refer yon, and also to the treatises by Tredgold, Arago, 
Beott Russell, and others. 


Briadle.— About this period (1716), Brindley, who may be justly called 
the father of inland canal navigation in England, was born. He com- 
тепсей his career as a millwright, and was withdrawn from that occupa- 
tion by the Duke of Bridgewater in 1758, for the purpose of executing his 
great canal. Pound locks bad been introduced Jong before on river navi- 
gations, and on the Exeter and Topsbam Canal, which was commenced in 
1581, and terminated about 1695; they were also used on the Sankey 
Canal in 1755, for the purpose of rendering Sankey Brook navigable ; 
which was effected by making an almost entirely new channel. Brindley 
subsequently executed, with great success, the Trent and Mersey, or Grand 
Trunk, the Leeds and Liverpool, the Birmingham, the Forth and Clyde 
canals, in conjunction with Smeaton and several others, with all the neces: 
sary works belonging to them, which will ever remain as lasting monu- 
ments of his skill and genius in this valuable department of Civil Engi- 
neering. Atan early period of the reign of George III., the importance of 
сапа! navigation became universally acknowledged as опе of the greatest 
means then known, of аагар the transport and reducing the cost of 
the necessaries and luxuries of life, and thus contributing to the wealth and 
prosperity of every part of the kingdom ; those prejudices and obstacles by 
which, at the outset, every great improvement is surrounded, gradually be- 
gan to give way, canals me popular, and superseded river navigation 
во much as to call forth the celebrated answer of Brindley to the question, 
4% What is the use of rivers ?”-—“ To supply canals.” Engineers who had 
displayed soch abilities in planning and executing works of the nature 
above described, began to acquire that importance as a profession which 
‘wes soon after destined to work such a beneficial change, пау, almost a 
revolution in society, and accelerate so greatly the civilization of шап» 
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Smeaton and Brindley were accompanied and followed by a number of 
able men іп rapid succession; amongst whom Jessop, Whitworth, Mylne, 
Yeoman, Hensball, Golborne, Haddart, Rennie, Ralph Walker, Chapmao, 
Telford, and others, ali stimulated to exertion by the magnificent career be- 
fore them, each contributing, more or less according to their several oppor- 
tanities, great akill und invention of their own, in addition to that acquired 
from their predecessors. Favoured by the command of great fands (which 
were rapidly forthcoming as the success of the works already executed be- 
came manifest), better workmen and materials, new and improved ma- 
chinery, steam power, and greater influence over the public mind, their 
operations were conducted upon a scale of magnitude, utility, and import- 
ance which gave a uew character to the age in which they flourished, and 
advanced the prosperity of the empire. 

Енсімвевімо Works. 

Canals.—To attempt to enumerate all the varions раіс works which 
then crowded each other in rapid succession, constituting the character of 
the profession, and entitling it to public confidence, would be both difficult 
and tedious; they аге well known and duly appreciated, and it will suffice 
to point ont some of the most important. The Forth and Clyde Canal by 
Smeaton, (1768,) length 24 miles, depth 8 feet, locks 19 feet by 75 feet, 
top-width of canal 66 feet; the Ellesmere by Jessop and Telford, with its 
magnificent aqneduct across the Dee near Liangollen, consisting of 19 
arches 40 feet span, the centre being 126 feet above the Dee, with a total 
length of 1020 feet, and а width of 19 feet, the piers of stone, and the 
arches and aqueduct of cast iron; the Caledonian Canal by Jessop and 
Telford, 23 miles long, depth 16 feet, locks 40 feet wide by 172 feet long, 
8 feet rise, top-width of canal 110 feet; locks intended for a depth of 20 
feet; commenced in 1808, opened October, 1820; the first and last of 
which, together with the Gloncester and Berkeley Canal, may be cited as 
the first upon which sea-borne vessels could navigate, and thus extend the 
benefits of ship navigation into the interior of the country, without the de- 
lay and expense of transhipment of ca until arriving at the ware- 
houses whence they are to be distributed. The Grand Junction (Jessop 
and Whitworth), Lancaster and Kennet and Avon (Rennie). Оп the Lan- 
caster navigation the canal is carried across the Lune by a stone viaduct 
of 5 semi-circular arches, 75 feet span each; the total length of viaduct is 
600 feet, and height 55 feet above the river. The Aire and Calder, the 
Union, the Shrewsbury, New Birmingham and Liverpool, Carlisle, the 
Grand and Royal Canals, Ireland, amongst many others may be quoted as 
examples of artificial canals for veseels, во as to eoable them to continue 
their navigation inland from large rivers and estuaries. The total length 
of canal navigation now in operation іп England, Scotland, and Ireland, 
amounts to about 8,000 miles. 

The most advantageous speed for boats on а canal is about 24 miles per 
boar, at which rate an average horse is capable of drawing aboat 23 tons 
withoat injuring bis physical powers; when this is much exceeded, the 
ratio of resistance approaches the cube of the velocity. The speed must 
be diminished in proportion, and the horse exerts his powers to great dis- 
advantage. Large canals, where practicable, on account of the trade and 
other circumstances, are preferable to small ones, as they are worked more 
economically. Various contrivances have been made to obviate the neces- 
sity of locks in overcoming extensive lifts оғ declivities, amongst these may 
be mentioned the inclined planes on the Duke of Bridgewater's and the 
Tamar and Shrewsbury canals. Double locks, side ponds, hydraulic lifts, 
by Woodhouse, Salmon, Congreve, Underhill, Green, and others; but ex- 
tensive reservoirs and feeders are indispensable in most districts where 
there is а great trafic, and steam engines have been extensively used to 
pamp back the water to be used over again in case of deficiency. 

Steam Dredging —The improvement of the River Clyde, begun by Watt 
and Golborne, received fresh sümulus under Rennie and Telford, from the 
application of steam power to the dredging-machise by Grimshaw, іп 
1796, and Bentham іп 1802; thus forming а new era іп the means of im- 
proving river navigation and Һагһопгв, since which this important depart- 
ment of engineering bas beeu carried to an extent which could not other- 
wise have been attempted. Steam-dredging machinery ie now generally 
adopted with success, more particularly іп rivers where their beds and 
channels can be excavated to a certain degree of uniformity, and where 
the inclination of the tidal and fresh-water currents can be reduced to such 
an extent, by the removal of obstructions, as will enable them to keep their 
channels open. As successful examples of this, I need only adduce the 
Lagan, the Boyne, the Newry, the Liffey, and the Sbanoon, io Ireland. 
The Clyde, the Leith, the Don, in Scotland. The Tyne, the Wear, the 
Tees, the Thames, the Dee, the Ribble, the Severn, and others, in Eng- 
land; acd as to harbours, most, if not all, of them сап be maintained by 
steam-dredging, in addition to other means, to a greater depth than could 
be obtained without such an important aid. 


STONE BRIDGES, 

Westminster Bridge, by LaseLye, іп 1740-47, may he considered the 
first example of extensive stroctnres of this kind. 1: consists of 13 веші- 
circular arches (the centre of which is 75 feet span), 1164 feet Jong; it 
was originally intended for a wooden bridge, and was partly commenced 
on this principle; it was a great work at the time, but as might have been 
expected, contained defects, particularly in the foundations, which at that 
time were bat imperfectly understood, and have suffered much by the 
scour of the current; it will probably be rebuilt ina short time. Caissons, 
or water-tight chests, were firet introduced there for the purpose of found- 


ng the piers below the level of low water. Previous to this, the principal 
existing bridges consisted of a number of small Gothic ос of circular arches, 
with rough piers of masonry built either upon a foundation of loose rubble 
stones tbrown promiscuously into the river until sufficiently high and solid, 
or upon timber platforms resting upon piles surrounded by large bulwarks 
of timber, filled with loose stones, called starlings, which materially con- 
tracted the water-way where tbey were placed, and by causing increased 
rapigity іп the current, created great obstacles to tbe navigation, as weil as 
to Ше drainage of the adjacent country. Of this, the well-known examples 
of Old London Bridge, those at Newcastle-apon-Tyne, Rochester, and 
Belfast, may be mentioned. All these, with the exception of Rochester 
Bridge, аге now removed, and are replaced with otbers constructed upon 
the modern improved principles. Westminster Bridge was followed by 
that of Blackfriars by Mylne (1760-71), consisting of nine semi-elliptical 
arches, the largest of which is 100 feet span aod 41 feet 6 inches rise; the 
total length of the bridge is 905 feet, and 45 feet wide; here the elliptical 
arch was introduced about the first time іп this country. Smeaton’s bridges 
of Coldstream across the Tweed, іп 1768, composed of five circular arches, 
the largest of which is 61 feet span; that over the Tay at Perth, in 1766, 
of nine circular arches, the largest of which is 75 feet span ; at Hexbam, 
over the Tyne, in 1767, of nine circular arches, the largest of which is 52 
feet span, and others, for that period, were works of considerable magni- 
tode. These were followed by numerous smaller works all over the king- 
dom, more remarkable for convenience and utility than for any peculiarity 
in their construction worthy of notice, until in 1809-1817, when Waterioo 
Bridge, across the Thames, consisting of nine equal semi-elliptical arches, 
120 feet upon each, and 35 feet rise, was built oi granite іп а style of solid- 
ity and magnificence hitherto unknown ; there the elliptical arch, with in- 
verted arches between them to counteract the lateral pressure, was carried 
to a greater extent than in former bridges, and isolated coffer dams upon а 
great scale ia a tidal river, with steam engines for pumping out the water, 
were, it is believed for the first time, employed іп this country; the level 
line of roadway, which adds so much to the beauty as well as the conve- 
nience of the structure, was there adopted. The bridge across the Severn 
at Gloncester, in 1828, by Telford, is worthy of remark, as being the first 
witb one arch, of 150 feet span, like those of the bridge across the Seine at 
Neuilly, near Paris, by Perronet, where the interior of the arch is elliptical 
and the exterior circular. 


New London Bridge (1825-1881), consisting of five semi-elliptical arches, 
viz., two of 180 feet, two of 140 feet, aod the centre 158 feet 6 inches span, 
and 37 feet 6 inches rise, is perhaps the largest elliptical arch ever at- 

tempted, the roadway is 52 feet wide. This bridge deserves remark on 
account of the difficult situation in which it was buiit, being immediately 
above the Old Bridge, in a depth of from 85 feet to 80 feet at low water, 
on а soft alluvial bottom, covered with large loose stones, soonred away by 
the force of the current from the foundation of the Old Bridge, the whole 
of which had to be removed by dredging, before the coffer-dams for the 
piers and abutments could be commenced, otherwise it would have been 
extremely difficult, if aot impracticable, to have made them water-tight; 
the difficulty was farther increased by the Old Bridge being left standing, 
to accommodate the traffic, whilst the New Bridge was building, and the 
restricted water-way of the Old Bridge occasioned soch an increased ve- 
locity of the current, as materislly to retard the operations of the New 
Bridge, and at times the tide threatened to carry away all before it. The 
great magnitude and extreme fiatness of the arches demanded unusual 
care in the selection of the materials, which were of the finest blue and 
white granite from Scotland and Devonshire; great accuracy in the work- 
manship was also indispensable. The piers and abutments stand npon 
platforms of timber resting upon piles about 90 feet long. The masonry 
is from 8 feet to 10 feet below the bed of the river, , 

I will conclude this division of the subject with the celebrated bridge 
across the Dee at Chester. It consists of a single arch, the segment of а 
circle 200 feet span, with a versed sine or rise of 48 feet, which is the lar- 
gest stone arch upon record; the arch stones at the crown are 4 fl. біп. 
deep, and 7 feet at the springing, and the abutments оп both sides of the 
river are founded on new red sandstone. The centre for building the arch 
was remarkable for its simplicity, strength, and rigidity, by which means 
the greatest effect was produced by the smallest quantity of timber, and 
any change of form, so prejudicial in centres, was prevented. This fine 
structure is due (it is believed) to the combined talents and energies of the 
late Mr. Harrison, the architect, of Chester, who made the original de- 
sign; to Mr. George Rennie, who eqailibrated the arch, gave the proper 
dimensions of the voussoirs and form and dimensions of the abutments, 
the mode of constructing them, and designed the centre, the original model 
of which ів now in our gallery; and to Mr. Jesse Hartley and Mr. Trub- 
sbaw, who worked out the details, and carried the whole into effect. 

A proper theory of the equilibriam of the arch, which shall satisfy all 
the conditions of the question, when applied to practice, may be said to be 
still wanting, though much valuable information may be derived from the 
pacers works of Hatton, Attwood, Moseley, Gwilt, and others, on the 
subject, 

Oblique or skew bridges have but recently obteined extensive use. 
Chapman built some in Ireland many years ago, and wrote an account of 
bis mode of construeting them. On railways they were introduced by Bte- 
phenson, and аге now generally employed. Buch's excellent treatise on 
жана ка ргасіве Chale somatrwetion greatly. аймаа thoir 
execu 
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Inox Burpogs. 


The introdaction of cast iron for the construction of bridges commenced 
about the year 1779, when that over the Severn, near Coalbrook Dale, by 
Darby, was the first; it consists of a circular arch 100 feet span, and a 
versed sine of 45 feet, approaching nearly (о a semicircle ; the height of 
the springing is 10 feet above low water, and the total height to the under- 
side of the soffit is 55 feet; the banks of the Severn being high, this form 
accords well with them. It is formed by five ribs of cast iron, with рег- 

ndicular spandril pieces, resting upon them to support the roadway. 

his, for a first attempt, is well adapted to the situation, and has answered. 
the pur; . This was followed by the bridge over the Wear, at Sunder- 
laad. : the design for this was said originally to have been made by Thomas 
Paine, the well-known political writer, and was cast at Rotherham, being 
intended for erection in America; but the materials were subsequently 
employed in constructing Sunderland Bridge, under the direction of Wil- 
son, in 1796, the idea having been suggested by Rowland Burdon. The 
curve of the arch is that of a segment of a circle, the length of the chord 
or span is 200 feet, aod the versed sine or rise 80 feet, the total height 
from low water to the underside of the soffit of the arch is nearly 100 feet. 
It consists of six ribs, each composed of 105 cast iron radiating pieces, 
connected at the top and bottom by the circular pleces which form the 
curve of the arch; these ribs are united in their transverse direction b. 
tie - pieces; the spandrils are filled in with cast iron circles, touching 
other at their circumferences, and supporting the roadway, which consists 
of a strong frame of timber, planked over and covered with a cement of 
tar and chalk, ороо which a layer of marl limestone and gravel is placed. 
The centre deserves notice on account of the difficulty and confined nature 
of the situation, which rendered it necessary to preserve а constant passage 
for sbips with their standing rigging ; this was effected by a perpendicular 
framing resting upon piles in the bed of the river, with a sufficient opening 
oo each side for the vessels. Upon the top of this perpendicular framing, 
the transverse framing or centre for supporting the arch was fixed, and 
answered its purpose well. Some time after the removal of the centre, the 
arch was observed to swerve bodily in a horizontal direction to the east- 
ward, forming a curve having a versed sine of about 12 or 18 inches; if 
this had continued to increase, it would no doubt bave soon occasioned the 
downfall of the structure; it was, however, very skilfully remedied by the 
introduction of transverse and diagonal tie-bars and braces, assisted by 
wedges and screws, во that altimately the whole was brought back ард 
secured іп its original form and position, where it has since remained in а 
substantial state without alteration. The width of the bridge is 80 (сес; 
the abutments аге of stone, founded on rock; they are 24 feet thick, and 
from 42 feet to 87 feet wide. This bridge, for boldness of the design and 
construction, as well as for its elegance and lightness, must be considered 
a work of peculiar merit; particularly if the period in which it was con- 
structed be remembered, 

About the same time, the bridge at Buildwas, across the Severn, by Tel. 
ford, was erected. It consists of a single arch, segment of a circle, whose 
chord or span is 180 feet, and versed sine or rise 27 feet, the depth of the 
iron frame forming the arch being 8 ft. 10 in.; it consists of three ribs, 18 
feet wide from out to out, connected together in their transverse direction 
by tie-bars, The spandrils for supporting the roadway consist of vertical 
pieces, resting apon the segments forming the arch; the abutments are of 
stone. Thereis a novelty in the construction of this bridge worthy of 
remark. The two onter ribs consist of two segments of circles, each 
struck from different centres, the crown of one terminating immediately 
below the roadway, the other at the top of the parapet, so that the plat- 
form forming the roadway is both suspended and insistent. The object of 
this being, it is presumed, to increase the depth of the truss supporting 
the roadway, and thus to add to the strength of the bridge: but it was un- 
necessary, and does not appear to have been adopted in any of Telford’s 
subsequent designs, which are numerous. Amongst them may be men- 
tioned that of Bona, Tewkesbury bridge over the Severn, also that over 
the Dee, near Corwen, &c. Bristol bridge over the Avon, by Jessop, is a 
neat simple structure. Boston bridge, by Rennie, over the Witham, of 
100 feet span, with a versed sine of 4 feet, is remarkable for its boldness 
and lightness, The principle of construction resembles that of Sunderland 
but is an improvement upon it, іп baving а better system of transverse and 
diagonal braces, and the spandrils consisting of vertical instead of circular 
pieces. All these bave, however, been far exceeded by the Southwark 
bridge over the Thames, by Rennie. This consists of three arches, all sege 
ments of the same circle; the centre arch is 240 feet span, with a versed 
sine or rise of 24 feet, and the two side arches are 210 feet span each, with 
а versed sine or rise of 18 ft. Io in. each. The arches are formed 
by eight solid ribs in each, and each rib consisting of fifteen pieces, 6 feet 
deep at the crown of the arch, increasing to 8 feet deep at the sprioging, 
2} inches thick in the middle, and 43 at the top and bottom: these ribs are 
connected together in their transverse direction by cast iron tie-braces of 
the same depth as the ribs, but open in the centre, and in the diagonal di- 
rection by another series of ribs; the whole of the segmental pieces form · 
ing the arch, as well as the transverse and diagonal tis-braces, are kept in 
their places by dovetailed sockets and long cast iron wedges, so that bolts 
for bolding the several pieces together are unnecessary, although they were 
used during the construction of the bridge to keep the pieces in ther places 
until the wedges bad been driven. Thus the ribs formed, as it were, a 
series of hollow masses or voussoirs similar to those of stone; a principie 
which it is believed is new in the construction of oast iron bridges, bat it 
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has succeeded so well that it is worthy of adoption elsewhere. The span- 
drils are composed of cast Ігор diagonal pieces, connected together in a 
similar manner, and the roadway is formed by solid plates of cast iron 
resting upon the spandrils, and joined together by iron cement. The piers 
aod abotments are of stone, founded upon timber platforms, resting upon 
bearing piles, and surrounded by sheathing piles, driven sufficleatly deep 
below the bed of the river. The masonry is tied throughont by vertical 
and horizonta! bond stunes, so that the whole acts as one mass іп the best 
position to resist the horizontal thrust. The ribs forming the arches were 
commenced in the centre, and were continued regularly on each side to- 
wards the piers and abutments, upon which a cast iron bed and connect- 
iag plate were laid, nicely let into the masonry to receive the ribe forming 
the arches; when the last segment of each rib was fixed in its place, three 
cast iron wedges, each 9 feet long and 9 Inches wide, were placed behind 
each rib, and nicely adjusted and fitted to them ; these having a very slight 
taper, were driven simaltaneously by beavy hammers, and tbus the arches 
were nearly lifted from the centres, so that the wooden wedges upon which 
the segment pleces rested were easily removed by a few blows of a bam- 
mer; the arches were thus relieved from the centres іп а very simple and 
efficieut manner. The whole of Ше irou-work bad been so well pot 
together by Messrs. Walker, of Rotherham, tbe founders, and the masonry 
by the coutractors, Messrs. Jolliffe and Banks, that when the work was 
Gnished, scarcely any sinking was discernible іп the arches. During the 

ress of the work,some experiments were made, in order to ascertain 
the extent of the expansion and contraction between the extreme range of 
winter and summer temperature, and upon taking the average of numerous 
trials by different gauges, it was fuand that the crown of the arch rose іп 
the summer about an inch to ап inch and ahalf. The work was commen- 
cod in 1813, and the bridge was opened іп 1819. 

Whilst upon the snbject of cast iron bridges, we mnst not omit the 
Swivel or Turning Bridge. The invention, if it may be so termed, is, it is 
believed, due to England, and one was first made of iron about the year 
1810. They are now almost universally adopted over locks, to the extent 
of 50 feet span, іп preference to the old lifting bridge. Since the iatrodnc- 
боо of the railway system, cast iron bridges have become very К 
and have been particularly serviceable, being formed of girders, where the 
height was too limited to admit of the arch principle being adopted. Ex- 
perience of the value of wrought iron in roofs and for other building pur- 
poses has induced R. Stephenson to propose that material for constructing 
the bridge to carry the Chester and Holyhead Railway across the Menai 
Straits. His design consists of a close wrought iron tunnel or tube, 14 
feet wide, 30 feet deep, and 1500 feet long, supported in the middle by a 
stone pier built upon a rock in the middle of the Straits, with two other 
piers at the low-water mark on either side, leaving four openings, two of 
them 460 feet, and two of 280 feet each, and 100 feet above high water, so 
asto admit of masted vessels sailing under it. Cubitt has also proposed 
to adopt wrought iron on a great scale, for constructing landing platforms 
at Liverpool, where the difficulty of building docks or quays, which large 
steam vessels oan approach at all times of tide, render works of this kiad 
necessary to accominodate the immense traffic frequenting Liverpool. Тһе 
landing platform designed by Cubitt, and now in course of construction, 
consists of a wooden frame, 500 feet long, by 80 feet wide, floated upon a 
number of wrought iron pontoons, each 80 feet long, 10 feet wide, and 
6 feet deep ; it ie connected with the shore by two bridges, each formed of 
two hollow wrought iron beams, 150 feet long, carrying the platform of the 
bridge ; the attachment with the shore and the stage is so made as to 
admit of motion, both vertically and horizontally, to accommodate itself to 
the rising, falling, ebbing, and flowing of the tide, which there rises about 
30 (өсі. 


Suspension Bripozs, 


The invention of chain or snepension bridges is said to have been im- 
ported from China and India, The first of the kind in England was that 
across the Tees, at Middleton, consisting of two common chains stretched 
across the river, and secured to the adjoining rocky banks; the span was 
10 feet. To Capt. Sir Samuei Brown, however, who Һай previously 
brought chain cables into use for ships, may be attributed the introduction 
into England of the improved system of the bar link, which is now so 
generally adopted. Brown, in 1818, first constructed a large model of 160 
feet span, capable of supporting a carriage and horses, indeed adapted for 

traffic. He afterwards constructed (1819), upon this principle, 

nion bridge, for general traffic across the Tweed, near Berwick ; the span 
was 450 feet between the supporting towers, which were of masonry. He 
subsequently built another, of smaller dimensions, across the Tweed, at 
Dryburg. He also constructed that at Montrose, one over the Hundred 
Feet river in the Fens, and others, and applied the same principle with 
effect for landing - piers at Brighton and Leith. This system was afterwards 
carried out to a far greater extent by Teiferd, in his great suspension 
bridge across the Menai, at Bangor, in 1818-30, so well described by Pro- 
vis. It consists of three openings, the centre is 580 feet span, Ше deflec- 
tion of the chain being 43 feet, and the two side openings аге 260 feet span 
each; the platform of the roadway ів 100 feet above high-watex mark; 
the sustaining towers of masonry are 50 feet above the roadway, and are 
connected to the shore by three stone arches on ose side, and four on the 
other, 53 fl. 6 in. span each. There are sixteen main chains, each 1770 feet 
long, in sets of four each, suspended above each other, on each side of the 
roadway, which is $0 feet wide from out to out, divided into three parts, 
two for carriages, on the oateide, 13 feet wide each, and опе for foot-pas- 
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seugers, іп the middle, 6 feet wide. Each main chain consists of five bars 
or links, 10 feet long each, by 84 inches and 14 inch, connected together 
by геч and pins, оп Brown’s system, the whole being properly secured 
to the solid rock on each side. The total suspended weight of the main 
opening is 644 tons. About the same time, he constructed another upon 
the same principles, 300 feet span, across the river Conway, at Conway. 
These are fine works, and will remain as lasting monuments to his fame. 
The recent structures of Hammersmith, across the Thames, and Shoreham 
across the Adour, by Tierney Clark, who is now erecting another upon а 
der scale, 700 feet span, across the Danube; and, lastly, that of 

runel across the Thames, at Hungerford Market (1845), show the pro- 
gress made in this class of structures, which are well adapted for crossing 
large and deep rivers where economy is an object; great care, bowever, is 
necessary in proportioning the strength of the chains, and their curve; the 
selection and manufacturing of the ігор for them, aud also in the connexion 
and bracing of the roadway platform, in order to insure the greatest 
strength and solidity of construction ; of tbis, the improvements to tbe 
Montrose Bridge. by Rendel, is а good example, and the system should be 
generally followed, as several disastrous failures have occurred from ne- 
glect of these important particulars. 

Amongst variations of the system, that of Dredge may be mentioned. 

The wire suspension system, although in extensive ose on the Continent, 
the largest example of which is at Fribourg, in Switzerland, where а 
bridge bas been constrncted of 800 feet span, for carriages as well as foot 
passengers, has been rarely used іп this country. Although economical in 
the first cost, It requires constant attention, and it scarcely possesses suffi- 
cient durability for permanent structnres. 


Woopsn Baipers. 

In wooden bridges, little was formerly done in Britain beyond the com- 
mon pile bridge. These were formed by rows of piles for piers, driven at 
short distances from each other, and connected together by straight girders 
planked across to form the roadway, with a Sooden railing on each side. 
Of this kind of construction, the bridges of Londonderry, across the Foyle, 
Waterford, across the Suir, Battersea, Fnlham, and others, across Ње 

are examples. In some cases, this system was extended, by 
adopting larger openings, having diagonal struts, or butting pieces, be- 
tween the underside of the girders and the piles forming the piers, in order 
to reduce the bearing of the girders, and Шов give them greater stability. 
The straight trossed frame or girder, во much used in America, was em- 
ployed by Rennie, to a considerable extent, as service bridges, during the 
construction of the Waterloo and Southwark bridges, in 1909-19, and at 
New London Bridge, in 1825-81, with openings of above 100 foet; sa ahle 
of supporting the heaviest weights. The late Colonel By, of the Royal 
Engineers, gave ап accunot of a bridge of this description, said to have 
been built across the Terrebonne, a large river near Montreal, in Canada, 
600 feet араз between the piers, It is said that thls was carried into 
effect, and actually stood for a short time; but, in consequence of its hav- 
ing been badly constructed, it required beavy repairs, and whilst these 
were being effected, the whole structure came down, and was carried away 
by the floods. The trussed system has been applied with considerable | 
success in some well-constructed bridges across the Tyne, for the New- 
castle and Carlisle Railway, by Blackmore, and in several other places. 
The system of Wiebiking, of combining small curved pieces of timber 
connected together in the form of an тад adapted for large s „ таз 
first introduced, I believe, on the Aucholme, іп 1826, when а bridge of 100 
feet span was constructed with complete success, This has been used by 
Green, in the viaducts for the Newcastle and North Shields Railway; and 
has been followed by others also. Price, long ago, proposed a similar 
system ; bat the scarcity and dearness of timber, and the prevalent use of 
iron, probably prevented its application before. The lattice bridge, of 
American origin, has latterly been introduced on the Birmingham and 
Gloucester Railway, by Moorsom, and on the Dublin and Drogbeda Rail- 
way by McNeil, and as they are economical and simple in their сопаігос- 
tion, they are applicable in some cases with advantage, 

Ia the designing and constructing of bridges of stone, woud, cast and 
wrought iron, an accurate knowledge of the strength of materials is pecu- 
1 important, пау absolutely Indispensable ; and the profession Із much 
indebted to George Reunie, who commenced a series of investigations on 
this subject in 1817, which were communicated to the Royal Society, and 
pablished in their Transactions іп 1818. These experimenta were among 
the first to determine with precisioa the absolute and relative strengths of 
materials, under the effects of tension and compression, He subsequently 
made above six hundred experiments Іп 1827, on the friction of plane and 
round snrfaces, with and without nnguents, under the different circum- 
stances of time, surfuce, and pressure, which were published in the Phi- 
losophical Transactions, iu 1898. Ia 1530 be also made experiments оа 
the friction and resistance of fluids, which were publisbed іп 1881. Mo- 
гіп” experiments did not appear until 1884—Tredgold, Barlow, Fairbairn, 
Hodgkinson, Wood, and others, have since carried these experiments to a 
greater extent. 

Concrete, a mixture of gravel, sand, lime, and other cements, in certain 
proportions, was well known to the ancients, and in conjunction with the 
invaluable natural cement, Pozzolana, was applied with the greatest sao- 
сезг іп the then numerous moles and other submarine works, and its use 
has been still continued in Italy to the present day. Wren is said to have 
used it for a portion of the foundation of St. Paul's, where it was defec- 
tive. Semple also alludes to it in 1776, Its use appears to have been 
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discontinued for а time, but recently te have been resumed. Rennie pro- 
posed it for the foundation of the Penitentiary in 1611; Smirke and others 
followed in the same travk, and now the employment of concrete for the 
foundations of buildings has become nearly universal, wherever it is ne- 
cessary. 

Brick has been much used for bridges over canals and drains by Rennie, 
and in railway bridges by Stephenson, Cubitt, Locke, Rastrick, and 
others; and, latterly, it has been carried to a far greater extent by Brunel 
io his bridge across the Thames at Maidenhead, for the Great Western 
Railway. It consists of two semi-elliptical arches, each 190 feet span, 
and rising 24 feet; they are built wholly of brick, in Roman cement. 

Roman Cement, discovered by Parker, in 1796, is chiefly made from a 
stone found on the shores of the Isle of Sheppy, near Sheerness ; it is 
borat in a kiln, and when ground into fine powder, possesses the peculiar 
property of setting hard immediately, although exposed to water, which 
Tenders it very valuable in hydraulic works. It had been little used in 
public works until it was adopted by Rennie and others. It was exten- 
sively employed іп the naval works at Sheerness and elsewhere, and is now 
universally employed in buildings whore immediate iaduration or setting ie 
required, in order to prevent the action of water, or where any settlement 
from insistent weight would be injurious. Latterly Roman cement has 
been found at Harwich and other places. Aberthaw, Lyme, Barrow and 
other limestones also possess valuable properties for waterworks. The 
success of buildings depends materially upon the cement or mortar em- 
ployed: and much has been доре by Smeaton, Rennie, and Telford, in the 
selection of the best lime, sand, and other materials, in combining them in 
proper proportions for the respective parts of the works where they were 
employed, and in the application of machinery for the more thoroughly 
mixiog up aod incorporating the materials together, Great credit is also 
due to Higgins, Pasley, Donaldson, Smith and Godwin for their valuable 
experiments and treatises upon this important subject.“ 

Additional strength has been given to brick structures, by the introduc- 
tion of bands of thin hoop iron between the courses ; this improvement was 
first generally introduced by Sir M. I. Brunel. 


TUNNELS. 

Subterranean tunnels have been much used in inland navigation, particu- 
larly in the Duke of Bridgewater’s Canal, some miles of which, at Wors- 
ley, are made under ground ; in the Harecastle Tunnel, by Brindley, on 
the Trent and Mersey Canal, in 1776, which was rendered more convenient 
by Telford, іп 1896, by adding another parallel to it, of larger dimensions ; 
in the Huddersfield Canal, where there isa tunnel 5280 yards long; іп 
the Braunston Tunnel, on the Grand Junction Canal, and mavy ре А5 
all of these, however, have been вог by the Tunnel under the Thames, 
at Rotherhithe, by Sir Isambard Brunel, which, for magnitude, boldoess 
in the design, and ingenuity in the means of construction, as well as the 
extraordinary difficulties by which the work was attended, will long re- 
main а lastivug moaument of the talents and perseverance of that celebrated 
engineer. This extraordinary work was commenced іп 1825; it consists 
of two arched openings 1200 feet in length, 14 feet span each, 16 feet 4 
inches high, separated from each other by a pier 4 feet thick, having sixty- 
four lateral arches of 4 feet span, to communicate between the main open- 
ings, the whole being surrounded with masslve walls. The external di- 
mensions of the walls, including the openings, are 88 feet wide, and 22 
feet high. It is approached at each end by a perpendicular shaft, 50 feet 
diameter, and 80 feet deep; but the tunnel was intended hereafter to be 
carried out tothe surface f the adjoining streets, at such a moderate in- 
clination that carriages could easily pass through it from both sides of the 
river. The crown of the tunnel is about 16 feet below the bed of the 
river. In order to carry into effect this very difficult work, unosual means 
and precautions were necessary. The ordinary wooden centre framing 
„scarcely presented sufficient strength and connexion for that purpose. 
Brunel accordingly invented a cast iron frame (which he termed a shield) 
sufficieutly large to embrace the whole width and height of the intended 
structure, and divided into thirty-six compartments, each sufficiently large 
for a шап to work in, yet capable of being closed to prevent the access of 
water when required; the whole was impelled forward by powerful 
screws, bearing upon the work behind, as it was finished. This ingenious 
contrivance was perfectly successful ; and although the works were twice 
stopped by the irruption of the Thames, nevertheless the apertures were 
stopped by bags of clay and other materials, and the structure was con- 
tinued with extraordinary perseverance until finally completed and opened 
to the public in 1843. Тһе whole was constructed with bricks set in 
Roman cement, and cased inside with the same material; and it gives 
every prospect of permanence and solidity, 

A tunnel under the Thames had been previously proposed at Rotherhithe 
by Trevethick, and had advanced to some distance under the river, when 
it was abandoned; also one by Dodd at Gravesend, which was scarcely 
commenced. A tunnel was also carried to a considerable extent under the 
Severn, at Newnham, but failed for want of fands. 

Tunnels form part of the works of almost every considerable railway, 
and the art of constructing them with accuracy and expedition is now 
brought to great perfection. Amongst the most remarkable tunnels exe- 


е From the valuable researches of these authors it appears, that the hydraulie cements 
conteln considerable portions of аШса and alumina, and іп some cases metalic oxides; 
and, where natural hydraulic cements cannot be obtained, they may be produced atti- 
Belally, by the combination of these ingredients in their proper proportions, 
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cuted upon railways, may be mentioned that at Kilsby, 2308 yards long, 
on the Birmingham and London line, by Stephenson; that at Box Hill, 
$195 yards iong, on the Great Western Railway, by Brunei: and that on 
the Sheffield and Manchester line, 5280 yards long, by Locke. Seversl 
others of great length are now in progress. 


Harsoors, 


In the construction of harbours, Smeaton, as already observed, had 

inted out the proper course, іп his reports ou Lynn, Wells, Aberdeen, 

andee, Dunbar, Port Patrick, Sandwich, Scarborough, Sunderland, 
Workington, Rye, Dover, and others. Ramegate harbour was originally 
designed by Labelye iu 1744; it had been partly executed by others, and 
continued with little success through a tedious succession of years, with 
various changes of plan, until 1774, when it was placed ander Smeaton’s 
direction ; he soon saw the evil arising from the constant accumulation of 
mud which threatened to fill it up, in cousequence of there being no back- 
water or scouring power to remove it. He therefore divided the harbour 
into two parts by a cross wall; the part next the shore formed a basin of 
eleven acres, in which the water could he retained by means of a lock, 
and discharged through powerful sluices in the cross wall into the outer 
harbour at low water, aod thus form an effectual scouring power for re- 
moving the mud. Неге was the introductlon of а new principle for the 
maintenance of harbours, which is so difficult on an alluvial coast, operated 
upon by the tides and currents; and although previously in use on the 
Continent, it is believed to be the first example of the kind in Great Вгі- 
tain. Smeaton afterwards continued the works, and introduced an im- 
proved system of masonry ; іп 1788, he founded the outer and inner walls 
of the outer piers, below low water, by means of caissons or boxes of 
wood, and во far improved the diving -bell as to render it useful in carrying 
on the operations, although he did not build with it, and about the same 
time he used it for examining the foundations of the piers of Hexbam 
bridge, one of which had partially snak., The late Mr. Rennie, who after 
Smeaton’s decease took charge of the works at Ramsgate, profiting by 
what had been done, carried out the system to a greater extent, by enlarg- 
ing the sluices aod making them of cast iron, the old ones being of wood 
and frequently out of repair; a greater quantity of water could then be 
discharged lo the same time, when required, and thus act with greater 
effect ; or the discharge could be prolonged, according to circumstanees. 
The masonry also, which, although good for the early period at which it 
was constructed, had become dilapidated, was rebuilt, where requisite, in 
а much more substantial manner. The steam-dredging machine was also 
applied to remove that portion of the mud which could not be effected by 
the sluices. The diving-bell was afterwarda perfected by Rennie, 80 as to 
be perfectly manageable, and being suspended from a frame worked by 
proper machinery, it couid be raised and lowered, or moved laterally, in 
any direction, with facility and pcre either according to the direc» 
tious of the diver within the bell, commonicated by means of signals, made 
by striking the sides of the beil with a hammer, or given by the superin- 
tendent above. All the operations for preparing а Fundation, and after- 
wards laying the prepared blocks of masonry upou it, could thus be per- 
formed with as much certainty below as above the water. Rennie rst 
used his improved apparatus іп 1813 for rebuilding the advanced East 
Pier Head at Ramsgate Harbour, which was founded 17 feet below low 
water of spriog tides with complete success. The value of this invention 
for submariue operations was now completely established, and he after- 
wards employed it with advantage in founding the pier heads aud outer 
walls of Holyhead, Howth, and Sheerness Harbours, aud other works 
under his direction, and it is now generally adopted in all similar circum. 
stances. The diving-helmets and dresses, improved by Deane, Bethell, 
Edwards, Seibe, and others, have also materially contributed to the suc- 
cess of submarine operations, 

After Smeaton, numerous artificial harbours were designed and con- 
structed, and natural ones improved ; amongst the former may be men- 
tioned Holyhead, Howth, and Kingstown; at the latter there is a depth 
of 26 feet at low water of spring tides, and an enclosed area of 250 acres 
at low water; which is the jargest harbour attempted in this country by 
Reunie. Here and at Howth he substituted the flat slope for the upright 
wall to resist the waves,® and introdnced the plan of throwing down loose 
blocks of rubble, or unhewn stone, for forming the main body of the piers, 
allowing the slope or angle of repose, at which the materiais would lie, to 
be formed by the sea. In his system of making low-water harboars, 
which, up to that period, were almost unknown in Great Britain, he 
adopted the plan of enclosing the area by piers composed of several 
straight arms or lengths, intersecting each other according to particular 
angles, Instead of making them curved, which, in his opinion, only served 
to increase the action of the waves. In asyium harbours, when prac- 
ticable, as at Kingstown, he preferred making the entrance open to the 
dangerous wind, thus rendering them more accessible for vessels іп dis- 
tress ; but in order to prevent the prejudicial effects of any waves which 
might roll into the harbours, he adopted the returning and incliued form of 
entrance, by which means increased facility of entrance and departure 
was also given. He also designed bis harbours with a view to preserving 
the original depth, as far as practicable, which is a principle of the great- 
eat importance, and ought not to be lost sight of. The artificial harbours 


е This system was latterly always adopted by Rennie and Telford in preference to the 
жы нетер ан реса) and it has been Lovariably sucess. 
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of Ardrossan, the Troon, Peterhead, by Telford, Scarborough, by Chap- 
жап, Hartepool, and others, are worthy of remark, 

In the improvement of natural harbours, may be mentioned Sunderland, 
Berwick, Aberdeen, Dublia, Newry, Drogheda, Leith, Belfast, and others. 
The principle generally adopted has been to confine and direct the tidal and 
fresh waters, by piers, in proper and sufficient channels, whence they are 

into the ocean, so as to enable them to act with greater effect in 
counteracting the baneful effects of the antagonist operations of the winds, 
‘waves, aad sand, brought in from the sea; also to increase, as far as practi- 
cable, the receptacle for tidal and fresh waters, and to dispese of them in 
such a manner that they shal! act with effect in maintaining and preserving 
the channels. These operations, as in the case of the Clyde, are materially 
assisted by the employment of that invaluable auxiliary, the steam-dredging 
machine, which ought to be attached to every harbour. I must not omit to 
mention the breakwater in Plymouth Sound, by Rennie and Whidbey, which 
із the first and largest example of a detached mole or breakwater in this 
country. It is a mile long, constructed in a depth varying from 5 to 8 
fathoms at low water, formed of ioose blocks of rubble, of all sizes, np to 10 
or 12 tons weight each, thrown into the sea to form their own hase and 
alope, acoording to the action of the waves. The surface from low water 
mark to its full height, which is 2 feet above high water, has been paved 
with masonry, and at the base of the sea slope, at the level of low-water, 
there is a berm or benching to protect it. At the western extremity a light- 
house has beeu built, to point out the western or principal entrance to the 
Sound, and a beacon on the eastern extremity points out the east entrance, 
The whole of the work, except a portion of the masonry, which is granite, 
has been built of limestone, brought from she adjoining shores. The inten- 
tion of the work was to protect the Sound against the heavy swell, which 
formerly used to roll in with considerable violence during strong westerly and 
toath - werterly gales; this object has been completely obtained, and the 
poadstead has been rendered perfectly secure. The work has been eminently 
successful in every respect, for besides obtaining the desired protection, the 
original depth of water has been preserved, the facility of ingtess and egress 
has not been diminished, but rather increased, and the cost has corresponded 
aa nearly as possible with the original estimate. 

Another class of harbours, called Floating or Wet Docks, for receiving 
merchant vessels out of the tide or gen · way, was first introduced at Liver- 
pool about the year 1716, and wet доске have been since constructed in 
almost all the principal ports of the kingdom—vis., London, Bristol, Holl, 
Leith, Sunderland, as well as for tbe Royal Navy at Portsmouth, Plymouth, 
Sheerness, Chatham, and Woolwieb. The East and West India Docke, by 
Jessop, Rennie, and Ralph Walker; the London, Leitb, and Dublin, by Ren- 
nie; St. Catherine's, London, by Telford; the New Docks at Liverpool, by 
Hartley; at Hull, by James Walker; at Cardiff, by Cubitt ; at Newport, by 
Green ; at Sonthampton, by Giles; and the great works now in progress at 
Birkenhead, on the Mersey, opposite Liverpool, and at Great Grimsby, by 
Rendel, are magnificent examples of private enterprise for facilitating the 
commerce of the empire. The design of Rennie for agrand naval arseual on 
the Thames, at Northfleet, immediately above Gravesend, intended as a sub- 
stitate for the imperfect naval establishments at Deptford, Woolwich, Sheer- 
ness, and Chatham, is worthy of remark. This magnificeut design consisted 
of six capacious basins, with a total surface of 600 acres within the walls, 
the largest being 4000 feet long, and 1000 feet wide, and covering 87 acres; 
the whole to communicate with each other, and be provided with capscious 
quays, dry docks, bnilding-slips, and storehouses; steam machinery for ma- 
nufacturing cordage, blocks, anchors, fiour, and bread, sawing and converting 
timber, pumping, and working cranes; in fact, for almost every operation 
connected with the naval service, and so systematically arranged and disposed, 
that the required operations should aucceed each other with the greatest 
dispatch and economy, whether of time, labour, or cost. The estimate was 
£11,000,000, which was perhaps more than would have been required: any 
portion conld have been executed as it was wanted, without interfering with 
the plan. It із to be regretted that this plan was not carried into 
effect, for it would have repaid the cost in the increased ecouomy of fitting 
ont fleets, and since that period about £5,000,000 have been expended on 
the old establishments in the Thames and Medway, with a small degree of 
benefit, compared with what would have been obtained from Northfleet. 
His design also for the improvement and enlargement of Chatham Dockyard 
is worthy of remark. It consisted of а new channel to be made for the 
Medway below Rochester Bridge, and converting the bend of the river, in 
front of the Dockyard, into a magnificent floating dock of above 100 acres, 
and from tbence making a canal, 14 mile long, 300 feet wide, and 30 feet 
desp, to the deep water in the Medway at Gillingham, by which means ves- 
sels of war of the largest class could come to the Dockyard with the whole 
of their armament, which they cannot do now; the ceurse to sea would have 
been shortened, and the shallow water of the Medway avoided: thus Chat- 
ham Dockyard would have been rendered the most convenient and extensive 
ір Europe, and its proximity to London by a railway would bave rendered 
the yards at Deptford and Woolwich unnecessary. The estimate for this 
work was only £700,000, whereas since that time fally as much, if not more, 
has been spent upon Woolwich, with a very inferior result; indeed, it is not 
even too late to undertake this plan for Chatham now, and would well repay 
the expenditore. In 1 and carrying into effect this important class 
of public works, so as to render them successful, a thorough knowledge of 
the nature and operation of tides, winds, currents, soundings, and all the de- 


ente of bydregrepby, physicel geography, and-geolegy is necessary, and 
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in these sciences much ір due to the exertions of Beaufort, Bullock, Wash- 
ington, Denham, Buckland De la Béche, Lyell, Greenough, Sedgwick, Mur- 
chison, Phillips, and others. 


Raverments, ов Rerarnine Watts. 


These, until near the latter end of the lest century, had been usually built 
with horizontal foundations and courses, the interior side being almost verti- 
cal, and the exterior with a flat face and very little batter, ог in many cases 
vertical. The curved face retaining wall was latterly introduced, with the 
foundation and courses inclining from the horizontal, so as to conform with 
the radius of curvature; this form of wall is preferable, in many cases, to 
the old, as combining greater strength with a less section, and being more 
convenient in other respects, and was commonly used by Rennie in his various 
works, when applicable. 

To whom the introduction of this improved form of wall is due it is dif- 
cult to ascertain with accuracy; bat Rennie, Ralph Walker, and Jessop were 
amongst (е first who bronght it into use. A further improvement was 
made in the retaining walls used at Sheerness in 1815 by Rennie, where the 
fonndation heing composed of soft alluvial mud and quicksand, to a great 
depth, more than usual precautions were necessary to render the walls enb- 
stantial and secure. The object was effected by enlarging the base, and 
making the interior hollow, like a caisson, with the bottom in the form of 
an inverted dome; the outer or river face being concave, and the fonndation, 
for a certain width, laid inclinlng at right angles to a tangent from the curved 
face of the front of the wall; the remainder of the foundation was horizontal, 
and the back or land side of the wall was vertical. Thus there was both a 
front and back wall connected together by cross walls, forming опе mass; 
the inverted arches or domes under the hollow spaces being filled with chalk 
and gravel concrete, and the whole resting upon а well-connected platform 
of piles and cross-beams and planking. By thus distributing the same quan- 
tity of materials over a greater snrface, the vertical weight per square foot 
was reduced, and the desired stability was obtained upon this very difficult 
and treacherons foundation. Rennie had previously tried, with success, 8 
wall of a similar principle, and under similar circumstances at Grimsby. 
General Bentham also tried а similar principle, about the same time, which 
was not so successful, in consequence of an unsuitahle form and construc- 
tion. 

The Coffer.dems which Rennie employed (оғ constructing the walls at 
Sheerness are worthy of remark, as being the most extensive and difficult 
that had been constructed up to that period. The bottom being soft mud to 
a considerable depth, piles of 60 feet to 80 feet in length, were necessary, 
and when driven and braced in their places as far as practicable, chain bars 
and raking-shores from the land were requisite, in order to counteract the 
alternate pressure inwards and falling outwards, occasioned by the badness 
of the foundation and the heavy shocks of the waves to which they were ex- 
posed. In order to break the effects of the sea during storms, he employed 
а series of old men-of-war bulks, to act as floating breakwaters; these were 
useful to а certain extent, зо long as they held firm in their places; but at 
times, during heavy gales, they dragged their moorings, and driving egninst 
the dams, occasioned considerabie damage; upon the whole, however, they 
were useful.“ In order to give greater security to the dams, and to prevent 
leakage, a considerable quantity of grooved and tongued sheatbing-piles 
were necessary for the works; and to effect this, he invented a machine 
worked by a steam engine, which answered the purpose effectually, at a cost 
of one-sixth of the price of manual labour, and as it wss unsafe to withdraw 
any of the coffer-dam piles, he made another for cutting them off at tbe 
ground level, below low water, which was also found very useful. 

Тһе dams for founding the sea-locks of the Caledonian Сала! at Fort 
William and near Inverness, by Telford, are worthy of remark. In the former 
Сазе, great difficulties arose, іп consequence of the foundation being rock, at 
some depth below low water; this was overcome by ingeniously securing the 
piles to the rock ; and in the latter case, where the bottom was soft mud, the 
difficulty was obviated by bringing cargoes or masses of earth and clay from 
a considerable distance, and afterwards driving the piles through the made 
ground. The great dam, 1000 feet in length, for building the foundations 
of the river-wall and New Houses of Parliament, by James Walker, is another 
good example. The late Peter Ewart was among the first who introduced 
cast and wrought iron for dams, for piling in general, and for wharfe; it bas 
been since employed by Walker, Sibley, Stevenson, and others, in many 
situations, with great success. At the Albion Mills, already mentioned as 
the first steam-mili constructed in 1785, by Watt and Rennie, on the banks 
of the Thames, close to Blackfriars Bridge, the foundation being soft mud 
and moving sand, inverted arches were formed upon the ground, betweeu the 
foundation courses of the walls, so that the whole area of the building ob- 
tained support by the same weight resting upon an increased base, 


“ Floating breakwaters of timber have latteriy been tried, аз а substitute for more solid 
constructions, but they have not hitherto succeeded. 


(To be continued.) 


REGISTER ОР NEW PATENTS. 


ELECTRIC TELEGRAPHS, 


Јони Norr, of the city of Cork, gentleman, for “ certain Ii 
ім the means of communicating intelligence from one place to another.” —~ 
Granted January 20; Enrolled Joly 20, 1846.--( Reported in Newton's 
London Journal.) With Engravings, Plate VI. 


These improvements in the means of communicating intelligence from 
one place to another consist in certuin novel arrangements of apparatus, by 
which audible and visible signals can be given through the agency of elec- 
tro- 


magnetism. 
In Plate VI, 6g. 1 represents the external appearance of the apparatus, 
as seen in front; fg. 2 is а vertical section, taken transversely th the 
apparatus, nearly at its centre; 04. 8 represents the internal construction 
and arrangement of the working parts of the apparatus, as they would 
appear if the dial-plate and front part of the case were removed ; and fig. 
4 is a borisontal section of the apparatus, taken below the magnets, show- 
ing the mechanism by which the course of the electric fluid may be changed 
from the electric telegraph to the signal-bell. 

In the front of the box or case, а circular dial-plate, fig. 1, ів fixed, on 
which are four series of letters, which are pointed out by the long arm of 
the index; and also two concentric circles of numerals, indicated by the 
short arm of the index. This plate із gradnated on its face into ninety-six 
egua divisions, formed in a circle; and to each, опе of the letters or one 
of the numerals refers. Upon the outer end of an arbor a, passing through 
the centre of the dial-plate, a index 6, is affixed, which is carried round 
upon the face of the dial-plate by successive actions of the mechanism, 
produced by the electric finid; each successive action moving the index 
over one space of the graduated circle, во as to enable the operator to leave 
the point of the index in a state of rest, opposite to any letter or numeral, as 
the case may be; and, by repetitions of the like movements and rests, to 
point to such letters as will spell, or numbers that wili indicate, the word 
requlred to be communicated. These actions of the mechanism are effected 
by currents of electricity, through the agency of a key or lever, rising or 
falling at the touch of the operator, as ір a piano-forte. 

The electric fiuid is derived from a galvanic battery near the apparatus, 
as at A, B, fig. 4, and passes, by wires coiled round electro-magnets, from 
one pole to the other pole of the battery. Two electro magnets, С, C, D, D, 
are attached to the vertical backboard с, с, of the apparatus, as shown іп 
figs. 2 and 8; and In the same piane, nearly concentric with these magnets, 
is а ratchet-wheel d, fixed upon the arbor a; which Jatter passes through 
the centre of the dial-plate, and carries the band or index b. Two lever 
armatures е, e, are supported by folcrum axles, turning in the brackets / f, 
which armatures cross each other, and their movements are rendered 
simultaneous by a connecting link g, immediately over the axis of the 
ratchet-wheel d. To the extremities of the inner arms of these lever arma- 
tures two pallets А, А, are connected, by joints ; which pallets are pressed 
against the periphery of the ratchet-wheel by delicate springs, cansing the 
pallets to take into the teeth of the ratchet-wheel ; and, by the rising and 
falling of the armatures, these pallets move the ratchet-wheel round ;—the 
extent of action of the pallets being limited by two latch-stops і, j, which 

ve rise to a dead-beat movement of the index, as it is carried round the 

ial-plate. The onter extremities of the armatures bear upon slight springs 
k, k, fixed to the back-board of the instrument. 

A third eiectro-magnet E, E, is affixed to the back-board, figs. 2 and 8, 
and is intended to give motion to the machinery of the signal-bell, attached 
to the telegraph. The armature of this magnet is shown at J, J, and is a 
T. ſormed iever, supported at the extremities of the edge of its longitudinal 
bar hy pivots, bearing іп the brackets m, m, projecting from the back- 
board. The arm of this lever 1, passes through ап opening in the back- 
board, and lies inclined, as shown in fig.3. When this armatare is at- 
tracted by the magnet, it will be drawn ор into a horizontal position, and, 
in rising, the extremity of the arm wili take into the fork at the end of the 
lever n, and thus cause the hammer pe, to strike upon the bell or gong Е. 

The means by which the electric fluid is conducted from the battery, 
through the wires of the electro-magnets, to the corresponding apparatns 
at the distant station will be clearly understood by the foilowing descrip- 
tion :—T wo wooden cylinders G, H, are supported on horizontal axles, by 
standards fixed to the longitndinal support I, I. Two separate strips of 
metal, as conductors, are passed nearly round the circumference of each of 
these cylinders, leaving unoccupied а conducting portion on each cylinder 
between the ends of the strips, Upon the support 1, 1, eight erect springs 
1, 2, 8, 4, 5, 6, 7, 8, are fixed ; which springs severally press against the 

ripheries of the cylinders G, and H. The springs 2 and 8, are connected 

y a conducting strip of metal, fig. 4, and the springs 6 and 7, are also 
connected іп like manner; the latter being perfectly detached or inenlated 
from the former. A wire 9, connected with the pole A, of the battery, 
leads to the stud K, where it is held fast by а binding screw ; and to this 
stud K, the end of another wire 10, is soldered, which passes under, and 
is attached to the operating finger-key J, and, bending down, terminates 
immediately over а cup of mercury 11, best seen in fig. 2. The end of a 
wire 19, is soldered to the erect spring 6, aod is brought round into com- 
тапісабов with the mercury із сор 11. On the key J, being de- 
Pressed by the finger of the operator, the pendent end of the тіге 10, will 
be brought into cantact with the mercury in the cup 11, when the eleciric 
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#08 from the battery A, will be instantly conducted from the pole A of 
the battery, through the wires 9, 10, 12. to the spring 6, and from the 
spring 6, through its connection (fig. 4), to the spring 7, and thence over the 
band on the cylinder Н, to the spring 8, and from that spring. by a wire 
18, to one pole of the electro-magnet С, as shown іп 65.3. The electric 
fluid will then pass through the coils of this magnet C, and thence, by a 
wire, to ove pole of the magnet D, aod, proceeding through the coils of 
this magnet D, will then descend from its other pole by the wire 14, to the 
stud L, fig. 4; to the under part of which stud it is soldered. Another 
wire 15, is attached to this stud L, by a hinding screw, from which it 
proceeds to the telegraph at the distant station, and the current of electri- 
city is by that means conducted through the electro-magnets of soch dis- 
tant telegraph, which is precisely similar іп construction to the apparatus 
above described. The electric fluid having passed through this course re- 
turns from the distant telegraph by the wire 16, to the stud М, fig. 4; 
which wire is secured thereto by a bindiog screw. Another wire 17, sol- 
dered to the noder part of this stud М, conducts the electric fluid to the 
erect spring 4, from whence it proceeds over the band on the cylinder H 
to the erect spring , and from that spriog by a wire 18, to the stud М; 
from the binding screw of which another wire 19, soldered or connected to 
the under part of this stud N, leads the current of electricity to the other 
pole B, of the battery, and thus the electric circnit is completed. 

It will now be seen, tbat when the finger of the operator depresses the 
koy J, the pendent end of the wire 10, being thereby brought into contact 
with the cup of mercury 11, will cause the electric fluid from the battery 
to pass through the circuit as described. The electric finid, in proceeding 
through the coils of the electro-magnets C, and D, develops an attractive 
force, which, acting upou the lever armatures е, е, attracts the arms of 
those levers toward the poles of the magnets, and, іп so doing, reises the 
pallets А, А; one of which then moves the ratchet wheel d, and with it the 
arbor а, aod index-hand 6, through a space equal to one division of the cir- 
comference of the dial-plate. On raising the flager from the key J, the 
wire 10, is withdrawn from the mercury cup 11, and the circuit of electri- 
city becoming thereby broken, all the parts will fall into their original 
position, as shown in fig. 8; and the other pallet will move the ratchet, 
and thereby cause the index-hand to pass over another space or division of 
the dial. A repetition of the touch upon the key J, produces the same 
effect as described. and moves the index-hand through another space or 
division of the dial-piate, and во on,—the operator resting when the hand 
b, arrives at any letter ur number upon the dial which he wishes to have 
noted; and by a succession of these movements and rests, the letters or 
тд Ақан of any desired word ог words may be indicated at the distant sta- 

on. 

In commencing the telegraphic communications, it is desirable, іп the 
first piace, to indicate whence it proceeds, which may be done by giving 
one, two, tbree, or апу otber conventional nnmber of strokes on the signal - 
bell. In order to effect this at the remote station, a cnrrent of electricity 
is conducted in the way above described; buta slight change in the posi- 
tions of the cylinder G, H, of the apparatus is first made. 

It has been already stated, that the wooden cylinders G, and H, bave 
metallic conducting bands placed partially, round them; which bands 
leave non-conducting portions on the periphery of the wooden cylinders, 
It is by means of these that the operator is enabled to change the cnrrent 
of the electric fluid from the telegraph to the bell, and tice re: så, by a sim- 
ple movement. At figs. $ and 4, (which represent the conducting wires іп 
connection with the telegraph) it will be seen that the erect springs 1, and 
5, bear against those paris uf the eylinder G, over which the metallic bands 
do not extend,—consequently tbose springs are at this time insulated ; bat 
if the cylinders G, H, were turned round simultaneously abont a quarter 
of a revolution, the metallic bands of the cylinder G, would be brought 
into connection with the springs I, and 5; and at the same time the springs 
4, and 8, would become insulated, by having the non-conducting parts of 
the cylinder H, brought into contact with them. This is effected by the 
movement of a sliding-bar P, in front of the apparatus, shuwn at fig. 1; 
which bar is attached to parallel levers p, p, fixed npon the outer end of 
the axles of the cylinders G, H; and at the centre of the bar is an erect 
index 9. If the bar is slidden toward the left, as shown іп the figure, its 
index 9, will point to the mark Т, (referring to ' telegraph,”) and the cy- 
linders will be situate as shown at fig. 3; the apparatus being then in а 
position to communicate with the telegraph. But if the bar P be slidden 
to the right, so ihat the index 4, points to the mark B, referring to the 
“Бей,” then the cylinders G, H, will be turned round abont a quarter of a 
rotation; by which means the conducting bands of the cylinder G, will be 
brought into contact with the springs 1, 5, and the bands of the cylinder H, 
will be withdrawn or insulated from the springs 4 апд 8. When the суіне 
ders G, H, have been thos turned round, the electric fluid will be con- 
ducted through the magnet E, E, instead of following the course previously 
described. 

The finger of the operator being now applied to the key J, the electric 
fiuid will pass from the pole A, of the battery, by the wires 9, 10, and 13, 
to the spring 6, and thence, passing over the band of the cylinder G, will 
proceed through the conducting spring 5, and wire 20, up to one pole of 
the magnet E, E. The electric current will now pass through the coils of 
the magnet E, E, and decend by a wire 31, leading from the opposite pole 
of the maguet ; which wire ів connected to the wire 14, which is soldered 
to the stad L, as previously mentioned and shown at fig. 4. causes 
the electrio fluid to pass from the stud L, through the wire 15, to the dis- 
tant telegraph, and return again by the wire 15, to the stud М, as before 
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explained. Thie posities of the cylinders G, and H, being such as to 
сту the electric fuid threegh the coils of the electrie magnet E, the lever 
armature i, wil be drawn up inte а horizontal position, aad ia во deing 
will cause the hammer р", to strike the gosg or bell F. 

The patentee next deagribes certain appendages which he proposes to 
adapt to the electric telegraph. Firstly, of a commutator, or pole changer, 
for reversing the direction of motion of the electric current; secondly, of 
а rheopeter, for changing the direction simply of the electric current; 
these being for the purpose of separating any number of intermediate 
stations from the telegraphic circuit, or of connecting any of those stations 
with the cirenit, when desired. Fig. 5 is а front elevation of the commu- 
tator, and fig. 6 a top view of the same. А, is a block of wood, and B а 
wooden cylinder, turning upon an axle mounted in standards. Upon the 
periphery of this cylinder seven strips of copper are arranged, as shown in 
fig. 7, which represents the periphery of the cylinder B, extended ina 
plana. One of these strips of copper, а, із imbedded transversely іп the 
periphery of the cylinder; the other six strips, òc d and e, аге also im- 
bedded, and extend partially roand the periphery of the cylinder. These 
latter strips are intended to reverse the direction of motion of the electric 
current: the strips 4! and е! are directly connected by two wires with b 
and c; and the strips d and e are alternately connected with b and с, by 
two wires crossing each other, oge of which, f, forms a communication 
between b and e; and the other wire g, between 5 and d. These wires, 
fand g, are insolated from each other, and deeply imbedded into the 
cylinder, and they are covered by а transverse piece of ivory h. Four 
erect springs, ik land m, are affixed to the base blesk A; their npper 
parts pressing against the periphery of the cylinder. A handle » is affixed 
to the axle, for the purpose of taming the cylinder round ; and an elonga- 
tion of the handle forms a pointer, to indicate the extent to which the cy- 
linder is to be moved. А wire is attached to each of the springs, for the 
purpose of connecting this instrument with the electric circuit; aod by 
turning the cylinder to the right or left, the direction of the electric current 
may be changed, or, in other words, the poles of the battery may be re- 


The rheopeter is shown in horizontal view at fig. 8, and in vertical sec- 
tion at fig. 9. А, is а circular block of wood, in which two permanent 
are imbedded ; their poles extending upwards, as at N, S, N*, S”, 
xyz, are ihree glass cups containing mercury. аа, is a bar of soft iron, 
supported in a horizontal position by the vertical pin 5; round this bar an 
ingnlated copper wire cc is coiled, the ends of which exten. at right 
angles to the bar, and are bent down во as to touch the surface of the mer- 
cary із the сарв. A wire d, being supposed to communicate a current of 
electricity (say from London) to the mercury in the cup ғ, that electric 
current will be conducted by the wire c, to the mercury in the cnp y, and 
from thence pass оп by the wire е, to the place of its destination (say 
Ragby), and thence through the remainder of the telegraphic circait, back 
agaia to its starting point. As the electric fluid thus passes, the bar a 
becomes magnetised, aod its ends are attracted by the poles of the perma- 
nent magnets, 8 and Ne, as shown at fig. 8. If, for example, the current 
of electricity is required to be cut off from the telegraph at Rugby, and 
directed, say towards Birmingham, the poles of the battery are changed, 
by means of the apparatus shown at fig.5. The direction of motion of 
the electric current being thus reversed, it will, in passing through the wire 
d (figs. 8 and 9), cause the ends of the bar a to be attracted by the reverse 
ends of the magnets, that is, М and 8“; by which means the pendent end 
the wire с will be brought from the mercury cup y, to the mercury сар 
and the current will then, instead of proceeding through the wire е, as 
before, take its course through the wire f, and so оп, to Birmingham; by 
which means the telegraph at the Rugby station is effectually thrown out 
of the circuit. 

When the eirenit of the telegraphic apparates is required to be closed, 
the key J, fig. 1, must be depressed. In order to keep the circuit closed, 
the draw-stop Q Q is pulled out, which draws down a small lever R, into 
the position shown by dots in fig. 2. This lever R, keeps the key in a 
depressed position, and the instrument is thereby prepared for receiving 
commanications from a distant telegraph. 

At figs. 10 and 11, a modification of this rheopeter is shown, in which 
the electro-magnet is made to move іп a vertical instead of a horizontal 
plane. The advantage consists in the facility which it affords of changing 
the local direction of the electric current, without interrupting the current 
itself in so doing. This results from the manner in which the wire of the 
electro-magnet ia coiled. Upon each half of the soft irom bar there is a 
separate coil of insulated wire; the length of the wire of each of these 
coils proceeds from the extremity of the bar to its middle, and then re- 
turna, by overlapping, to the same extremity of the bar where the ends of 
the wire, forming the сой, are made to dip into mercury сара. By this 
arrangement, one of these coils is dextrorsum, and the other sinistrorsum 
relatively to the side of the bar at which the electric current enters the 
сой. Then, if the electric current be supposed to branch off in two difer- 
ent directions, and pass from the same side of the bar, through these two 
сойз simultaneously, the electric current would flow in the same direction 
through both cois, and, . the polar unity о/ the resulting 
electro- magnet would be preserved. It is therefore obvieas, that when the 
electric current enters either coil from the same side of the bar, a similar 
polarity results, and a correspondiug motion is communicated to the bar, 
by the influence of the permanent magnets, as will be subsequently de- 
scribed ; and when the electric current enters either coil from the opposite | 
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side of the ber, the polarity, and, consequently, the motion of бе bar, is 
thereby reversed. In these alternating motions, when the bar қ 
horizontal, as seen ін the drawing, the ends of the two ceils are immersed 
in the mescery cups, and therefore, withont interrupting the electric cur- 
rent, its local direction may be changed, by depressmg either end of the 
bar, аз wili be seen by the following description of the several parts of the 


Pig. 10 іза view of the instrument, and fig. 11 is а vertical section. 
A із a blesk of wood, forming the base, and №! 81 М 9 two permanent 
magrets, having their similar poles opposite іп the same vertical plane, 
and fixed to the base А by brass clamps ОС. РР, are two brass stand- 


| 


ards, screwed to the base, and carrying set serows with sunken centres, 


whieh ferm the bearing-peicts of the horizontal axle E, which 

through Ње зей iren bar F. Ronad one-half of this bara double coil б 
of insnlated wire is wound ; and the ends of this wire dip into the mer- 
согу cups Н and I. Round the other half of this said bar there is a 
similar coil K of wire, the ends of which dip into the merenry cups L and 
M. The two mercury caps L and H at the same side of the bar, are both 
coaneeted by the wires P! P with the stad О, to which ths mein cirowit 
wire V, is fastened by а biadiag screw. The mercury сар М із cet 


by the wire S with the stud T, to which, by a binding screw, the enrront- . 


entering wire U of the telegraph is fastened. The mercury cup I is coe- 
nected by the wire Q, with the stud R, which latter is connected by the 
small branch wire W, with the carrent-issuing wire of the telegraph, 
which passes to the remote terminus. Now, for example, suppose the 
electric current to be passing from the stud O, to the mercury cup L, it 
will then pass throagh the сой of wire K, to the mercury сир М, and so 
on through the current-entering wire U, of the telegraph. The electric 
current now passing through a sinistrorsum coil, the extremity Y of the 
iron bar becomes а north Р! and the other, Z, a south pole. This ех- 
tremity Y, of the bar is then repelled by the pole №! of the permanent 
magnet, attracted by the pole S'; it therefore descends, and releases the 
ends of the coil С, from the mercury cups H and I. The telegraph isthen 
within the electric circuit, 

Hf the direction of motion of the electric current be now changed, the 
current-entering wire U becomes the current-issuing wire, and the stud R 
is now connected with the current-entering wire. The electric current 
then passes from the stud Т, to the mercury cup М, ard thence through 
the coil K, to the mercury сар L, and so on to the main wire V. As the 
electric carrent, in this case, passes through the coil K, from the opposite 
side of the bar, this said coil is thus rendered dextrorsum ; the polarity of 
the iron bar is therefore changed, the end Z becoming a north pole the 
end Y а south pole. This end Y of the bar is therefore repelled by the 
pole 8! of the permanent magnet, and attracted by the pole NI. The ex- 


tremity Y of the bar is therefore raised from its inclined position, as in 


the frat instance, and releases the ends of the coil K, from the mercury 
сарв L and М, at the same time that its other extremity, being depressed, 
immerses the ends of the coil G, in the mercury cups Н and 1, апа this 
пад агада takes place before the ends of the coil К leave the mercary 
cups . 

Ав Ше stud R is now externally to the telegraph connected with the 
current-entering wire, the electric current, instead of passing through the 
telegraph, branches off to the stud R; it then passes to the mercury cup 1, 
thence through the coil С, to the mercury cup H, and so on to the maia 
wire V. The telegraph is thus, without any interruption of the electric 
current taking place, put out of the circuit; and as the electric current 
now passes through a sinistrorsam coil, the bar retains its position, until 


the direction of motion of the electric current is reversed, to bring the 


telegraph again within the circuit. 

Fig. 12 represents, in elevation, one of the posts for supporting the cir- 
cuit wires of the telegraph along the line of communication. This post 
is of wood, and is to be sunk about five feet into the earth, the sunken 
portion being imbedded in Roman cement. A wooden lantern-shaped box 
completely covers about 16 inches of the upper end of the pest, so as to 
protect this portion of the post (which is ta be well varnished) from the 
humidity of the atmosphere. The box is made intwo parts; the cover is 
of a pyramidical form, and is firmly fixed on the post; the case is made to 
slide up and down upon the post, and is fastened to the cover, 80 as to 
completely envelope the varnished portion of the post, and the broad bind- 
ing screw clamps thereon, which carry the telegrapbic wires. No metal 
whatever is used in the construction of this box, to the ontside of which 
ап insulated lightning conductor, passing down to the earth, is attached. 

The patentee claims, Firstly,—the construction and use of the direct 
action electro-magnetic telegraph, as before described; and particularly 
the arrangement of the letters or symbols on the dial plate ; and the means 
applied to communicate direct circulate motion to the ratchet-wheel, and 
the index, by the alternate motion of two jointed lever armatores, working 
simultaneously, by being connected with one another, in the prolongation 
of the vertical diameter of the wheel; the pendent portions of these lever 
armatures forming the pallets of the eacapement, and taking into the teeth 
of the ratchet-wheel ; their ascending and descending motions being regu- 
lated by the lateh-stops, which produce а dead beat escapemeut; he also 
claims this escapement, whether it he worked by two levers, as described, 
or by one lever only. Secondly,—the adaptation of the electro-magnets 
of the telegraph, as before described and represented in the drawings, 
whereby they form what may be calied a magnetic circle, and attract the 
extreme and mediate ends of the armatures simultaneously, when the elece 
tric circuit is closed; and by the proximity of the bell-electroemagnet and 
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its armature, one edge of which is always in contact with the poles of the 
said magnet, the reactive force of electrical induction is brought to bear 
so ав instantly to destroy the attractive force of the electro-magnets of the 
telegraph, as soon as the electric circuit is opened. Thirdly,—the arrange- 
ment of the macbinery of the signal-bell of the telegraph, аз before de- 
scribed. Fourthly,—the means employed for throwing the telegraph ont 
of the electric circuit, and bringing the striking machinery of the bell into 
the electric circuit, and vice тегей; and also of permanently closing the 
said circuit by means of a lever and draw-stop. Fifthly,—the means of 
communicating with all the stations simultaneously, or throwing any of the 
said stations out of communication, at pleasure, by the employment of the 
commutator and rheopeter, as hereinbefore described. And, Lastly, he 
claims the said improvements, however they may be varied in their con- 
structive details, so long as the general arrangement of parts, as above set 
forth, is retained. 


STEAM ENGINE REGULATOR. 
Moszs Poot, of London, gentleman, for “ Improvements in regulating 
the velocity of steam engines. Granted June 29; Enrolled December 29, 
1846. (With Engraving, Plate VI.) 


The improvements relate to an apparatus to be used in connection with 
а governor of a steam engine ; firstly, to the mode of employing the power 
of compressed air forced into a chamber by means of a double-beat valve- 
pump, worked by the engine, so that the air in the chamber may be kept 
in a more or less compressed state according to the resistance of the en- 
gine; the piston-rod of the piston, which is acted upon by the compressed 
air, communicates with a valve, to regulate the opening of the throttle- 
valve, through which the steam passes to the steam-cylinder, by which the 
engine is kept in a uniform state, whutever be its variation. Secondly, to 
the application of anotber apparatus similar to the one hereinbefore de- 
scribed, the difference of which consists in using the pressure of the atmo- 
sphere acting upon a piston, to press it into a vacuum in place of com- 
pressed air; so that the same apparatus, by reversing the action of the 
valves (causing them to open outwards, instead of inwards) might be used 
practically for either parpose. 

The engraving, Plate VI., shows a vertical section of the apparatus; 
a is the air pump with piston, worked by а rod connected with the driving 
shaft; ö, ö, ö, valves opening inwards, at top and bottom of the cylinder; 
с, с, wind-bores or ports with valve-beat; 4, condensed air passage; е, 
condensed air cylinder; /, pressure piston; g, piston-rod, passing u 
through the conical standard A, to lift а counter- balance weight i, whic 
is connected with the throttle-valve of the steam-pipe ; ј із a small regu- 
lating valve, and m a regulating tube, with a regulating cock », worked 
by the action of the governor о, through the intermediate rod and lever р. 

The apparatus is worked in the following manner: the driving-shaft of 
the engine gives motion to the piston of the air-pump a, and at each up- 
ward and downward stroke forces, through the ports c,c, compressed air 
into the condensed air passage d, and lifts the piston of the small cylinder 
е, together with the weight А, which is kept suspended by the elastic power 
of the air. If the air be condensed too highly, it is enabled to escape 
through the valve-plug ј. When there ів any deviation іп the speed of the 
engine, the governor immediately corrects by allowing part of the con- 
deneed air to escape through the regulating cock м, and causes the piston f 
and balance-weight i to be slowed, and through the latter the throttle- 
valve is acted upon. 

By the combination of the air pump with the governor, the patentee 
states that the steam way of the engine is capable of being regulated to a 
greater nicety. 


CHANDELIER SUSPENDERS. 


Jonn Еімілү, of Glasgow, ironmonger, for “ Improvements in raising 
and lowering Gas and other Lamps, Lustres, and Chandeliers.” —Granted 
February 18; Enrolled August 18, 1846. 


This invention consists of a method of supporting, by atmospheric pres- 
sure, such gas and other lamps, lustres, сы chandeliers, as require to be 
raised or lowered, in the following manner :— 

There is to be attached to the ceiling of the room from which the chan- 
delier is to be suspended a rod, carrying at its lower end a Piston, con- 
structed in the manner hereinafter described. The chandelier to be sus- 
pended is connected to a tube, which is made to slidé air-tight on the said 

iston, A vacuum being produced in the tube beneath the piston, as 

ereinafter particularly described, the pressure of the atmosphere supports 
the said chandelier; the area of the piston, and diameter of the tube in 
which it slides, are proportioned to the weight of the chandelier to be sup- 


Fig. 1 ів ап outside view of a gas lamp slide, of 1} iuch diameter, inside 
measure, consisting of a gas tube, attached to the ceiling of the room, from 
which the lamp is suspended, by means of atmospheric pressure being 
brought into operation by means of a vacuum in the cylinder at 18, on the 
under slde of the piston, 5; the position of the piston aud of the tube are 
denoted by the dotted lines. 3 is a screw for attaching the slide to the 
lustre, the weight of which should be about twelve pounds. 2 is a tube 

laced within the roof tube 1, which conveys the gas to the arms of the 
amp, and is made fast at the screw 3. Fig. 2 is an outside view of the roof 
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tube, with the piston, 5, ont he lower end. The tube, 2, indicated by dotted 
lines, projects beyond the under side of the piston. 15 is a shoulder, and 
17 а helical spring, for preventing the lamp tube from sliding off when the 
lamp is drawn down. Fig. 3 is a section of fig. 1. The piston is shown 
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midway in the cylinder, and the exhausted ог vacuum portion of the су- 
linder, 6, represents oil, put оп the top of the piston, for lubricating the 
tube, and keeping the leather cups, 8 and 9, which form the packing, air 
tight. 16 are two small holes, drilled through the body of the piston, which 
holes are covered by a valve formed of a leather washer, 10, on which the 
brass washer, 11, is preased by the spiral spring, 12. The object of holes 
and valve is to produce and maintaiu the vacunm by which the pressure 
of the atmosphere is brought into operation; for when the lustre tube is 
raised, the air which is included between the bottom of the piston, 5, and 
the bottom of the said tube, is compressed, and elasticity causes it to raise 
the leather, 10, and the brass, 11, and escape throngh the oil, 6. When 
the tube bas been raised to its fullest extent, until the bottom of the said 
tube is brought into contact with the bottom of the piston, 5, the whole, or 
nearly the whole of the air is removed from under the gaid piston, and the 
spring, 12, forces down the leather valve, 10. On drawing down the lustre 
tube the oil, piston, and valve, prevent the re- entrance of air under the said 
piston, and tbe vacuum existing there causes the lustre tube, and lustre 
attached thereto, to be supported by the pressure of the air external to the 
said tube. If from апу сапве air or oil should have descended below the 
piston, it may be made to escape through the holes by the raising of the 
lustre tube. 7 are two small holes made through the piston, 6, for feeding 
the inner cups, 8 and 14, with ой. The cup or washer, 14, is for the pur- 
pose of preventing the gas from passing the sides of the tubes, 2, and 
coming out at the holes, 7, when the level of the ой is below the said holes. 
4 is а cup for receiving a part of the ой when the lustre is drawn down. 
Fig. 4 is a sectional view of the roof tube, 1, with the piston exhibjting the 
position of the inner tube, 2. 19 is a screw іп the body of the piston, by 
which the leather cups, 8 and 9, are kept in their respective places; ax 
18 is another screw for keeping the leather cup or washer, 14, in its 
place. 


SEWAGE MANURE. 


WIILIAM Носов, of Westminster, chemist, for “ the means of collecting 
the contents of sewers and drains in cities, towns, and villages, and for 
treating chemically the same; and for applying such contents, when so 
treated, to agricultural and other useful purposes.—Granted April 28; En- 
rolled October 28, 1846. (With Engravings, Plate VI.) 


The invention cousists, firstly, іп the construction of tanks or reservoirs 
in which the contents of sewers and drains in cities, towns, and villages 
are to be collected, and the solid animal and vegetable matters therein 
contained solidified and dried as hereinafter described. Secondly, in the 
construction of buildings over such tanks or reservoirs іп which Ше va- 
pours and gases, evolved from the collected mass of sewage below, may 
be collected, retained, condensed, and combined with chemical agents, a 
hereinafter described, and also in the arrangement of spars or bars on 
which the salts, formed by the combination of such gases with other sub- 
stances, may rest ог crystallise. Thirdiy, in the construction and arrange- 
ment of machinery and apparatus to be used in distributing and depositing 
chemical agents over the mass of sewage collecting and collected in the 


POOLE S ЕМСІМЕ REGULATOR . 


SSS 


ZZ. 


ТТТ 


72 


72222 


fi 
ОРОГ ГА 8 


6 


тт 


2 


а 


2 


ЕСІ 


— 1 
Қозы, Ді eae 
= ) 
| | 
| i 


LLL he 
| 
— 


THE NEW YORK 
PUBLIC LIBRARY 


ren, LENOX AND 
TILDEN FOUNDATIONS 


1847. 


tanks or reservoirs above mentioned. Fourthly, in the use and applica- 
tion of chemical agents for the pnrpose of precipitating the solid animal 
and vegetable matter contained in sewage water, and also for the purpose 
of absorbing and combining with the gases evolved in sach sewage water, 
and the animal and vegetable matters contained therein or precipitated 
therefrom. 


The first part of the invention relates to the construction of tanks or 
reservoirs. Fig. 1 is a transverse vertical section, and Fig. 2 a plan, of 
three tanks or reservoirs, in which the mass of sewage is to be collected ; 
also a section of buildings to be erected over the tanks or reservoirs in 
which the vapours and gases arising from the tanks are to be collected and 
coadensed, or combined with other substances. A, the extremities of 
the sewers, through which the sewas matter is to pass, communicating 
with the tanks B, in such a manner that the sewage water will ron freely 
into them. The sewers А have sluices C, opened or closed at pleasure, 
so as to allow or prevent the flow of the sewage water and matter into the 
tanks as may be desired. 

The tanks or reservoirs, B, may be constracted of brick, stone, or 
ether ft materials, and of any number, form, and depth, as шау be fonnd 
most зайа е and convenient, according to their local position and the 
quantity of sewage matter to be treated or operated upon. It is preferred 
that each tank shonld be made in the form of a parallelogram, the sides to 
which shall be three times the length of the ends, and varying in depth 
from twelve to fifteen feet. The bottoms of these tanks or reservoirs must 
be so constructed as to drain down to some one or more places where a 
filter or filters is or are to be placed for draining and drying the solid mat- 
ter in the tanks, and with proper drains under such filters for carrying off 
the water passing through them. It is preferred to construct the bottoms 
of the tanks with double inclined planes, and with drains ranning down 
the centres of the tanks, and into which the water in the tanks will drain. 
Over each of these drains is placed horsehair cloth, or some other porous 
and filtering material, to be supported upon gratings. The drains under 
the filters must be made to communicate witb a cistern or other receptacle 
for receiving the filtered water, and so that the water may ran freely from 
them into such cistern or receptacle. 

The sewage water from time to time ponred into the tanks B, after being 
deprived of the solid animal and vegetable matter contained therein, is to 
be let off through the floodgates, С, into the water-ways, Cs, so as to 
leave the precipitated animal and vegetable matter, remaining in the tanks, 
to be afterwards treated as hereinafter described. The floodgates, С", 
mast be placed about three feet from the bottoms of the tanks, so as to 
leave a convenient space below the level of the floodgates. 

When a sufficient quantity of animal and vegetable matter has been col- 
lected in a tank, the floodgate is closed, so as to prevent any farther flow 
of sewage into the tank until after it has been emptied of its solid con- 
tents. The filtered water contained in the cistern, or other receptacle, 
must then be pumped up from time to time, or got rid of in some other 
way, во that the drains under or communicating with the filters шау be 
kept free from water, and the filters so left free to act efficiently. 

In order to facilitate the process of depriving the solid matter in a tank 
of its moisture, а partial vacuum under the filters is formed, во that the 
pressure of the air upon the contents of a tank may have the effect of 
drawing the water contained in it down through the filters into the drains 
below; and for the purpose of producing aud keeping up such а partial 
vacuum, the patentee either uses an air-pump for exhausting the air in the 
drains under the filters, from time to time, in the same manner as air-pumps 
are generally applied to such purposes ; or he produces and keeps up such 
а partial vacuum by means of the pump by which, from time to time, the 
filtered water is to be pumped out of the receptacle. 

The tanks B may be subdivided into two or more compartments by divi- 
sions, В:, The line E, E, fig. 1, represents the ground line, or level of the 
ground, showing how much of the building is to be raised above ground. 

The second part of the invention relates to the buildings above the tanks 
already described, F. Fig. 1 shows the walls of a buildings erected over 
a set of tanks. G, the roofs furnished with a number of openings H, 
through which the air may escape. 1, are ceilings, furnished with one ор 
more of Day’s Patent Archimedian Ventilators J, or other similar ma- 
chinery, for effecting an upward current and drawing off the vapours and 
gases evolved from the tanks, and carrying them up into the chambers K, 
to be condensed or combined with some chemical agents or matters, as 
hereinafter described. 

In the chambers, K?, are fixed a number of uprights of wood, Сэ, and 
to these a number of spars are secured іп a longitudinal position, on which 
the salts or other substances formed from the vaponrs or gases may rest 
and attach themselves, as hereinafter described. 


The third part of the invention relates to the construction and arrange- 
ment of machinery and apparatus to be used in distributing and depositing 
chemical agents over the nass of sewage collected in tanks or reservoirs, 
which arrangement consists of trams or rails, fixed along the edges of each 
side of the tanks or reservoirs B, on which suitable carriages may travel. 

The operator will, by these means, be enabled to distribute the chemical 
agents or substances equally over the whole or any part of the surface of 
the contents of the tanks or reservoirs, as may be required. And for the 
purpose of more equally distributing the contents of the wagon over the 
surface of the matter in a tank, the bottom of the wagon may be con- 
structed iike the hopper of a flour mill, and have motion given to it in tbe 
same manner, or any other similar means may, if thought fit, be adopted 


THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL. 


59 


for making the bottom of the hopper self acting for the purpose of distri- 
bating or throwing down its contents into the tank below. 

The fonrth part of the invention relates to precipitating all the solid ani- 
mal and vegetable matter contained in the sewage water from time to time 
ran into the tanks, and to cause the vapours and gases arising therefrom 
to be condensed, absorbed, or combined, with some other substances in the 
chambers above. For this purpose, hydrate of lime, commonly termed 
slaked lime, is preferred, being the cheapest ‘and moat efficient chemical 
agent for effecting it. 

For the condensation of the vapours and gases arising from the mass of 
sewage, it is proposed to use chlorine gas to unite with and condense all 
such таропгв or gases ав are composed of ammonia, or anlphurretted hy- 
drogen, which are evolved whilst sewage matter is collecting or ander the 
chemical treatment in the tanks or reservoirs. Hydrochloric acid gas, and 
some other chemical agents, may perhaps be capable af effecting the con- 
densation or absorption of the varions vaponrs and gases arising from 
sewage matter, but chlorine gas is preferred, because of its efficacy aad 
the facility and economy with which it may be obtained. 

The solid animal and vegetable matter remaining іп a tank after the 
greater part of its water has been drained out of it by means of filters, as 
before described, onght to be dried so as to prevent the chemical decompo- 
sition of it, and render it fit for being transported to distant places, for 
application to agricultural or other useful purposes. 

This solid matter onght first to һе formed into pieces of suitable shapes 
aod dimensions, and then dried by any means which may be most conve- 
nient according to circumstances, 


SHIPS’ LOGS AND SOUNDING MACHINES. 


Tuomas Wacker, of Birmingham, stove maker, for“ Improvements in 
ships’ logs and soundings.” —Granted June 22; Enrolled December 22, 
1846. 


These improvements relate to apparatus for registering the speed of ves- 
sels and sonnding depths at sea. The frst to registering the speed of ves- 


sels by external or internal rotators. Fig. 1, shows the rotatory placed on 
Fig. . 


Fig. 8. 


Fig. 5. 
one side of the vessel, with its index above the side of the ship. d is a 
suitable metal tube, inclosed in the connecting medium, such as rope or 
chain; а, is the rotator; b, the rope, with a universal joint attached. Fig. 
2, is a view of another description of rotator for registering the speed of 
currents, which is contained in a circular box or tube, a, having flanges for 
the purposes of removal; е, f, ate metal tubes, formed іп the manner 
shown in the cut; d, is a vacuum pipe, for the purpose of @&tractiog the 
air and filling the tubes with water, to admit of a passing current through 
the blades b, А; g, із the water line. The whole apparatus being above it, 
more readily admits of repairs. Figs. 3,4 and 5, represent the application 
of the rotator within the weight or cylindrical metal e. a is the rotator ; 3, 
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the blades; с, the screw into which а mall pinion takes; d, the pinion 
spindle ; е, е, the weight or cylindrical „ татат мөн; g 
tooth and pinion wheels ; А, a longitudinal atop; i, i, indicators; l, l, a 
semicircular сһалаеі, fitted with an adhesive compound for 
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Fig. 1. Fig. 2. 

ascertaining whetherthe log reaches the bottom or not, by ing particles 
of dirt or rubble therefrom. The action is as follows :—The log, on de- 
sceadieg rapidly through the water, causes the blade b, to rotate, which is 
transmitted to the tooth aad pinion-wheels, g, and from thence to the hands 
or indicators i, i, which revolve until the log has reached the bottom, when 
it is necessary, in order to keep the bands or indicators in the position last 
indicated by the motion of the rotator, to employ the stop, А, which is pat 
in action by the pressure of water when the log is being withdrawn, there- 
by preventing a retrogressive movement of the hands, 


GODDARD'S IMPROVED ANEMOMETER. 


It consists of a double vane, shaped like а truncated cone, the small ends 
being fixed to а brass tube about I inch in bore; this tube, penetrating the 
roof, resta on а hollow socket fixed into a table, which supports the instra- 
ment ; immediately above the table the tube passes through а solid cylinder, 
whose top is cut Abliaue to the axis, thus forming a solid, termed a hoof, 
the tube forming its axis; 80 that as the wind shifts its , vane, brass 
tube, and hoof, all revolve together in the plane of the horizon: beside this 
rotating hoof, a brass piece is placed vertically upon the table, and has a 
slit in it, so that a slider, containing а pencil, may rise and fall as the thick 
or narrow part of the hoof comes under the sliding pencil, the former being 
the case with a north wind, and the latter with а south wind. Therefore it 
will be understood that the peneil is lifted to the top of the scale at north, 
and depressed to the lower end by а south wind; the east and west occupy- 
ing the mean or middle, it will be readily seen that the east and west are in 
the seme place on the scale; but in order to distinguish them from ene 
another, а pencil (below the former pencil in its lowest excursions) is made 
to mark in the eastern semi-circle, and remain inactive on the western. This 
is the direction of the wind-pencil. 

To the minute-hand of a cloek is attached a Б ann, which, being con- 
nected with another pencil by means of a beam (similar to that of a steam- 
engine) placed in the same slider, only above the highest limit of the direc- 
tion-pencil and its auxiliary, alternately raises and d it, according as 
the minute-hand points to 30 or 60. This is the зура? рата Inside the 
brass tube ав iron rod passes, connected at the upper with a fan wheel, 
which the wind turns in proportion to its velocity ; and to its lower end with 
an endless screw, which, communicating а motion to а few simple wheels, 
gives а slow rotating motion to a cylinder, upon which a sheet of paper із 
fixed: upon this cylinder, and whose axis 1з vertical, all the pencils describe 
their evolutions. The office of the two first pencils is to record the direction, 
and of the last the time and miles of wind; it being previously ascertained 
how many revolutions of the fan-wheel correspond to a mile or ten miles of 
wind. 

The advantages of this anemometer are stated to be 

1. That the scale of time is five times greater within an equal compass of 
paper than Mr. Osler’s. 

2. That the of direction із fully eight times as large, with equal 
sized sheets, as that of the ordinary construction. 

3. The баа registered are more comprehensive than those of Whewells, 
Osler’s, or Fi 2, via. 

1. Miles of wind blown during the day. 

2. Miles of wind blown in each direction. 

3. Miles of wind blown between any given periods. 

4. Hour and minete of the highest gust. 

5. Hours in which most wind has blown. 

6. Times of calms, and length of continuance. 

7. Velocity af wind at any hour. 

Time occupied by the wind going any certain distance at any period of 

9. Direction of wind at any minute. 

10. Mean direction. 


11. Direction of longest eontinuance. 
12. Direction of greatest passage of wind. 
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INTERNAL FITTINGS OF ST. DENIS. 


In the danales drchdoiegigqpues for October, appears an able criticiam, by 
the Baron de Geilbermy, of the recent restoration of the Abbey of St. Denis, 
near Paris. The severity of this paper, from which some extracts are given 
below, is fully justified by the obvious incompetence of the architect, an 
the desecration of an ancient and beautiful edifice by modern make-abift 
expedients. We can testify from personal observaties that the architectare 
of the Abbey new looks very pretty, but prettiness and the imitative dosera- 
tion now exbibited in St. Denis are worthy only of the gaudy shops in the 
Palais Royal. 

“ Tbe capital vice of the actual deceration of St. Denis to our eyes the 

beence of all serious character. You would fancy you exw the work of a 
sceptical and mocking age, which, forced to raise up agaia the rains of the 
old church, wished to ity itself for this constraist by treating in the 
mest cavalier fashion things of a class altegther grave and vespectable. Неге 
they bave played at catacombs, and at primitive Christians; there they have 
pruned away from the legends the mirecles which God could not have 
wrought without wounding our reason ; elsewhere they give you, by way of 
tombe of tbe martyrs, blocks of stene which only possess the appearance of 
such, and aitars really consecrated shelter under their tables those lying re- 
presentations; finally, to crown the derision, two or three metres of 
bad red serge, hung to a pole of gilt wood, at the end of the epee, sacrile- 
giously parody that glorious Oriflamme of France, which our fethers, in their 
religious enthusiasm, imagined was sent down from Heaven, end pieced by 
an angel in the hands of the first Christian king. 

“ Chapels of the Nave.—Seven chapels border the nave of St. Denis on 
the north ; the first serves for a lodging to the guardians of the church, and 
the seventh is occupied by the two mansoleums of Louis XII. and Henry II. 
The five other chapels have been restored to the purposes of worship, and at 
the present hour the last hand is being actually put to their decoration. Two 
alone amongst them, those of St. Martin, and the Trinity, preserve their ап- 
cient titles; the three others, which bore the names of St. Lawrence, St. 
Louis, and St. Denis, have Jost their old patrons. Bat an illustrious martyr, 
like St. Laurence, а king like St. Louis, an apostle like St. Denis, merited 
some regard; accordingly they have given them a compensation in the cha- 
pela of the apse, where they have in their turn supplanted saints of a less 
value. The confusion resulting from all these displacements, will in no little 
degree obscure the history of the Abbey, for him who would wish to study it 
in the different works left by the Benedictines. It was not without a motive 
that the monks of St. Denis bad settled the titles of their different chapels; 
the choice of each patron was connected with some remarkable circumstance 
in the history of the monastery. 

“ At St. Denis the decoration of the lateral chapels of the nave has been 
treated аз if it were а case of furnishing the halls of a museum. The people 
who had suppressed the Museum des Petits-Augustins, and who no longer 
knew what to do with the immense quantity of fragments of which this col- 
lection was composed, entertained the unhappy thought of enriching St. 
Denis with the spoils of a hundred churches. On their side the architects 
gave themselves incredible pains to make use of all these debris. So that 
the eye is every where shocked with a disordesly accumulation of sculptares 
which have neither connection of snbject nor community of origin, пог 
analogy of style.” 

Four bassi-relievi of the sixteenth century are fixed in the wall.. 
“Та order to give this chapel an altar worthy to figure in the midst of a like 
disorder, they have gone and chosen in the magazine of arches, several 
pointed arches of the thirteenth century in coloured stone, formerly com- 
prised in the decoration of the charming apse of the Sainte Chapelle at Paris, 
and ов these supports of a new sort is placed a great slab which forms the 
table ef the altar. At one stroke the Sainte Chapelle has been deprived of 
an important portion of its ancient ornamentation, and St. Denis haa been 
enriched with a pitiable monument. These arches so disposed form an open 
apace, a sort of cage, whose bars emprison a statue reclining on a sheet ; 
look at it well, and you will recognise the lover of Diana of Poitiers, (Henry 
Н.) who here fulfils the functions of a Christ in the sepulchre.”’....“ Above 
this altar of sufficiently profane composition rises a curious reredos of wood 
worked with more patience than art... . The style of this sculpture proves 
a Flemish origin. Finally our chapel has been entirely painted; but, in place 
of clothing it with those brilliant colours of azure and gold for which the 
middle ages had such an affection, they have given it a costume of the sad- 
dest and palest tint. Certain columns reproduce, on а gigantic scale, those 
innocent sticks of apple-sugar or chocolate which our confectioners displey 
less to cheer our eyes than to excite our erie. If, aa they have 
dared to say, the money to do better was wanting, would it not have been 
fit to have waited? The church of St. Denis will survive us. A 
drapery of a greenish colour, powdered with meagre ornaments of gold, (М. 
it can be so called,) bangs heavily all round the chapel, to the lower part of 
the walls. Higher up, house-painters, turned into historical painters, have 
executed two abominable freseces representing Moses on Sinai, and the Last 
Judgment. In the scene of the Judgment the tribunal only is given; the 
whole human race is missing. Let us not forget to mention, by way of me- 
morandum, three or four bad modern pictures straying about this іоу-аһор, 
and to state that at this very moment workmen are finishing 8 great beam 
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starting from the mouths of which will spon be, if the new archi- 
tect does not rectify it, planted across the arch of the opening of the chapel ; 
this piece of wood will serve as support to some twenty bad little statues, 
which will be disposed like a calvary, such as still exists in certain rural 
churches, particalerly in Britanny. I simply announce these facts: they 
speak sufficiently for themselves, without their having need of a commen- 
tery. 


Ta the cheir to the south of the neve some ancient wood-work was pressed 
into service, of which 

“Two basei-retievi were missing; to replace them, they have modelled 
twice ever in papier-maché, a Preaching of St. Johu Baptist, which is thus 
found thrice AU the little statues which were destroyed, have 
deen also restored in papier-maché. This wood-work, of whieh the execu- 
tien is admirable, is now found so glued over with oil-paint (gucere varnish ?) 
that one can no longer appreciate the delicateness of the tool: the figures 
and the misereres of the stafis have had the same fate. Some panels of the 
weod-work offered no subject; they have emmed marquetry work to be 
imitated there by the peneil every where and always the intention to de- 
ceive the eye.” “They have had the barbarity іо use up, to cat, to pare 
doors, which came from Gaillon, which passed for a chef-d’auvre. They 
have employed the pieces to make a frame for the painting over the principal 
sitar, benches for the choir-boys, and desks for the cantors. “In а sculp- 
ture of the Nativity in this choir, they fergot, while restering it, to place 
Our Lord in the cradle.”........In this same choir are now found the 
monuments of some abbats of St. Denis; they are the only ones which the 
revolution has net destroyed. But before they found here the right of 
asylum, they have been compelled to suffer rude outrage.” —“ They also de- 
vised the fabrication of a Suger, by means of a grotesque face of pure fancy, 
taken from а boss of the ancient cloister, а bloated and trivial face, recently 
laminated with а drunkard's red... . . From four or five Apostles of 
the Sainte Chapelle which had been carried to St. Denis, they have drawn 
out the twelve by moulding them one upon another. These twelve figures, 
executed in plaister, are placed against the pillars of the winter choir.”.... 
“A (еее enclosure guarantees the canons from every current of air, it is a 
real е of glass, set in plaister foliage, and papier-maché mouldings. The 
poor royal church is cruelly expisting its passed magnificence.” 

We have not to talk either of the high altar, nor of the stalls of the 
great choir, nor of the mosaic pavement of the sanctuary; they have none 
of them any archwological pretensions; let us leave them in peace. The 
choir із paved in black and white squares, just like the vestibule of a bour- 
geois house, or a dining room. At the extremity of the apse, two marble 
columns annulated like those of the twelfth century, and crowned with capi- 
tals of the thirteenth, carry a weoden platform, оп which repose, in shrines 
of gilt bronse, the relics of the three martyrs, and which serves at the same 
time as canopy to the seat of the безі dignitary of the chapter. They have 
змо есі up by slices some precious weod-work of the chapel ef Gaillon to 
compose with it a niche for the armed chair of the primicier, which has re- 
mained empty since 1830.” 

9 Chapels of the Apse.—If we run over the chapels ranged round the apie, 
we again find there all the faults which abound in those of the nave.”.... 
“Plaister displays all its magnificence іп the whole circuit of the sanctuary.” 
An Ње height of luxury they have spread with full hands on the 
borders of the tables of the altars, nasty pieces of glass picked up in the 
stalls of the Boulevards.” “In the chapels of St. Benedict, St. Genevieve, 
and St. Eugenius, under the tables of the altars, great tombs of stone, which 

to contain bodies of the saints, are each fairly composed of a huge 
block, of which the exterior alone has the form of а sepulchre.......In the 
chapel of St. John Baptist, a cross of the fifteenth century, a curious monu- 
ment extracted from the ancient cemetery of the Innocents, is now planted 
on а balustrade. This cross finds itself exalted оп a column channeled in 
ebevrons, in the style of the twelfth century; it is sustained by а bar of 
iron, witbout tbe aid of which it would immediately fall upon the pavement. 
The Virgin and St. John the Evangelist ordinarily accompany, as is known, 
the representation of Christ upon the Cross ;—they thought of placing here 
the statues of these two personages. It was not very difficult to procure a 
St. John; but there was в want of a suitable Virgin. What was to be done 
in this penury? The restoration of St. Denis is fertile in expedients. A very 
innocent Apostle was condemned to the punishment of decapitation, and on 
his masculine shoulders they adjusted the head of a woman with tearful 
eyes. On the facade, they had travestied the Virgin into a man; they wished 
to give her her revenge. But unhappily із spite of the feminine head and 
veil, we travellers Ly the old roads recognise the poor Apostle, by the book 
which he carries, and the bareness of his feet. 

We trust the reader will pardon us such minute detail We have re- 
served the atrongest for the last. They had in their bands the front of a 

which mey well date from the eighth century. What a windfall 
for people who have seen Rome, and know a little of their catacombs. The 
front of the tomb, in spite of its purely funereal inscription, has become the 
front ef ал alter. If we complain of it, they answer us that it is seen at 
Rome is all the basilics. On the marble has been placed a reredos of a aew 
make, with Monogram, Fisb, and Dore; one might really fancy one’s-self at 
the end of the grottoes of St. Sebastian. Im order to reader the illusion 
more entire, aad the parody leas imperfect, they conceived the idea ef ex- 
yeoming in а lively manner, the defeat of peganism, and this is the way they 
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aet about it. At the sale of a defunct antiquary, of I do not know what il- 
lustrious society, they purebased a little marble vase perfectly intact, вор» 
tured with an eagle, and decked with an epitaph. This sufficiently impure 
vase was destined to become a reliquary. А primitive Christian could веб 
have seen withont horror upon an altar, the eagle of the persecutor, and the 
nemes of the Dii Manes; two strokes of the chisel therefore dealt justice to 
these pagan emblems, and on the debris of the eagle, they traced a cross, 
which they took care to make as awkward as possible, in order to make it 
pass for the work of a primitive Christian, fanatic and maledroit. It is thus 
that at St. Denis they make a joke of the Christianity of the catacombs.” 


PROCEEDINGS OF SCIENTIFIC SOCIETIES. 


SOCIETY OF ARTS, LONDON. 
Jan. 14.---Јоварн Payne, Esq., in the Chair. 


The first communication read was “ On а new Condensing Steam 
Engine,’ by Messrs, Cornes and Locxe. Models and drawings of the 
invention were exhibited. 

This is an invention belonging to the numerous class of retary steam 
engines, but differs from them ia two respects. lst. That whereas they 
have extensive rubbing surfaces, which require great accuracy and carefal 
pecking, and are attended with much friction and loss of power, the newly 
invented engine hes no packing and scarcely any friction, being merely a 
wheel or vanes revolving within а case, and receives impact from the steam 


worked by a triple разр, separated from the machinery of the engine. 
The proof which the patentees offer of the ехсеПевсу of the engine, con- 
sists in the results of certain experiments, made on a large scale, ia pamp- 
ing water, and in direct competition with engines of the commen form; im 
which experiments, it was made to appear that the same general esefal 
effect was obtained from the new as from the old engine, but with a maoh 
simpler end cheaper apparates. The paper concluded with an account of 
а large experiment, іп which the rotary engine was used as an auxiliary 
to a common engise, with a gaia of one-third more power. 

Мг. Соврез gave an interesting account of the working of the engine, 
and the results of the various experiments that had been wade; after 
which a discussion took place, in which Mr. Newton, Mr. 
Rotch, and other scientific gentlemen and engineers, bore testimony to the 
ingenuity of, the invention. The cost of constructing an engine on Messrs, 
Cordes and Locke’s principle ia stated to be from £15 to £20 per dynome- 
tric horse - power, exclasive of boiers, the weight of engine per horse- 


power not exceeding 4 cwt. 


ROYAL SCOTTISH SOCIETY OF ARTS. 
Dec. 14, 1848.— Davin e M. D., F. R. S. E., President, in the 
air. 


The following communications were made :— 

1. “On the mens of Preventing Accidents to Railway Trains.” By J. 
Srrwanr Hzpsvurn, Eeg. Two expedients are proposed—for preventing 
collisions, aod for rendering them less fatal when they do happen. То 
prevent collisions, be proposes a break of a much more effectual kind 
not rubbing on the tyre əf the wheels, but pressing down npon the гай, 
aad at the same time lifting two ef the wheels off the rail altogether. 
This he proposes to be worked from the last carriage іп the train, and gra- 
dually to be taken up by the next break іп front, and so on to the Iocomo- 
tive. In this way tbere would be no danger of the carriages іп the after 
part of the train running into those іп front when the breaks аге applied.— 
To render collisions less fatal, if they should happen, be proposes to havo 
one of the luggage vans, both in front and in the rear of the train, fitted ар 
as buffer wagons, with a set of very strong springs at both ends of the 
wagon, to deaden the stroke, stili continuing the usual buffers in all the 
other carriages. 

2. Description and drawing of an ‘improved Railway Indicator and 
Alarm. By Mr. Anprew Саввіск. He proposes that a lever be at- 
tached to the locomotive (with а rule joint to prevent its action ou revers- 
ing the engine), which shall come in contact witb a short inclined plane, 
at a certain distance from each station, when the engine should be slowed. 
The lever is pushed upwards by the incline, and strikes a bell, which gives 
notice to the engineer, especially in foggy weather, immediately to take 
the steam off, as he is approaching a station, 2 

3. Description of an Ink to Бе used ін Wriling to the Blind, with 
some remarks on whether the Roman Alphabet should be used, or one of 
easier formation by the Pen.” Ву Ковевт Foouis, Esq. The iuk is of a 
peculiar kind, composed of common ink, acetate of lead, and gum arabic, 
by writing with which on common paper, the letters, which must be of a 
tolerably large size, are easily felt aud read by the blind. This was proved 
by his making a blind boy read several sentences which he had not pre- 
viously done. Mr. Foulis also goes into the question, whether it would 
not be better, in writing to the blind, to bave an arbi г of 
easier formation with the pen than the Roman alphabet. 
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4. Dr. WiLsox exhibited in action, and described an Electro- Magnetic 
Сой Machine,” constructed by Messrs. Kemp and Co., Infirmary - street, 
and showed that Mr. Brown’s coil machine, lately exhibited, is made on 
the same principle as Mr. Kemp’s, which had the priority. 

Jan. 11,—Groree Tart, Esq., V.P., in the Chair. 

The following communications were made :— 

1. Description, with a drawing, of ап “ Hourly Selſ- Registering Baro- 
meter. By Мг. P. M‘Fartane. He proposes to have twelve barometer 
tubes placed side by side in a case dipping into separate cups of mercury, 
the lower end of the tubes being bent at a right angle, and ground even at 
their mouths. A valve is fitted to act on each of the mouths, and to the 
other end of the valve is attached a lever, on which at every hour, a wire 
moved by clock work presses and shuts each valve in succession : thus re- 
taining the mercury in each tube at the exact height at which it stood at 
that particular hour of the day or night, and as they are all read off at 
one time, there will be no occasion for correction for temperatare. 

2. Proposed improvement in “ Locomotives and Railway Carriages, par- 
ticularly in their Whesls and Breaks. By Mr. J. Монт. He proposes 
a new form of wheel for the running wheels of locomotive engines and 
railway carriages. In place of running iu a vertical direction, which he 
finds by experiment to be very apt to cause the wheels to іеар off the rail 
on arriving at some impediment, perhaps a very slight one, especially when 
on a curve, he proposes to have the wheels (except the driving wheels) 
Tunning at an angle of 45 degrees, the upper part of the tyre to be next 
the carriage, and the lower part of it upon the rail, with two sets of 
spokes, one set as at present, and the other vertical, so as to bear the 
weight of the carriage. He conceives their axles, which are to be sepa- 
rate, and not in one piece as at present, will be mach stronger, though 
lighter, for the section, taken at the angle of 45 degrees, із stronger than a 
section perpendicnlar to the horizontal axle. But the chief improvement 
he conceives, consists in their safety, having no tendency to run off the 
rail, although upon a curve of small radius. He also proposes that the 
break, instead of checking the wheel by rubbing on the tyre, should be 
made to rub upon the rail itself. The break to be about 2 feet long, 60 as 
to present a large rubbing surface to the rail, and to be moved by the or- 
dinary lever or screw power. 

8. On a new and improved “ Method of Saving Life on Skating Lochs 
and Curling Ponds.” Ву Mr. James Влпилв. Не proposes to have a 
flat-bottomed boat, with mallets, ropes, short ladder, and other impiementa, 
kept at the side of the loch, and а long rope also to be managed by two 
men at the opposite sides, who, when any one has fallen into the water, 
can speedily bring this rope over the spot, which the person immersed may 
lay hold of until the boat arrives. 


ROYAL INSTITUTE OF BRITISH ARCHITECTS. 
Jan. 11.—Mr. Tite, V.P., in the Chair. 

A paper was read on the Ancient City of Syracuse, by Samuel Angell, 
V.P., which is given in another part of the Journal. 

Mr. Scores, honorary secretary, exhibited a drawing of an ancient bath 
in Syracuse (he considered it Roman), the vault of which was formed by 
earthern cylindrical tubes, 24 inches in diameter, like a wine-bottle with 
the bottom out, the smaller end of which entered the larger end of the 
tube next it, and so, without involving the priociple of the arch, formed a 
vault, in this case seven feet in span. The tubes were filled with cement, 
and covered on the top with a layer of tiles. 


Mr. Donapson communicated a paper, “ On a mode of Measuring and 
Valuing Carpenters’ and Joiners’ Work, with the view of obtaining greater 
correctness than by the mode now pursued.” By Mr. Baownina, archi- 
tect, 


Mr. Tite said, architects had been told recently, in a work which 
Һай attracted some notice, that this was a matter with which they should 
have nothing todo. But the fact was, they couldn’t help it, aud moreover 
would not do their duty towards their employers if they neglected atten- 
tion to И. He had himself no liking for measuring and valuing, but never- 
theless he was obliged to do it. As to any change in the mode of measur- 
ing, he thought it would have to come from the operatives rather than from 
the profession. That it was much needed there could be no doubt. 
The mode of measuring stone was especially empirical. Measuring first 
the cube stone, then “face,” “ bed,” and . joint, as plain work: then the 
sunk work; then the moulded work; led to a false result. Sir Robert 
Swirke, at the Post Office, had struck a blow at the system when he re- 
fused to allow the bed and joint to be measured, and gave an increased 
price for the cube stone. The engineers had cut the knot which the others 
attempted to uvtie, by measuring the cube stone and nothing else, including 
all labour in the price. This, however, was manifestly an uusatisfactory 
mode. Returning to the general question, architects were bound to see 
that their employers were fairly dealt with. It was easy to certify an 
amount, but по man should do so unless satisfied as to its correctness. 
The art could not be separated from the business. Measuring might be 
delegated to others, but eveu then the architect was justly held responsible. 
It was so aleo in Greece, where, if an architect’s estimates were exceeded 
in the execution of the works, his own fortune was liable for the difference. 


[Will Mr. Tite tell us how to get at the labour of sawing the stone and 
sunk work and other labour connected with beds and joints, or the 
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labour on the face, withont first measuring them. It is very true that 
builders, to suit the convenience of some architects, give в price for stone 
per foot cube, including beds and joints; but before they do so, they firat 
calculate from an average, in the best manner they can, the value of the 
sawing aud setting, and then add it to the price of the stone. The only 
advantage of such a practice is that it saves a little trouble in measuring the 
work, allows a clerk of the works to measure the stone work, and dispenses 
with the employment of an experienced surveyor. In the same manner, it 
might be advocated that buildings should be taken at so much per foot cube, 
and doubtless this method would save much trouble ;—but what dependance 
could there then be in the correctness of the value of the work and labour 
done Bd. C. E. & A. Journal.] 

The Papworth Testimonial. Several architectural friends of Mr. Pap- 
worth, on his retiring from the profession as an architect, at the age of 70 
years, met at Mr. Donaldson’s house, іп Russell-square, on Monday, the 25th 
ult., to present him with a beantiful Silver Inkstand, “ as a tribute of their 
respect and esteem for his talents es a distingnished architect, and for his 
worth as aman.” The testimonial was presented, with an eloquent oration, 
by Mr. Cockerell,—the lateness of the month prevents us giving even а 
brief ontline of it, or Mr. Papworth’s reply. 


INSTITUTION OF CIVIL ENGINEERS, 
Jan. 19.— Annual Meeting.—Sir Jonn Rennie, President, in the Chair, 


The following gentlemen were elected officers for the ensuing year: 
President, Sir John Rennie; Vice-presidents, W. Cubitt, J. Field, J. М. 
Rendell, and J. Smpson; Council, J. F. Bateman, I. K. Brunel, J. Locke, 
Sir J. Macneil, J. Miller, W. С. Mylne, Т. Sopwith, R. Stephenson, G. 
P. Bidder, J. Cubitt, Captain Coddington, and С. Holtzapffel. 

Telford medals were presented to Messrs. Barlow, Snell, Harding, Wil- 
liams, Parkes, West, and Ritterbandt ; and premiums of books to Messrs, 
Turnbull, Heppel, and Robertson. 

il Premiums, consisting of collections of books of considerable 
value, were presented to Messrs. Barlow, Snell, and Harding, in addition 
to the Telford medals. Succinct memoirs were given of the deceased mem- 
bers, Messrs. Crane, Deville, Handley, and Winsland. 

The Report, which stated that the Institution was in a most prosperous 
condition, entered fully into a description of the alterations of the building 
during the recess. The principal works appeared to be the remodelling 
the basement story, putting a portico at the entrance, and balconies to the 
first and second floors, and enlarging the theatre. Thanks were unani- 
mously given to Mr. Т.Н. Wyatt, the architect, Mr, Grissell, the builder, 
and Mr. Manby, the secretary, who superintended the execution of the 
works. 

The President s Address.—Sir J. Rennie, after alluding to the stimulus 
the profession had received from the number of public works recently un-, 
dertaken, and the high position which the Institution had obtained from the 
successful labours of its various members, impressed on them the necessity 
of still further exertions, in order to support the scientific character they 
had earned. He then reviewed the progress that had been made іп rail- 
way travelling and steam navigation, and made some valuable remarks on 
the formation of bar barbours and the drainage of extensive districts of 
marsh lands. The president then remarked upon the appointment of civil 
engineers by government to investigate into the merits of various projects 
which had been submitted to the Health of Towns Conimissioners, and ob- 
served, that if the same system had been pursued with regard to railways, 
the public would have derived infinitely greater advantages than they were 
likely to do from their present system. Sir J. Rennie concluded his able 
address by thanking the officers and members of the Institution for the 
kindness, attention, and support which they had on all occasions exhibited 
towards bim. 

Thanks were voted to the president, vice-presidents, and other members 
of the council, and to the secretary, and the meeting adjourned. 


NOTES ON FOREIGN WORKS, 


Machine Manufactories іп Germany.—The construction of the manufac- 
tory established at Esslingen (Wiirtemberg) proceeds rapidly. On the 1st 
of Мау last, the building, 1000 feet by 60 feet, was begun, and one half is 
now completed, and workmen are already employed in the carriage de- 
partmeut. For removing the single engines, some new water-works are 
being erected, the establishmeut having a 100-horse water power at its 
command, The annual produce will amount to 600,000 florins (£150,000, 
English), and employ 500 workmen. It will shortly be completed, and 
thas Würtemberg will not only produce her own locomotives, wagons, and 
other railway requisites, but it is said that even the Roman lines will be 
supplied from Esslingen. The direction is confided to М. Kessler, and 
government has assisted it with every facility and aid desirable. The 
same gentleman was aiso the founder of the Karlsruhe manufactory, come 
menced in 1837, which has since 1842 produced an immense quantity of 
railway implements, 1t now employs 860 workmen, and since its erection 
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has constructed 70 locomotives, and 90 are now іп hand, for the lines of 
South Germany, Switserland, Hanover, Prussia, &. If the making of 
turn · tables, bridges, and other structural parts of railways, be taken into 
account, the activity of these two establishments may be easily calculated. 
Occupying, jointly, 1300 workmen, and producing 2,000,000 fl. (£350,000) 
04 work a-year, they may vie with any establishment in Belgium or 

. Теп years ago, any such plan would have been considered in 
Germany quite impracticable and chimerical. 


М. Rugender, the painter, who bas travelled twelve years in different 
parts of South America, the Brazils, &c., has brought back a collection of 
about 3000 sketches, some of large size. The views of American cities, 
and their chief buildings, with architectural details thereof, will be the 
more interesting, as plans of the ancient structures erected by the Jesuits, 
and even the new public buildings of these infant commonwealths, are not 
saffciently known. 

Interruption to the great Water-Works at Hamburg.—These important 
works Бате come to a stand-stili, by the burghessen council having refused 
a supplementary grant of some 500,000 marks. This, after millions bave 
been already expended, seems a strange manner of doing business. It is 
said, however, that the citizens of Hamburg never contemplated the erec- 
tion of such stupendous show-buildings ; besides, yielding to private in- 
terests, and other paltry practises, are also objected 10. 


Great Scientific Prizes in France.—Our French neigbbonrs regret, very 
jatin, the falling into disuse of those prix decennauæ, instituted by Napo- 
» towards which, oot merely monetary graspingness, but legitimate 
emulation, were once aspiring. Still, the prizes proposed every year for 
the advancement of science are greater in France than in апу other coun- 
try. We report on the present occasion one of the Prizes of Argentenil— 
viz., “ Is the intervention of water, іп the state of combination, n 
for effecting chemical reaction between acids and their bases?” This im- 
portant question has been treated by M. Frémy in his interesting memoir 
м On the Hydrates.” It has been completely refuted, by the experiments 
of this philosopher, that all anbydrous acids (i. е. those deprived of water) 
cannot combine with bases; which signifies that they have lost their qual- 
ity of acids. He then proves that the carbonic, sulphuric, sulphurous, 
phosphoric, and other acids, combiue very well, in their anhydrous state 
with bases. And it is only those compounds which are both acids 
and bases in their turn, which require the existence of water for display- 
ing their chemical affinities or attraction. 


The New Great Prussian Line.—The Berlin government have definitely 
decided on a direct line to Keenigsberg, which will be begun next spring. 
It is said that this resolution has been hastened by that of the Russian 
authorities, who intend to construct a line from the Interior to the Prussian 
frontiers. 

Frest-Phenomena at Rome.—The present severe winter has imparted to 
the capital of the artistic world a strange appearance: the palaces of the 
Em the Coloseum, triumphal arches, and temples, are covered with 
a thick coat of ісе, and the wide plain of Latium, from the monntains up 
to the Mediterranean, is covered with a crust of snow, which even the mid- 
day rays of the sun are unable to melt. 

Impracticability of Continental Railways in the Winter Seeson.—All 
the lines in the north of Germany have been, more or less, interrupted by 
the late severe frosts ; as, for instance, the Berlin and Sileslan, as well as 
the Berlin and Hamburg, which had been only opened a few days pre- 
vious to being thus obstructed. On the frontiers of the Mark and Silesia, 
where the line has been carried through the forests of the Lausnitz, a com- 
pany of sixteen or twenty travellers had to remain a whole night on the 
rails, on which the engines had been frosen in; and іп the village of 
Kohlfurib there were, at one time, six trains stuck fast, so that no others 
could proceed, although three lines cross each other at this point. The 
mails and passengers were obliged to be conveyed on sledges. 


Destruction of а high-road near the Rhine by an Earthquake.—A most 
extraordinary phenomenon, caused by the upbeaving of the earth (similar 
to those which sometimes occur із South America, &c.), has lately taken 
place at Unkel, on the banks of tbe Rhine. In this neighbourhood, there 
exists a quarry of basalt, from which the atone is taken for the high-road. 
Between this basalt-stratum and the Rhine a large plain extends, through 
whieh passes the high road. This plain bas now been converted into a 
mount, and the road thrown up 100 feet into the air. The locality resem- 
bles a place blown up by the bursting of а mine. Some minutes before 
the eraption took place, a terrible roaring was beard, like the approach of 
a hurricane, which caused the mail-drivers, who were passing at the time, 
to hasten away. This, however, was not heeded by a carter, whose ve- 
hicle, with a load of 5,000 kilogrammes, was rolled like a pebble, lifted up 
in the air, and then buried 100 feet beneath the ruins of the falling rocks? 
To the north of the basalt stratum extends a vineyard, on а bigh elevation 
of gronod : this mountain was ripped asunder, at the same time that the 
plain was opheaved. The appearance of the spot is altogether extraordi- 
Dary and curious. 


Naples.—Two new churches, of good style, have been lately erected 
here, likewise two large public fountains, with antique figures and bas- 
теҢетов. Broad footpaths have been laid in the most frequented streets, 
as far as Posilippo, and the square before the church of St. Francisco 
macadamised, which hitberto has been very uncomfortable to the public. 
High-walled, broad quays line the shore, up to the Villa of St. Lucia; 


THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 


63 


—still, landscape admirers say, that the former rocks and gravel, binding 
the sea were more picturesque. An artesian well is being dug іп the gar- 
dens of the Palazzo Reale, and huge iron gates are being erected, on the 
grand pedestals of which the two bronze horses, presented hither from St. 
Petersburg, are to be placed. А large heap of splendid gold coins of the 
oldest period of Roman history, have been discovered at Pompeii, which 
has filled our antiquarians with extasy. 


An Italian Medel Railwey.—The line between Lucca and Pisa has been 
lately opened, and the communication between the two cities takes place 
four times a-day, and on holidays—as those set forth for the recreation of 
the humbler classes—five times a-day. The line was constructed under 
the direction of М. Dohlmeyer, a German engineer, and is built in а very 
workmanlike, sterling manner. Even the carriages of the last clase are 
covered, and the sides protected by leather curtains—if such be necessary 
іп that Ausoniau climate. The prices are not higher than on the other 
Italian lines, and the road passes through all the !uxuriant olive groves of 
the Lucchese. A person is now able, during one day’s stay at Livorno, 
to pass a few hours at Lucca, and also at Pisa, and return іп the evening 
to Civita Vecchia ;--а forced way of travelling, it is true, but one in ac- 
cordance with the rapid progress of our times, A steam communication 
between Livorno and Corsica has existed for some time past; and another 
with Elba is projected. The line to Florence progresses very slowly— 
which, however, is rather creditable to the Tuscan government, as the rural 
communities raise some objections to the intersection of their communal 
roads, and which the grand duke does not wish to cut throogh in an arbi- 
trary manner. 


Gold Mines on the Coast of Guinea.—The attempt to regularly work 
these famous mines has often been tried, but without апу beneficial result; 
most probably arising from the climateric condition of the country ; with 
which, however, onr present hygiæeistio koowledge is more likely to cope 
successfully. The Dutch Government has now formed а new and sys- 
tematic plan, and a person connected with the Colonial Office has visited 
Freyburg, for the purpose of engaging the most skilful miners. This has 
been effected, and the whole mining colony will immediately start for its 
destination. 

Governmental Chemistry in Bararia.— A society has been formed at 
Mnnich for the dissemination (not dif-fusion) of useful knowledge, under 
the presideacy of the royal heir to the throne. The first work published 
by this society is а“ Handbook of Chemistry,” by Runge. A most novel 
plan has been adopted in this work—namely, to put chemical solutions and 
compounds, ix natura, upon slips of paper, which, exhibiting all the та» 
riety of chemical colours, and being pasted beside the text, afford to the 
incipient chemist, and such as have no laboratory at their command, the 
very substance described and dilated upon, before his eyes; and which, in 
many cases, shows traces of crystallization, &o. The book exhibits, 
thereby, a very pleasing and varied appearance, and is, moreover, written 
with that simplicity and system, as to be intelligible to the capacity of 
every intellectual person—a merit more unusual than is generally sup- 


posed, 
J. І---х. 


NOTES OF THE MONTH. 


The Най at Hampton Court Palace, known as Wolsey's Hall, has been 
re-opened to the public; having undergone а series of embellishments by 
Mr. Willement, which contribute to make it one of the grandest in Europe. 
The large windows, thirteen in number, on the north and south sides of 
the hall, have been filled with new stained glass, harmonizing with the 
noble windows at the east and west extremities, The compartments of 
the east and west windows are occupied by the arms of Henry VIII. and 
those of his house. The subjects of the thirteen new windows now added 
by Mr. Willement are the armorial pedigrees of the six wives of Henry 
VIII., alteroating with the eight heraldic badges of the monarch—the 
Tudor rose, the fleur-de-lis, the portcullis, the red dragon, &., within 
separate wreaths of foliage. 

The Сібе states that the Commissioners of Woods and Forests have ге- 
solved on carrying into effect the long-projected improvements in the 
vicinity of Buckingbam Palace. In the course of the ensuing summer, 
various buildings, nearly opposite the equerries’ entrance, are to be razed 
with the ground ; and shortly after Midsummer, it is rumoured, Charlotte- 
street Chapel is to be taken down. 

Mr. Dyce has been commissioned to paint, on the walls of the staircase 
at Osborne House, in fresco, ou a large scale, an historical, or rather poeti- 
cal, subject“ Neptune yielding to Britannia the Sovereignty of the Wad 
The finished study for the рісізге has been submitted to Her Majesty and 
Prince Albert; who have expressed their satisfaction by ordering its im- 
mediate execution. 

Cases have arrived in Athens containing the collection of casts taken 
from the bas-reliefs of the Parthenon, now in London—and which the Bri- 
tish Government has presented to the Athenian Museum. These works 
of Art bave been temporarily deposited in an ancient Turkish mosque ; 
and will, in a few days, be ready for the admission of the public. 

Royal Steam Navy. It is in contemplation to appoint an additional comp- 
troller of the steam machinery of the Royal Navy, and Captain Elise will have 


64 THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 


the aid of a practical engineer im this department. Mr. Lloyd, chief engi- 
weer at Wootwich Dockyard, із named fer the appointment of the steam ma~ 
chinery branch, with offices at the Admiralty. Mr. Rigby is appointed second: 
assistant to the chief engineer at Wootwich Dockyard, the increase of the 
works requiring the addition of a second sesistant to фе deperement. 

Тһе Tubular Bridges.—The platfoims and workshops required for the 
construction of the Menai and Conway bridges are in progress. The 

at the Menai Straits will be 1000 feet long. The works will be 
saperintended by Mr. Edwin Ciark, the resident engineer, whose assideity 
and earnestness in the experiments and other labours connected with this 
undertaking have proved very valuable. 

The New Planet.—Mr. Adame’s mathematical investigations are now 
published as an apendix to the Nautical Almanack. А very clear paper on 
the subject of the controversy has recently appeared in tbe Mechanics’ 
Magazine, under the title “Axoniensis,” bu tthoagh the ability of the 
writer and bis zeal in defence of our countryman’s claims are deserving of 
great praise, we think that he has eotertained the question somewhat too 

. The prierity of Мг. Adams's discovery is now established be- 
yond dispate, and ali farther discussion should be maintained without етеп 
the appearance uf personal recrimination, Non tali «ихіћо tempus eget. 

Dr. Morse s System of Cerography.—By this invention a map may be 
drawn as quickly and as well with a pen and ink on pager, in a growod as 
thin and perfect as a common copper plate etching ground, and in a few 
hours, perhaps in a few minates, obtain from it a type-metal plate, which’ 
shall print every point, Hine, and letter of the drawing under the common 
printing press as rapidly as newspapers or wood-cuts are printed. Several 
maps executed by Dr. Morse were оров the table, and for clearness and 
beauty far exceeded апу wood engraving. Ia particular, the writing on 
the lines representing water, aed which саз hardly be dose at all ia wood, 
is effected in a manner little isferior to copper-plate. Already, in America, 
the discovery has been mest extensively applied, putting the means of in- 
straction into the bands of the maay at the cheapest possible rate.— Geegra- 
phical Society, Jan. 11. 

An analysis of Bohemian glass, by Dr. .—This is the glass so 
valuable for its infosibility in the construction of the combustion tubes nsed 
in organic analysis. Although soda was found present to the extent of 4 
of the potash, the glass appears to be essentially a silicate of lime aad 
potash, in which the oxygen in the silicic acid is to that in the bases as 6 
tol. It gave 78 per cent. silicic acid, 114 potash, 3 soda, 104 lime, with 
small quantities of alumina, peroxide of iron, magnesia, and oxide of man- 
ganese, to make up the 100 parts.—Chemioal Society, Dec. I. 


‘ COVENT GARDEN THEATRE. 


We have had an opportunity of watching the progress of the alterations 
of this house, from the commencement of the works on the 3rd of Decem- 
ber last to the present time, and have been surprised to see snch a gigantic 
concern proceed with so much rapidity. During the two months the 
works have been in hand the whole of the interior of the theatre, from the 
ceiling to the foundation, has been taken down; two walls, varying from 
3 to 4 bricks thick, and 22 feet high, have been carried up in cement from 
the foundation to support the front and back of the boxes, and on these 
walls are erected cast iron columns, 10 ft. 4 in. apart in front, and 11 ft. 6 io. 
apart at the back of the boxes, and 6 іп. to 8 in. in diameter, from 
the level of the pit tier of boxes up to the ceiling, which support five tiers of 
boxes, Two new stone stuireases, surrounded with brick walls, carried 
up from the level of the ground to the upper tier of boxes and gallery, have 
deen built, and all the stone steps prepared, and the saloons, graad stair- 
саве, and the entrance balls and lobbies have been completely changed and 
re-constructed. When we tell our professional readers that these works 
have been executed within the short period of two months, out of which 
three weeks were occapied in pulling down the old interior, we think they 
will be surprised; aod, we mast observe, that ali the works have been car- 
ried up in the strongest manner. We state this because a malicious report 
has been spread that part of the works had failed during the progress. 
This, we can positively state, is not the case. If there be a fault, it is that 
too moch materials have been used ; bot when it is recollected the necessity 
of having a theatre constructed without vibration, this additional strength 
will not appear euperfieces. ТЬе decorations will be superbly grand, and 
иге commenced. ! 

From oar last view of the premises on the 28th oit., we have по doabt of 
the worke being completed, with all the decorations, by the middle of 
March. Too much praise canoot be awarded to Мг. Albano for his perse- 
vering labours in directing the works aad labours of from 600 to 700 men, 
constantly at work night and day. 

During the progress of taking down the interior fittings, it was discovered 
that the plates, 9 inches by 6 inches, in the main wall ef the building 4 
feet thick, were entirely perished, although they appear to have been of 
sound Memel timber when put into the building. These timbers, to the 
extent of from 800 feet to 900 feet ran, bave been remeved, and replaced 
with brickwork pinged in with cement. We firmly trust this will be a 
warning to architects against using large timber plates and bond timber in 
brick work. 

When the whole of the works are complete we will give our readers 
some detailed account of the extent of the works, to show what шау be 
doue by perseverance in a short period 


ПҒав. 


LIST ОҒ NEW PATENTS 
GRANTSD 1N ENGLAND FROM packussr 31,1846, то JANUARY 21, 1847, 
Sig Months allowed for Enrolment, unless otherwise expressed. 


Thomas Edge, of Great Peter-street, Westminster, gas-meter manufacturer, for “ Im. 
provements ia the manufactare of ges-meters.“— Sealed Dee. 31. 

George David М of Bridge-row, London, engrever and printer, Witam 
Saint Paul’s Churchyard, bonnet manufacturer, and Themas Wansbrough, of аі 
Square, Surrey, hatter, for “ Improvements іа the manufacture of caps, bonnets, book- 
covera, curtains, sod hangings, show cards or boards, labets, theatrical decorations, and 


William Kaowiedes, of Great Guildford-street, Southwark, engineer, for “ Improve- 
ments in steam engines.” Dee. 31. " : 

Stephen R. Parkhurst, of Leeds, York, manufacturer, for “ rovemen cardin; 
woot, cotton, and other fibrous substasces."—Dec. 3]. ame ш ы 
i Clemence — Kurti, of Balora, Lancaster, manufacturing chemist, for “certain 

mprovements m reparing using indigo in the ing and printing 
а cotton, ano other Сат Dec 91, dyeing ні 
.АйПеп Chenot, of Clichy la Garenne, near Paris, for ‘certain Improvements іп the 
treatment of metallic oxides and other compounds, and in apparatus for the ame. 


Charles Dowse, of Camden Town, Middlesex, gentleman, for “ Improvements in ap- 
pivios springs to brates, . o ‘portfolios, to hats and сара, and memorandum and other 


John Clegg, of Oldham, Lancaster, machinist, for “Improvements in looms for waay- 
ing.”—January 7. ` 

Moses Poole, of London, tieman, for “ Im ts in бҺ-һоокв.” (А - 

J pa 7 gen provements іп (А communi 

Samuel Barrows, of Sheffield, York, manufacturer, for “ certain Improvem 
masefacture of knives.”—January 7. , : «апае 

Pierre (Louis Thimete Thiers, of Мо. 40, Pessage Choiseul, Paris, fer “ 
instrument for drawing off the milk from the breasts of women, and for raising ard pro- 
tecting the nipple both before and efter childbirth.”—January 7. 

Charles Runhold Lethman, of Craven- street, Strand, chemist, for “ Improvem 
the nranufacture of white lead.”—January 7. d естер иа 

Joseph Benoit Pierret, of Old Compton-street, Middlesex, engineer, for “ Improve- 
ments іп steam-engines.”—January I. ` a 
Weder ае ы Қалын ҚТЫ пой 11 УА Wa сете ы 

өттегі! o ог “ Improvements 
and other locks for fastening.” —January 11. 

Douglas Pitt Gamble, of Crouch End, Middlesex, gentleman, for “ Improvements in elec- 
tric telegraphs.”"— January 11, ы 9 p ms 

John Piatt, of Oldham, Laneaster, machine maker, fer % certain Improvements în the 
method of consuming smoke and economising fuel.”’—January 11. 

John Britten, of Liverpoel, Lancaster, chemist, for “сегіз Improvements ia ma- 
атаи for printing, ruling, and damping paper for various purposes. 

Lionel Campbell Goldsmid, of Rue Mogador Paris, Esq., for “ Improvemen 
plying rudders to ge and cther vessels.” — — M 1 

John Frey Poole, ой Bolten-le-Moors, Lancaster, book-keeper, for “ certain Improve. 
ments in machinery or apparatus for spinning cotton and other fibrous substances. (à 
communication.)—January 14. 

Joseph Seraphin Faucon, of France, banker, for “ Improvements іп the 
facture of — 14. eae: ý P p тажы 

Alexander M‘Dongall, of Longalght, Lancaster, gentleman, eee in the 
manufacture of glue, snd in ud products obtained in the of gine.”— 

anuary : 
Р Stephen P- Parkhurst, of Leeds, manufacturer, for “Improvements in rotary engines.” 
anuary 14. 

Henry Grafton, of Holborn-hin, London, engineer, for “I ents in railways 
wheels cad apparatus connected with rail v carriage. ап. 14. 

Frederick Lesnard, of Chester-ctreet, Kenniagton-lane, Surrey, engineer, for ч Im- 
provements in obtaining motive power. Jan. 16. 4 і 

John M'Intosh of London, gentleman, for “ Improvements in rotary engines, and In 
moving carriages up inclines, and in propelling veeseis.”—Jan. 19. 

John Read, of Regent Circus, Middlesex, mechanist, for “ Improvements іп certain 
Implements in the cultivation of land,”—Jan. 19. 

Edward Vickers, of Sheffield, York, mechanist, for Improvements in machinery fi 
cutting fles.” (А communication.) Ian. 19, * 
. nenem or баа соатига. бы “Improvements in treating 3 ores for 

е purpose o в ne w provements are applicable to produce 
Gon of other one and — бы 19. ppi 

Thomas Deakin, of Kings Norton, Worcester, engineer, for “ Improvements in the 
construction and arrangement of machinery to be used in cutting, stamping, and press- 
ing.”—Jan, 21. 

Thomas Onious, of Calais, France, engineer, for Improvements in rotatory steam- 
engines.”—Jan. 21. 

George Beadon, of Taunton, Somerset, commander tn the navy, and Andrew Smith, of 
Pripees- street, Leicester-equare, Middlesex, engineer, for ‘‘Impravrements in warping 
1 vessels, which improvements are also applicable to moving other bodies."— 

an. 21. 


TO CORRESPONDENTS. 


Sir Howard Douglas has sent a valuable paper on the Strength and Sta · 
bility of Hungerford Bridge, which we regret being compelled to postpone 
tiil next month. 

In reply to the inquiry respecting the dimensions of the model ex peri- 
mented upon at Miliwall last month, we refer to the number for October 
1846. The dimeneions there stated were the same as in the recent experi- 
ments, except that the thickness of the bottom-plate which has no cellular 
compartments, was doubled for twenty feet on either side of the centre. 
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ARCHITECTURAL CARVING. 
(With an Engraving, Piate F11.) 


Ға. 1.—Roef of Ravensworth Castle Dining-Room. . i 


Fig. 2.—Stone Window—Carlisle Cathedral. 


To our strong consistent advocacy of the introduction into archie 
tecture of real materials, which іп modern times have been supplanted 
by counterfeit, one of the most obvious objections is—where is the 
money to come from to produce such an architectural effect as we 
are enabled to do by the aid of compo, papier maché, composition, 
and such productions? The ornamental work of the Italian facade 
architecture exemplifies the nature of the effect produced. Abstract 
reasoning is wasted on these reasoners : perhaps а reference to the 
practical effect of their doings may throw light on the subject. No 
doabt they succeed in producing a momentary effect on the spectator 
when the building is first cleared of its scaffulding,—but how long 
does cheap splendour last? Let the unbiassed spectator walk up 
Regent-street—Regent’s-park—on the terraces at Brighton — and 
view the motley appearance of the buildings; some of one tint and 
some of another; one half of a pediment light stone, the other half 
a dark stone tint; the divisional line of two houses continued down 

Ne. 114.—Vou. I. - Manch, 1847. 


. Fig. 3.— Inlaid Stone Paving— Grest Malvern Church. 


to the ground througlr the blank windows, and half a column to each: 
—and let him take into account the weather-marks of the winter 
months, and the peeling off here and there of the dishonest integu- 
ment, and he shall allow that these patches and ‘stains are as motlev 
as the rags of povefty,—it 1 but а beggar’s dress which is held up 
for his admiration. i 

It is not to be inferred that becanse.. we ети the imposture 
when unspocessful, we condemn it Because it Is unsuccessful. Deceit 
and trickery are not the less detestable because they are occasionally 
practised so well as to escape detection. These. plaster-clad edifices 
have a multitude of faults besides the patobwork. To take опе of 
the moat practical arguments as most suited to the capacities of 
those who constitute our opponents—the stucco usually disguises 
wretchedly inferior brickwork, of bad materials imperfectly put 
together. The vile pretenders assume the appearance—the strength 
of stone masonry, while they have not even the ordinary stability of 


10 


brickwork. They are like the feeble beast in the fable, who indued 
himself with the skin of the lord of the forest. 

Not unfrequently they are prostrated in ruin, the result of their 
own pretensions. Some of these vile showy structures in the new 
metropolitan streets have recently failed in this manner. We are 
not destructionists, but we rejoice greatly at the intelligence. If any 
one would compare the mere workmanship of plastered and un- 
plastered houses, let him compure those of Regent-street with the 
adjacent Hanover-square. In the latter place, the honest homely 
bricks show themselves plainly, as if they had nothing to be ashamed 
of. But an honest builder could have taken uo pride in his work 
when “running up” the neighbouring linen-drapers’ palaces. Deceit 
begets dishonesty: a good bricklayer will soon become a bad one 
when һе knows that his work will be concealed by white slime. He 
has no gratification in doing his work well—be shirks it and cheats 
his employer. 

To assist the architect in carrying out the system we so strongly 
advocate, steam has been brought to his aid in rendering the pro- 
ductions of carved work less costly than when produced by manual 
labour. It is our intention to direct attention to the merits of such 
works. We have already noticed the Patent Architectural Carving 
Works, in Eccleston Street, Pimlico, and explained the machin- 
ery. The experience of two more years has enabled the proprietors 
to adapt the machinery to works that were not originally so рго- 
duced. In the show-rooms may be seen architectural perforated pan- 
nelling for gallery fronts, parapets, ceilings, roofs, and wainscotting, 
lecteros, furniture, church screens, and other works, generally possess- 
ing the merit of correct design and perfect workmanship. One of 
these elegant screens we have shown in an Engraving (Plate VII). 
It has been lately erected at Great Malvern church, in the archway 
of the chancel, and is entirely executed in wainscot by the aid of the 
machinery of the Patent Carviog Works, at a very small cost; its 
length is 16 feet, and height pearly 12 feet. 

The annexed wood engraving (fig. 1) is another happy example of 
the application of the labours of the same Works; it shows the truss 
of an open timber roof, 30 feet span. There are eight of these 
trusser, together with the moulded purlins, ridge piece, cornice, 
rafters, &c., all executed in oak, for Ravensworth Castle dining-room, 
The roof із 30 feet span, and 70 feet long. 

Another specimen, іп a different material (fig. 2), exhibits the head 
of a window. This was executed in Caen stone, for Carlisle Cathe- 
dral. 

Fig. 3 is a specimen of inlaid stone paving, which was also exe- 
cuted by the carving machinery for Great Malvern church. 

The Company have recently executed various other works, among 
which we may mention the flooring of Sir Robert Peel’s Picture Gal- 
lery, and a beautiful stone screen for St. John’s Church, Stratford, in 
Essex, which has excited great admiration. 

It will be seen from the drawings we have given, and the prices, 
that ornamental architectural works, of a highly ornate style, may be 
produced im real materials, at about the same price as the counterfeit, 
when we take into consideration the cost of staining or painting, 
graining, and so forth. Much may be done if the architect will 
devote his attention to the subject, and get rid of the prejudices 
which he has been led into by a false education ;—let him well study 
proportion. More is produced by this in a public building than all 
your excresences of enrichments, which are too often applied as if 
the structure were intended to be the show-building of a plasterer 
or artificial ornament manufacturer. 
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NOTES ОН ENGINEERING, 
No. VII. 


THE FORM AND EQUILIBRIUM OF ARCHES, 


T he object of the present paper will be to explain a few theorems 
respecting the equilibrium of arches, which are very simple, and of 
great practical importance. They may, however, be prefaced by а 
notice of the authors who have already written upon the subject. 

It may be considered certain that the medieval architects, notwith- 
standing their extraordinary skill in constructing arches and flying- 
buttresses, and in determining the position and dimensions of piers and 
buttresses, derived their rules from experiment, and not from theory. 
This opinion rests upon the authority of the most eminent architec- 
tural writers of tbe present day, among whom may be cited Professor 
Willis, who fortunately is able to combine two very different kinds of 
knowledge, which are both necessary for the examination of the sub- 
ject—archwology and mechanical philosophy. Parent and De la Hire, 
who wrote about 150 years ago, seem to have been the first who ene 
deavoured to give a mechanical theory of the arch; and since their 
time, the number of writers on the same subject has been extremely 
numerous, and has included some of the most eminent mathematicians 
in Europe. 

It would occupy too mach space to notice the labours of these 
authors, or even to enumerate their works. But a sufficiently distinct 
notion of them may be obtained by considering them divided into two 
distinct classes, who investigated the theory from two altogether dife- 
rent points of view. The first class—tbe earliest and the most nume- 
rous—directed their attention chiefly to the conditions to which the 
component stones of an arch must be subjected in order that they may 
not slide upon the surfaces of mutual contact. The second class con- 
sisted of those who neglected this idea of sliding altogether, and cou- 
fined themselves to the conditions necessary to prevent the joints from 
opening. The first class includes the names of Conplet, Bernouilli, 
Belidor, Coulomb and Bossut, continental writers, who have 
been followed by Hooke, Gregory, Hutton, Emerson, Whewell and 
Gwilt, in this country. Many of these writers have considered the 
arch as composed of perfectly smooth voussoirs, and sustained inde- 
pendently of friction—in this condition the arch is said to be “ equili- 
brated.” 

Now this theory of the arch, though long in vogue and sanctioned 
by the highest authority, has been found practically insufficient for the 
purposes of the engineer. Аз a matter of fact, the voussoirs of 
arches have always so great friction that they never slide upon each 
other. The old theory, therefore, speculated about an accident which 
experience showed to be never likely to occur. Consequently the 
investigations, though frequently exhibiting extraordinary mathemati- 
cal research, and leading to very beautiful results, could scarcely be of 
апу direct value to the practical engineer; and accordingly, a writer, 
who has taken the highest position in this country for bis practical 
applications of mechanical principles—Professor Moseley, has іп bis 
writings entirely excluded the speculative iuvestigations just men- 
tioned, and bas confined his attention to the statical conditions neces- 
sary for preventing tbat accident which may and does oocar—the 
opening of the joints, 

In this pursult we shall endeav our to follow him. It has unfortu- 
nately happened that though his principles are characterised by ex- 
treme accuracy, the results are frequently too complicated to be of 
value to an engineer. Now what will be here attempted, is to estab- 
lish a few general propositions which are frequently unknown or mis- 
applied, and to give some methods by which the form and thrust of 
arches may be calculated,—not with anything like the generality and 
precision studied by Professor Moseley, but with accuracy quite suffi- 
cient for ordinary purposes, and with perfect facility of computation 
to all who are acquainted with common arithmetic. 
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There are three conditivns to be considered as affecting the equili- 
brium of the arch Ist. The form and dimensions of the iatrados or 
internal lower curve of the arch: 2nd. The form and dimensions of the 
extrados or external curve of the arch: 8rd. The weight and dis- 
position of the loading. The first condition of courses includes the 
rise and span; the second, combined with the first, is equivalent toa 
determination of the depth of the voussoirs; the third exhibits the 
external forces to which the system is subjected: for we suppose that 
not only is the weight of the loading known, but also the manner of 
ite distribution—that is, whether and in what degree its specific 
weight or density varies in different parts of it. 


Bat, it may be asked, is not this enumeration of the conditions of 
equilibriam imperfect from the omission of the form, number, and 
position of the jolnts? The answer to this question is important, be- 
cause it exhibits in the strongest light possible the distinction between 
the ancient and the modern theory of the arch. It is manifest that 
the extrados and intrados, which have been enumerated as two of the 
“conditions,” simply define the deptb of each voussoir and the form 
of its upper and lower carved surfaces: the lateral dimensions of the 
voussoir, and the form of those surfaces of it which аге in contact with 
the adjacent voussoirs, аге as yet left indeterminate. Consequently 
it is not known how many joints there Бе, or even whether there be 
any joints. Neither is the direction of the joints ascertained; they 
шау be plane converging joints, or they may be joggled,“ or all 
vertical, or all horizontal—(as an instance of the latter case may be 
cited the Treasury of Atreus at Myoene, where the stones are not 
wedged together, but are merely disposed in horizontal courses, each 
resting upon and over-lapping that beneath it, the whole being hewn 
in each a form as (о give the structure the appearance, but not the 
mechanical properties, of a dome). 


It is as well to consider these objections in limine. The answer 
then is this. The theory which Professor Moseley has exclosively, 
and Professor Whewell and other writers partially, adopted, and 
which we are endeavouring to set before the reader in a new form, 
presupposes that the stones are sufficiently cuneiform to be incapable 
of sliding past each other: but further than this no consideration is 
paid to the form of the bed-surfaees. The mutual friction of the 
voussoirs is 80 great, that there is not the least difficulty in so shaping 
them, that the arch shall not fail by their sliding past each other— 
that accident, as has been said, is never known to occur. So that the 
precautions under this bead being perfectly obvious, the theory does 
not at all deal with them, and, as we shall see further on, is independent 
of the form and direction of the joints—or to speak more precisely, the 
theory shows how to ensure the stability of the arch, whatever may be 
the inclination of the beds, &c., however numerous, or however few 
they may be ; so that the structure should stand even if intersected by 
infinite ва mber of joints running in every possible direction provided 
always that they were sufficiently convergent or joggled, so that the 
vyousscits could only fail, if they did fail, by opening, and not by 
slipping. l 

The reader who approaches the subject for the first time will not 
perhaps perceive at once the full effect ofthese observations, But his 
attention is now directed to them, as be will be left hereafter to apply 
them for himself to the cases particularly discussed. Returning now 
to the three “ conditions” which have been enumerated, we find that 
they give rise to four distinct problems—three of the problems arise 
from combining any two of the conditions as date to find the third, 
and the fourth problem arises from the combination of all three con- 
ditions considered as knowu data. The four problems are these 

1. Given the distribution of the loading and the intrados to deter- 
mine the extrados proper for stability. 

2. Given the distribution of the loading and the extrados to deter- 
mine the intrados proper for stability. ? 

9. Given the extrados and intrados to determine the distribution of 
the loading proper for stability. . 

4. Given the extrados, the intrados, and the amount as well as dis · 
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tribution of the loading to fied the consequent horizontal thrust of the 
arch. 

It will be observed that the absolute weight of the loading is taken 
into aceount іо the fourth problem only: in the other problems the 
relative weight is alone considered; in other words, the form of the 
areh is connected not with the actual amount of the external forces, but 
with the relation or comparative amount of those forces, as they vary 
in different parts of the structure. it may perbaps be as well to ге- 
collect that in this respect there is an analogy between the arch and 
the other two contrivances employed for spanning the interval be- 
tween piers or abutments—namely, the catenary and the girder. For 
respecting the catenary, it is known that if a heavy cable and a fine 
thread, both of the same length, span the same distance, they 
will assume the same form: and this similarity of form will be ob- 
served either when the cable and the thread are each of uniform 
thickness throughout its length, or when (the thickness not being uni- 
form) the law of variation is the same for each. Also the form of the 
girder of uniform strength, or the variation of the sectional dimen- 
sions of a girder that it may be equally strong in every part, depends 
not on the actual amount of the load, bat on its distribution or com- 
parative weight in different parts. This digression will not appear 
superfluous when it is considered how much the physloal conception 
of a subject like the present is eleared by a distinct apprehension of 
its relations to kindred subjects. 

We shall take the fourth problem first, because it is the simplest. 
Here, however, as elsewhere, it is simply intended to show how much 
muy be done by very simple calculations—the discussion of the proe 
dlem in all its generality, and with perfect accuracy, will not be at- 
tempted. 


Thrust of Arches. 


The thrust or horizonta: pressure of the arch tending to push its 
abutments ontwards is the distinguishing characteristic of that struc- 
ture. This kind of force does not exist in the other contrivances for 
spanning the intervals between abutments. The suspension chain, 
attached at its extremities to the summits of two towers, exerts at 
those points a horizontal force inwards, equal to the tension of the 
саќепагу at its lowest point. In the beam or girder, the forces of 
tension and compression are equal and opposite, and there is, there- 
fore, no external horizontal force on the abutments. 

The following method will explain the cause of the horizontal 
thrust of the arch, and serve in estimating its amount. Let the ac- 
companying diagram represent the balf of an arch, and its own ‘load 
considered as a separate statical system. Aud to make the case sim- 
pler, let us suppose the load on the bulf arch sustaived entirely by it, 
and not supported in any way by the contiguous portions of loading 
on either side of it, which are sapposed to be removed. The half- 


losd here represented will not, in that case, have any external force 
acting npon it to modify the effect uf its weight on the half агер. 
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Let it also be supposed that the half arch removed had tha effect 
of exerting on the half arch represented certain pressures, of which 
the resultant is a force P, acting at some point d in (ће crown. Р will 
be wholly horizontal, if the two halves of the arch be similar and 
similarly circumstanced. For, if every part of their mutual pressare 
were vertical, it must act upward on one half arch; and in the oppo- 
site direction, or downwards, on the other half arch. And this is 
evidently inconsistent with the hypothesis that both half arches are 
similarly eiroumstanced. 


The other forces of the system are its pressures apon its abutment. 
These pressures will have a single resultant, acting at some point, a: 
and by equating the vertical and horizontal forces, it follows that the 
components of this resultant are an upward vertical force equal to 
the weight of the system (W), and a horizontal force equal to P, but 
contrary in direction. 


Now, the tendency of the weight W to turn the half arch about 
the abutment may be considered the cause of the force P at 4 being 
called into existence. As no horizontal forces but those mentioned 
are supposed to act, the horizontal force P exists in every part of 
this arch. 


Draw ас horizontal, and G b vertical from G the centre of gravity 
of the system: this latter line is that in which the weight of the 
system acts. Draw also e d vertical. 


The vertical distance of the upper force Р from a is equal to ed, 
and the horizontal distance of the force W from a isab. The mo- 
ment of P about а is therefore P X ed, and that of W is W Хаб: 
these moments are equal to each other. : 


. = w 45 
. N cd, or PW. ea’ 


If, therefore, we knew the exact value of ad, cd, and the total 
weight W, we should be able to get P at once from the above simple 
equation. But, in fact, we do not know the exact point a, which is 
the point of application of the resultant of the forces at the spring» 
ing; neither have we ascertained the exact pointe. АП we know of 
either point is that itis somewhere between the extrados and intrados 
at the springing and vertex respectively. R 


It is not necessary, however, for our purpose to define ейШег point 
for the limits assigned for its position are generally small enough to 
define P from the above equation with sufficient accuracy for pr ctical 
purposes. By referring to the equation, it will be seen that the 
greatest value of P is derived from giving а 5 its greatest, and cd its 
least, possible value: aud conversely, the least value of Р is derived 
from giving ab its least, and ed its greatest, possible value. The 
real value of P lies between these limits. 


Ist. The greatest value of Р is derived from giving ab its greatest 
and cd its least value; which conditions are satisfied by supposing 4 
to be in the extrados at the springing, and d in the intrados at the 
vertex. Hence, from the equation we get this rule—“ The greatest 
value of the horizontal thrust is derived from multiplying the tota 
weight of the half arch by the horizontal distance of its centre o 
gravity from the springing of the extrados, and dividing the product 
by the least height of the arch, or the height of the vertex of the 
intrados above the springing of the extrados.” 


2nd. The least value of P is derived from giviog ab its least, and 
cd its greatest, value. Hence, a mnst be taken in the intrados, and d 
in the extrados; and the corresponding rule will be—“Multiply the 
otal weight of the half arch by the horizontal distance of its centre 
of gravity from the springing of (ће intrados, and divide the product 
by the greatest height of the arch, or the height of the vertex of the 
extrados above the springing of the intrados.” 

Having obtained these rules we may proceed to practical illustra- 
tions of them. It may however be first observed that their accuracy 
depends entirely on the supposition that the half arch does not sustain 
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horizontal pressures from the effect of the loading: if it did, the hori- 
zontal thrust P at d, would no longer be equal to the P at a, fig. 1. 


Let us take the case of a half arch, 
aa’ dd’, supporting а mass of masonry 
above it, as in the accompanying figure 
2. This would be the case of a gate- 
entrance, or arch beneath atower. If 
the tower be іойу compared with the 
rise of the arch, we may suppose G the 
centre of gravity of the half load cen- 
trically situated. This hypothesis saves 
the trouble of calculating the position 
of the centre of gravity of that part of 
the masonry which is situated in the 
spandril of the arch: the weight how- 
ever of that portion must be included in 
the total load W; taking G in this posi- 
tion, then the rest of the calculation is ШЕШЕ; 
very simple. Draw the vertical line 
5 b, indicating the direction in which 
W acts. Then, as we have already 
shown, the greatest and least values of 
the horisontal or lateral thrust are re- 


spectively, — 6 


Soppose, for example, that the weight of the masonry W i 
that by measurement е d' the least 155 of the arch B Teci, py 1 — 
4 feet, (Ше span of the arch being about four times as much), then we 
get immediately the greatest value of the thrast= 20 tons N or =:10 
tons. And suppose it to be also found by measure that с” d, the ex- 


treme rise, is 9 feet, and a’ 7—34 f. = 
а 9-47) tones 4 feet, then the thrust = 20 tons X 83 


Now it will be observed that between the greatest and least value 
of the thrust so obtained (72 and 10 tons), there is a considerable dis- 
crepancy, namely, upwards of two tons. But it isto be remembered, 
that methods here explained, though founded on exact principles, 
are merely approximative; and, moreover, we have purposely chosen 


4 much more unfavourable instance than will generally occur in prac- 
се, 


In making a section, as in the above figure, dividing the areh and 
its loading into two parts, it is virtually assumed that the part of the 
loading which is represented in the figure is not subject to forces 
arising from its connection with the part supposed to be removed. 
That, in general, this hypothesis is nearly correct, will be allowed 
when it is considered that the masonry of the snperstructure is laid 
оп gradually in successive horizontal courses, and that each stone is 
supported in its place by those below it, and has no tendency to roll 
over or move sideways. Where the workmanship is accurate, there 
will be little strain between the two halves of the load, except from 


“settling” or similar accidental causes, the nature of which precludes 
specific calculation, 


The above method of determining the thrust cannot a 
when the form of the structure 1 as to allow P Ja ae 
accurate guess as to the position of the centre of gravity of the load 
sustained by the halfarch. This can only be made where the specific 
gravity of Ше loading is uniform, and the structure is so lofty com- 
pared with the rise of the arch, that the maas contained in each span- 
dril is too small to materialiy affect the centre of gravity. W here 
however, the rise of the arch is considerable compared with th 
dimensions of the superstructure, we шау resort to the following 
method, which wi.l be found very convenient, and which will have 


the advantage also of determining the thrust when the loading is 
heterogeneous. 
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Let ABF H represent the 
vertical section of the balf arch; 
the part of the load below B 
(ia the spandril) bearing a con- 
siderable proportion to the 
part above В. And to take all 
the variations of circumstances 
at once, iet us suppose that it 
bas been found necessary (from 
considerations which will be 
referred to hereafter) to load 
the arch with heavier materials 
in one part than in another; 
for instance, with light sandy 
ballast near the vertex, and 
heavy granite rubble towards 
the springing. 

Instead of taking the load, 
as before, as a single mass, 


consider it made up of several portions, as in the figure. Let the 
part in the spandril be taken as two (nearly) triangular masses or 


prisms, AEC, CDB. Tue forms of the rest of the loading will de · 
pend upon the nature of the superstructure. But where the upper 
line, F G E, is a horizontal straight line, we may consider the rest of 
the loading as rectangular masses, EC G F, D G H B. 

Оре of the advantages of this hypothetical division of the loading 
is that it enables us to estimate the effect of variations in the density 
of the ballast. For example, AEC may be one kind of ballast, 
CDB a second, ECGF а third, and DGHB a fourth. The frst 
operation in the calenlation will be to find out the weight of each 
portion as nearly as possible. This will easily be done (the form of 
the arch and superstructure being already determined upon) by esti- 
mating the cubic content of each portion, and multiplying this quan- 
tity by the weight of each cubic foot of the material employed. It 
is scarcely necessary to observe, that the weight of the voussoin 
themselves must be included in the lower or triangular portions. 

The weights being found, there will be very little difficulty in as- 
eertaining their effect or moment in producing the thrust. Let g be 
the position of the centre of gravity of the lower triangle. Bya 
known property of the centre of gravity of triangles, a g, = 3EC. 
Now, a g, is equal to the horizontal distance of the centre of gravity 
from A, and therefore determines the moment. Hence the weight cf 
the triangle A EC, multiplied by 1 EC, is the moment of that portion 
about A. 

Similarly, in the triangle СОВ, if g, be the centre of gravity, 
€82=4DB. Therefore, the horizontal distanee of g, from A is 
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E C+cg,: the moment of the triangle CDB is, consequently, its 
weight multiplied by (ЕС + $D В). 

The two parts E F GC and DGH B, being rectangles, their centres 
of gravity may be considered as situated in the centres of those 
figures. Consequently, ög. = FG; and dg. = 18H. On the 
whole, then, if we call the first mentioned weight W,; the second 
third, and fourth, W., W., W., respectively, we have for the sum of, 
the moments, the expression 
W,XiEC+W, x CT DDA. ФЕС +W,x (EC +4DB) 
Adding these moments together, and dividing by the height of the 
arch, the result or quotient is the amount of the thrust. 

This method, like the one first explained, merely suffices to indicate 
the limits within which the value of the thrust lies. There will be, 
as before, a maximum and mininum value, but the difference between 
them will be very small, except where the voussoirs are of great 
depth compared with the other dimensions of the arch. The maxi- 
mam will be determined by estimating the hor inontal distances of the 
weight from the springing of the extrados, and by giving the rise its 
least value, namely, the vertical height of the vertex of the intrados 
above the springing of the extrados: and conversely, for the minimam 
value of the thrust, the horizontal distances of the weight must be 
measared from the springing of the intrados, and the rise must have 
its greatest value, namely, the vertical beight of the vertex of the 
extrados above the springing of the intrados. With these limitations, 
the following is the general rule for calculating the thrust :—“ Con- 
sider the loading as composed of triangular and rectangular portions. 
Multiply the height of eaeh portion by the horizontal distance of its 
centre of gravity from the springing. The sum of the products di- 
vided by the rise of the arch gives the value of the horizontal 
thrust.” i 

To take an instance in illustration of the rule, suppose that in the 
last figure, the rise of the arch is 19 feet, and E С = 6 feet, and D B 
also == 6 feet, in this case the rise of the arch will be about 9 feet less 
tban the span, Also let W. = 4 tons, W, ==3 tons, W, = 6 tons, 
and W. = 5 tons. The moment of W, will be 4X} EC=8 Тһе 
moment of W, will be 3 x (E C + į D В) 21. The moment of 
W, will be 6 X {Е C= 18. The moment of W, will be 5 x 
ŒC -+è D В) = 45. The sum of these moments із 95, and this 
quantity divided by 19, the rise, gives 5 tons for the value of tbe 
horizontal thrust. Iftbe above admeasurements be supposed to cor- 
respond to the mazimum value of the thrust, a second calculation 
must be made, as above explained, with the admeasurements cor- 
responding to a minimum value. The true value will lie between 
these two results. 

Of course, where further accuracy is required, the load in spandrils 
may be considered as divided into three or more triangular portions, 
with as many rectangular portions above them. Ав the divisions are 
perfectly arbitrary and hypothetical, they may not only be of any num- 
ber most convenient, but also the intersecting lines may be taken 
wherever they afford the greatest facility of calculation. In а four- 
ceutred arch, for instance, a vertical division may be made where the 
segment of short radius ends and the segment of large radius begins: 
or if there be an abrupt change from а heavier to a lighter loading, 
the vertical line at the place of change may be adopted in the calcu- 
lation. 

It must be carefully borne in mind, that the whole of these investi- 
gations presuppose that the only external forces are vertical weights. 
Where the loading rests firmly on the arch, and has no tendency to 
slide down the side of it, the hypothesis is strictly true; but in the case 
of a series of arches, as in bridges, the spandrils which adjoin at each 
pier are filled up simultaneously by throwing in the ballast, till it 
reach the intended height of the roadway. In this case it is clear 
that unless the ballasting were rammed hard, or concreted, the re- 
moval of the portion in опе of these spandrils would cause the portion 
in the other spandril to slide down. Here, it is obvious tbat the two 
portions of the loading exert a mutual horizontal pressure, by whieh 
each prevents the other from slipping. This horizontal pressnre 
mast, in considering the equilibrium of each half arch separately (as 
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has been dene above), be reckoned among the exterml forces of the 
system. The thr ust of the arch is aniform in every part of ite haunches 
where there are only vertical forces. Bot were the horisontal exter 
nal pressures just alluded to exist, the thrust of the arch will be 
greater at the crown than at the abutments—being greater than we 
have calenlated it at the crows, and less than we have calculated it 
at the abutments. И seems impossible to e aleulate the amount of this 
alteration, for to ascertain it we must know the m utual pressures of 
the contiguous portions of loading, the friction of the materials, and 
the degree of cohesion produced by ramming or в ettling—effects ute 
terly beyond calculation. It may be observed, however, the ballast 
will generally be so firmly compacted that the part of each spandril, 
even if unsupported, would іп most cases have little tendency to 
slide: and therefore where this precaution is used, the above methods 
will answer all practical purposes. 

Sometimes the voussoirs of two arches, which sprisg from the same 
pier, do not rise independently, but are built together, and press 
upon each other at their extradosses for some distance as they 
rise together from the pier. It is elear that for the purposes 
of our calculation, the springing of each arch must be reckon- 
ed to commence from that point where the adjacent arch оеавез to 
affect it. Wherever the spandrils of the contiguous arches are eon- 
nected near their springing by small inverted arches (ая in Blackfriars 
bridge), the modifying effect of these subsidiary structures must be 
taken into aecount. The thrust in such cases can only be reckoned for 
that portion ef the main arch which is not affected by the contiguity 
of the other arches. 

The general conclusion from the above reasoning is, that the smaller 
the rise of the arch in comparison with its width, the greater cateris 
paribus will be the lateral thrust (of course these covclusions cannot 
be applied to the platebande or flat arch, where the depth of the 
voussoirs is so great, compared with the other dimensions, that the 
methods given above are totally inapplicable). As instances of this 
trath, may be cited the lofty Pointed arches of cathedrals, which fre- 
quently sustain enormous weights without exerting great lateral 
thrust. But it may be as well to refer, in pessing, to an erroneous no- 
tion which is frequently entertained, that because high Pointed arches 
can sustain great weights, they therefore ought to do vo for the sake 
of their stability. An idea of this sort is expressed in Pratt’s Princi- 
ples of Mechanics, and is supported by very confused urd perfectly in- 
applicable reasoning: as has been already said, and will be proved 
hereafter, the form of the arch depends not on the amount of the 
loading, bat on the distribution of it. 


To return from the digression—we easily see that the limiting 
cases of the general conclusions just stated respecting the thrust of 
the arch are these.—If the arch were quite flat (the voussoirs not 
being of appreciable depth), a finite load would produce an infinite 
lateral thrust: again, were the arch so lofty that its span could be 
considered inappreciable in comparison witb its rise, the greatest 
load would produce no horizontal thrust at all. In fact, this last by- 
pothetical case is equivalent to that of a weight sustained by vertical 
posts or columns, 

The consideration, that the thrust of the arch depends only on the 
rise and span—that the form does not affect the thrust (except tudi - 
rectly, by influencing the position of the centre of gravity of the load), 
forms an appropriate introduction to the investigation of the lateral 
pressures of groined vaulting. In plain cylindrical arches, the thrust 
determined above is distributed in lines parallel to the azis of the 
arch throughout the whole of the springing. Consequently, it acts 
on the piers of a bridge бо take an instance) along a surface of which 
one of the dimensions is the breadth of the roadway, and may іп gene- 
ral be considered as uniformly distributed. But if we take the case 
of double оғ intersecting groined arches resting, as supposed in the 
following diagram, on four detached piers, the amount of surface over 
which the thrust will be distributed is diminished with the diminu- 
tion of the horizontal dimensions of the piers. In this case also the 

double arch will exert a double set of thrusts. Supposing the plan a 
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rectangle, and that the arches and the distribation of the loading 
are perfectly symmetrical. Let af, bg, dÀ, се, Бе the four piers, 
and K the keystone or boss. Also let P be the thrust arising from 
the arch of which the axis із parallel to fg; and let Q be the thrust 


arising from the arch of which the axis is parallel to e d. We may 
suppose that the forces at a, & с, d, are all equal to P, and the forces 
at e, /, g, A, are all equal to Q,since we have supposed the two halves 
of each arch to be under exactly the same circumstances, 

Now, if we take moments about а с, for the half arch, of which the 
axis is parallel to а c, no other moments will appear in the equation 
bat that of the pressure at the crown of this arch, and that of the 
weight resting upon it. Hence the strain P is determined by the 
rules already laid down for single cylindrical arches—that is, it is 
equal to the moment of the weight divided by the rise of the arch. 
In the same way is the pressure Q determined. And hence we arrive 
at the conclusion, that the total pressure оп any one of the four piers, 
шау be considered to be made up of two component forces, —the 
thrust of each of the two arches considered separately and inde- 
pendently of the other. 

It may so happen that the form of the ‘groining materially affects 
the position of the centre of gravity of the loading. There will not 
however be generally much difficulty in estimating the moment of the 
weight by methods analogous to those already described. 

This is as much as it seems necessary to say at present respecting 
the thrusts of arches, Ofthe means of resisting those thrusts, or of 
firing the dimensions of the buttresses or piers which sustain them, 
mention will be made hereafter. In conclusion, it may be observed, 
that though these methods аге confessedly approximative, they ap- 
pear quite as much entitled to confidence as others of a more elabo- 
rate nature. M. Garidel bas, with wonderful ingenuity and labour, 
formed tables of the thrusts of arches (Pousseæs des Voutes), calculated 
from a long mathematical formula, analogous to that arrived at by 
Prof. Moseley. Respecting, however, all long mathematical formale 
applied to practical mechanics, we are convinced, from considerable 
experience, that the following strictures are correct—first, these 
formule аге too difficult to be employed by the engineer ; secondly, 
if be could employ them, it- would not be worth his while to do зо 
for they generaliy neglect some practical circumstance which entirely 
destroys their accuracy. In the case, for instance, of M. Garidel’s 
tables and Prof. Moseley’s formule, both proceed on the supposition 
that the materials of the voussoirs are perfectly unyielding and mae 
thematically adjusted. If, by the slightest settling, the point of appli- 
cation of the resultant of the forces at the crown and springing be 
altered, the whole investigation fails. It is also obviously impossible to 
estimate rigorously the effect of the cohesive forces between the com- 
tiguous portlons of loading resting on a series of arches; and the he- 
terogenity of the materials is an insuperable obstable to any bat ар- 
proximative calculation. 

H. C. 
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ON THE DESTRUCTION OF MOUNTAINOUS FORESTS 
AS THE CAUSE OF LATE INUNDATIONS. 
“ The dreadful disasters which have, of late, visited several of the 
French Departments, have induced the seeretary of state for public 
works to order the subject to be investigated by competent persons; 
aad we derive the following particulars from the reports of Messrs. 
Blanqui, Маовіег and Rubichos : 
In several parts of the Departments d'Isère, des Haûtes et Basses 
and da Var, especially inthe mountainous regions, the destruc- 
tios of forests bas not only caused the disappearance of vegetable 
feel, bat even spriogs and courses have vanished, and the soil bas been 
carried off by the force of torrents. About Grénoble, this inconve- 
nience has reached so far, that the peasants are obliged to bake their 
bread on the excrements of cattle, &c. The abuse of out-wooding, 
tiHage, and pastures, deprive the soil of mountain-slopes of all cobe- 
sion, and no resistance whatever із offered to counteract the action of 
floods or heavy rains. The rapid slope of mountainous terralus in- 
creases this evil, and the loose and detached soil rolls, in the form of 
atorrent of black lava, into the valleys, where it spreads over plains 
which are eicher already cultivated or at least fertile. Oftentimes, а 
whole mass of earth is thus detached from a mountain, which thereby 
becomes visibly indented. Nothing can equal the ecene of such ter- 
rible irruptions. Immense beds and layers of pebbles and débris, to 
the depth of many yards, cover the plains, and neutralise and destroy 
for ever the fertility. Trees and other vegetation vanish uoder the 
pressure of these débris; and the beds of rivers and streams, gradu- 
ally heightened, reach at last the piers of the bridges, which are 
емтіед away. 

Sach are the effects of out-wooding a terrain. And as the forests 
consist, in the above-mentioned parts of France, merely of under- 
wood, and are generally composed of fir (coniferous) trees, 
which do not grow again from their roots when ence cut, the evil will 
become irrecoverable if no remedy be devised for it. In several 
localities, not a tree has been left; and as the peasants, therefore, 
have recourse even to the shrubs and brambles, M. Blanqui thinks 
that, fifty years hence, France and Piedmont will be separated from 
each other by a desert, as in the case of Egypt and Syria! 

The diminution of springs and sources is seriously felt in the De- 
partments of the Basses Alpes and du Var, in some of whose ravines 
aod slopes all vegetation has also vanished. If a gale floods such 
localities, torrents sweep these desoleted places, which neither culti- 
vate nor fertilise them. As population increases and accumulates іп 
other places, even the steep slopes of mountains are put under tillage, 
which still more augments the existing evil. The measures which 
heve been hitherto resorted to, to bar these inundations, are—says 
М, Blanqui—both inefficient and unsystematic. The owners of the 
lands ов the banks of rivers and torrents quarrel and litigate, instead 
of combining against the common enemy. Nothing can be more 
strange than the aspect of these isolated, ill-concerted works here 
tnd there an embankment, a wall of piled-up stones, a coffer-dam of 
wood, or some patches of masonry. M. Blanqui thinks that none but 
government, aided by the combined efforts of accurate surveys and 
scientific systematic construction, can properly stay these yearly- 
increasing devastations: as, both for the re-plantation of out-wooded 
terrains and the embankment of the rivers, the skill and capital 
available by private persons, will ever be insufficient. 

In the Pyrenees, also, the out-wooding of terrains, inundations, and 
seatcity of crops, have gone hand in hand. The area of forests which 
belonged to the crown, at the end of the sixteenth century, was equal 
to 250,000 hectares, which, in 100 years, was reduced one-half; and, 
atthe end of the last century, amounted merely to 40,000 hectares. 
The out-wooding of private forests has been on as great а scale as 
those belonging to the crown. Thus, the outskirts of the Pyrenees, 
which once yielded a superior kind of timber for naval and structural 
purposes, are now scarcely sufficient to supply to the inhabitants the 
Meemary quantity of fuel. Tillage bas also been carried out to a 
senseless degree; and after the slopes have been put under cultiva» 
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tion, even the very crags of the mountains are taken possession of; 
and here also, every inundation, however slight, sweeps all traces of 
vegetation and soil into the bed of the Garonne, and the Mediterra- 
nean, 

We broach this subject the more eagerly, as ample allusion has 
been made thereto in the “ Atti dei Scienziati d'Italia, Florence, 
1844, 4to.—whence it appears that the same causes, and the same 
punyness and insufficiency of remedies, exist in nearly all the moun» 
tainous parts of the Italian peninsula. 

J. Lr. 


ОМ THE PHYSICAL IMPROVEMENT (ATHLETISING) OF 
ARTISTS. 
“ Mens insana—sini corpore sano.” 

History ought to be, and can be, the teacher of every one—not 
merely the warrior and statesman, but of every one; for history does 
not comprise merely the fates of such men, but of all теп. We do 
not think that our “young architects” (artists) have ever directed 
their thoughts to those unobtrusive, but unrepudiable lessons and 
hints, which history bas so extensively placed before them. Let us 
not speak of Greece and Rome—where it is known that even Plato 
danced at some public festive games; but come point blank to those 
prototypes of modern art. Where was Raffaelle born—how did һе 
pass bis earlier years? Why, his cradle stood on one of the most 
commanding situations of the Appennines, and in youth he became 
a wanderer to and fro Urbino, and to and fro a host of monasteries 
and castles — where he saw nature, men, and manners. But we 
will at once transgress to the putting down ap axiom: “tbat 
there never was a great man, whose bodily and physical powers were 
not adequate to the part һе had to perform.” Sir Christopher Wren, 
who would have been considered nearly worthy of аробһеове in for- 
mer times, attained the age of nivety-twos;—no bad proof, indeed, 
that he must have been a man of pith, stamina, musclé, and nerve. 
And again, to transgress from artists to all kinds of men,—Sir John 
Herschel and James Watt both attained the age of eighty-four; the 
former a wanderer as well—and а soldier to boot. Most of this class 
of people, when young, bad nelther carriages nor railways at their 
command ; and wherever they wanted to go, they had to go per pedes 
Apostolorum. Take, therefore, the journeys of Raffaelle amidst the 
hills and dales, the forests and bushes, and the freshness and the sun 
of the Appennines, and that of many—nearly all—of our young men 
now. Born in Chancery-lane, or the Bull Ring at Birmingham—with 
a view on some ricketty, lumbery, smoked, brick casement. When 
children, walking down this street and another; and when young men, 
loitering from a musty, dark, cheerless office in Fleet-street, to the 
coffee or eating house; and so on. The greatest feat they may sub- 
sequently perform, is to go on business to Manchester or Liverpool— 
stowed in the wooden case of a railway carriage. 


“ Their ts a lfe for you— 
This із what you call Ме!” 


makes Goethe exclaim Faust ander nearly similar circumstances. 
And then, the working man’s sanatory association exclaim, “ Why 
is there so much disease amongst us?’ Ne know it—shey do not. 
Young people’s physical powers, if not (we would say terribly) used, 
will be terribly abused: thence our present pigmy generation de- 
plorable in all and every respect. But to revert to the artist. 
Training and knowledge are as one thing—they produce the prosy 
man of business. So far so good: such men must also exist. But, if 
the aspirations of the nation have to be raised above that, we cannot 
accomplish it but in the manner in which it has been before accom- 
plished, cannot but be so accomplished, and bas been во acoomplisbed 
in Egypt, Asia Minor, Greece, Rome, Italy, Flanders, It is mere 
chimera to think that the mind can soar above, while the body is 
dwindling—erumbling down to the very soil, into the embraces of 
which it is hastening headlong. The thing cannot be done; we are 
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not mere spirits, mere miods—but, as Goethe bas it, both аге the 
same. It is well known, that several of the great artists of medieval 
Italy were great fencers,—cheap athletics, indeed, accessible to all 
means. And then our young men must betake themselves again to 
the staff of the Grecian wise and good—to the knapsack worn by 
Cornelius, Overbeck, &. Even a coustitution and mind, somewhat 
damaged in Chancery-lane, may recover on the bills of Scotland or 
Wales, or amidst the luxuriant scenery and sunny skies of Southern 
Europe. 
J. L—r. 
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We present our rea lers with a view of the ‘new façade of the In- 
titution of Civil Engineers, from the design of T. Н. Wyatt, Esq. ; аз 
vill be perceived, it is of the Italian style, and is faced with Caen 

tone, and forms an admirable specimen of street architecture. For 
he proportions of the openings of the doors and windows, Mr, Wyatt 


was compelled to be guided by those of the old brick elevation that 
was taken down. The frontage is 30 feet. 
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The building of the Institation has undergone, during the late re- 
cess, а complete metamorphosis; the theatre has been reconstructed 
and considerably enlarged, it is now 45 feet by 29 feet. The floor 
which was formerly nine feet above the ground line, is now 
reduced to that level; the seats of the president and council face 
the entrance, and those of the members are arranged in concentrie 
curves, rising gradually up to the level of the entrance. The area of 
theatre is increased full one-third, giving accommodation to nearly 
one hundred persons more than the former room. The height to the 
ceiling is twenty-two feet. The evening lighting is partly through 
the inner skylight, by means of a gas ring, and by six gas burners 
provided with the means of conveying away the products of combas- 
tion. In the day-time, a skylight over the entrance, and three windows 
at the north-east end, afford ample light. 

The ventilation lo provided for by a shaft rising from the centre of 
the ceiling to a large cow! оп (һе roof, and an ample supply of warm 
or cold air can be admitted, through apertures in the skirting, from 
Price’s warm-water apparatus, according to the temperature of the 
theatre. 

Above the theatre is a well-lighted room, for receiving the models 
and drawings, and affording accommodation for taking copies of them. 
The access to it is by a lateral staircase, from the ante-room, and also 
across the lead flat from the principal staircase. 

Тһе house department has likewise been considerably altered, and 
adapted to hold occasional conversazioni. The two rooms on the 
first floor, which form the libraries, have been thrown together, and by 
fixing a temporary staircase from the back window, a communication 
will be formed with the theatre, on the ground floor, for public occa- 
sions; the false floor for the raised seats will be removed, leaving a 
level floor the whole extent, and on the same level as the council-room 
and office, which will form, at those times, refreshment rooms, by this 
arrangement there will be а suite of rooms оп the ground floor, 114 
feet in length, and 29 feet wide. 

There have been also alterations made in the other parts of the 
premises, and every attention made to the warmiug and ventilation, to 
render the building both convenient to the members, and suitable for 
the important occasions of the conversazioni. 

The alterations have been couducted under the guidance and im- 
mediate direction of Mr. Manby, the indefatigable secretary, and the 
works executed by Mr. Grissel, the eminent builder, from the designs 
of Mr. T. H. Wyatt. 


ON WATER AS FUEL. 


This seemingly strange idea originated in an occasional remark of 
Sir Humphrey Davy—that on the Госа exhaustion of coal, men 
will have recourse to the hydrogen of water as a means of obtaining light 
and calefaction. Ав the gas used for lighting consists of hydrogen and а 
Іше carbon —it is only the latter which would have to be added, after the 
water had been decomposed into its elementary parts. M. Jobard, of 
Brussels, was the first who extracted from water a gas, of twice as great 
ап illumining power as that obtained from coal. This gentleman produces 
hydrogen gas by the decomposition of vapour, passing through vertical 
retorts filled with coke, being in a state of white heat. And at the mo- 
ment of the hydrogen being thus formed, it is mixed with a little carbonic 
acid gas, obtained by the distillation of oil, tar, or naphtha, or other coarse 
substance, hitherto useless іп Ше gas manufactory. In the Bulletin du 
Musée d'Industrie, М. Jobard’s method has been amply detailed. He 
says that at the expense of one penny worth of oil, в light may be obtained 
during twenty boars, equalling that of ten tallow candles. Even coaced- 
ing that М. Jobard’s discovery has not quite attained the object of using 
water for light, fuel, &c.,—still, it has done something towards it.—These 
ideas lead us to a calculation of Prof. Faraday, that the elements of a 
single molecule of water contain 800,000 charges of an electric battery, 
consisting of eight troughs of two inches іп height, and six iaches in 
circamfereuce. At the sinouct of these slumbering forces, the human 
mind is startled ; because if we should ever be able to elicit and make 
them available, the power of the mightiest steam engines would dwindle 
to nothing—and thus, ends would be attained by the means of things 
seemingly trifling and worthless, which cannot now be accomplished by 
апу sacritice or expense. 

J. 6—1. 
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STABILITY AND STRENGTH OF HUNGERFORD BRIDGE. 

(Reply to the Objections raised in the Civil Engineer and Architect's Journal“ of 
December, 1846, to the Analytical Investigations and Dynamical Obtervations, contained 
tn the Pamphlet entitled “ Metropolitan Bridges,“ showing the Defecta and Insufficiency 
of Hungerford Bridge, by Bir Howard Douglas.] 

“In the pamphlet entitled ‘ Metropolitan Bridges, &e., it is intimated 
that, at the tops of the piers of Hungerford Bridge, there exist horizontal 
forces, represented by а— а’, by which those piers are continually strained; 
asd which, in consequence of the concussions produced by the vibrations 
of the Bridge, may ullimately destroy them, 

Concerning these forces some explanations will presently be given; but 
as, in a well written paper which appears іп the Civil Engiaeer and Ar- 
chitect’s Journal for December, 1846, an attempt has been made to show 
that the danger which might arise from these forces is obviated by the 
friction rollers under the saddles to which the chains of the bridge are 
attached at the tops of the piers, and believing that there is ground for 
considering the effect of the saddles in diminishing the strain to be very 
small or nothing, we feel it incumbent on us, first, to say a few words on 
this subject. 

Itis much to be regretted that experiments on the friction of cylindrical 
rollers are as yet too few to allow any precise determination of its valne 
to be founded on them, yet such experiments аге not wanting; and from 
these of Coulomb principally may be obtained approximations which will 
soffice for the present purpose: it may be admitted, in fact, agreeably to 
many of the experiments made by that distinguished philosopher, that the 
friction of rollers varies inversely as their diameters, and directly as the 
pressures which they support. Now, suspending equal weights on oppo- 
site sides of a cylinder by means of a string passing over a pulley to which 
the cylinder served as an axle, and then applying оп one side additional 
weights sufficient to overcome the friction, Coulamb found the values of 
that element for wooden cylinders of different kinds and sizes ; reducing 
these, by the firat part of the rule above mentioned, to cylinders four inches 
diameter, which is the aize of the rollers under the saddles of Hungerford 
Bridge, the friction of wooden rollers is nearly one-hundredth part of the 
weight. This agrees with the experiments made by Mr. Babbage on 
wooden rvilers, if as usual we estimate the power requisite to draw a body 
horisontally on a sledge to be one-quarter of the weight of the body. But 
all these experiments having been made with cylinders compressed by 
weights which are comparatively small, the above estimate 18 far less than 
it would be under the enormons pressure to which the rollers supporting 
the weight of а suspension- bridge chain are subject, 

The experiments of Coulomb on iron axles turning between cheeks of 
copper give for the friction of metallic rollers a value bearing a much 
higher ratio to the pressures than that of wooden rollers: the diameter of 
his axles was 1°46 із. (English), aod the friction, withont grease, was опе- 
sixth of the weight; this value, increased in the ratio of 1-46 to 4, gives, 
for the friction of iron ſour- inch rollers, one-fifteenth of the weight or pres- 
өше, It would seem, therefore, that the friction of such rollera, even in 
circumstances far more favourable to the freedom of their motion than 
those of the rollers under the saddles on the piers of Hungerford Bridge, 
cannot be estimated at less than the quantity last named. Now the pres- 
sure In the vertical direction, arising from the weight of the suspending 
chains on the tops of the piers on each side of the centre of Hungerford 
Bridge, being estimated at 850 tons, it must follow that the friction and 
inertia of the rollers are together equivalent to nearly 57 tons; or strains 
at the tops of the piers, to that amount, may take place before the saddles 
will move. What has been said must be considered as independent of the 
increase of resisting power in the rollers, arising from the probable altera- 
tion of their figures and the indentation of the planes on which they rest, 
іп consequence of the great pressure to which they are subject, each of 
the twenty-five гоПегве under the saddle bearing one-twenty-fith of the 
Weight ou that saddle, or above 17 tons, The resistance arising from the 
force of cohesion may also, in time, become sensible under such pressure. 
The estimate of the friction of rollers on the pier of a suspension-bridge 
whicb, in the paper referred to, is derived from that of a railway carriage, 
is Ьу оо means admissible: as well might it be assumed that the body of a 
таймау carriage, if moving on rollers four inches diameter, would have 


© These observations are all made with reference to an accurate plan, abowtng, іп 
detail, the principle and construction, elevation, plan, and end view of the saddles on the 
tops of the plese; the girders, she coupling bolts, and anspensfon rods, the holding down 
Srders, Re. ; very accurate observations have been made, by which it sppears that 
there ега. If any, shifting of the saddles, since the bridge "ц constructed, as 
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only half the friction which it has on its wheels. A railway carriage may 
be considered as moving оп rollers whose diameters are tea or twelve times 
as great as those of the bridge rollers; and, if any comparison could be 
made between cases which are во much unlike, it should be inferred that 
the friction of the Bridge rollers, instead of being half that of a railway 
carriage, should be ten or twelve times as great. 

By ao oversight, it was stated in the pamphlet on ‘ Metropolitan Bridges 
&c.,’ that the side chains of Hungerford Bridge һауе the same droop or 
deflexion as those in the centre; whereas, the side chains, being carried 
below the level of the road, the droop is greater, while the horizontal 
length or span is nearly equal to that of half the centre chain: the infe- 
rence drawn from the difference between the parts of the chain, is, how- 
evér, correct; the value of a’ being still Jess than than that of a. This із 
manifest from the approximative formula which is given in the pamphlet ; 
since 23 is small when compared with 3y°, and the whole nomerator is 
divided by an increased valne of бх. But if the weights suspended from 
the central and side chains be taken into consideration, the value of a’ 
relatively to a will be much less than that which would result from merely 
substituting the augmented value of z in the formula above alluded to. 
For the weight of half the chains and roadway between the piers being 
estimated at 500 tons, while, between either of the piers and the abutment 
on the land side, the weight of the chains with the portion of roadway 
which they іп part suspend, and in part support, is about $50 tons: “ then, 
still, for simplicity, considering the curves as common catenaries, and 


. 2 — 22 
using the correct formula for horizontal tension, vis., a= — in which 


г, the length of the chain between the points of attachment (in this case, 
the length between the highest and lowest points of the curve,) may be 
taken to express the weight of the chain and loading between such points, 
it is evident that a’ will be leas than a, both on account of the smaller 
value of г and the greater value of г. l 

It is, therefore, very correct to say that there exists a foroe of consider- 
able intensity, expressed by a — u’, which is constantly acting towards the 
river at the top of each pier, and which may ultimately be the cause of 
its destruction. And though it should be admitted that motion may take 
place in the saddles so as to produce some compensation to the excess of 
strain towards the middle of the river, yet the effect of such motion would 
Бе far from equalising the contrary strains. In the actual state of the 
Bridge, the horizontal tension of the side chains at each abutment is about 
eleven-twenty-fifths of the like tension of the centre chains; and a move- 
ment of the saddle to the extent of eighteen inches towards the river, 
while it would diminish the horizontal tension of the centre chains by about 
one-eight part of its value, would increase that of the side chains by one- 
hundredth part only; and this із the whole extent to which the compensa- 
tion alluded to iu the Civil Enginezr and Architect’s Journal for Deceme 
ber (p. 865, col, 1.) would amount. It шау be observed, that a strain 
which should cause a movement of a saddle towards the river to the ex- 
tent of eighteen inches, must be accompanied by a descent of the lowest 
part of the centre chain as much as six feet vertically. 

The effects of the strains at the pier heads may, obviously, with propri- 
ety, be determined by the parallelogram of forces as explained in the fifth 
page of the ‘Reply’ addressed to the Editor of the Civil Engineer and 
Architect’s Journal; and of such resoluion of forces an instance uccurs іп 
the description of a Jib-Crane, which appears in that journal for Decem- 
ber, 1846, p. 367. It is not, however, to be supposed that a pier of brick 
or stone is overturned ав if it were a vertical rod, capable of turning on a 
joint at its lower extremity only ; this is an effect which can scarcely take 
place іп such structures; but continual pressures and accidental strains at 
the head of a pier have tendencies to destroy the adhesion of the mate- 
rials, and cause the pier to fall in ruins in consequence of a fracture taking 
place. at the point where the fulcrum of, the lever may be situated. The 
position of such point will depend apon the construction of the piers, and 
those of Hungerford Bridge are not solid in ail their height, bat each is 
perforated at a certain distance above the roadway by arched openings at 
right angles to one another, so that the top of the tower with the saddle is 
supported only on the four portions of the side-walls at the angles. 

This construction renders the towers far less strong than they would have 
been if solid, and makes it very probable, that, іп the event of undulations 
of the bridge producing a pressure even less than that valne of e—a’ which 
has been above found, fractures will take place in those portions of the side 


* It must te observed, that this portion of the roadway, which is equal in length to 
half the distance between the piers іп the river, ia supported at both its extremities. 
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walls; while it is not impossible that, from unequal settlements іп the bed 
of the river, combined with strains at the tops of the towers, the latter may 
be wholly overturned.“ 

From the estimate which has been made of the weight, (850 tons) on 
either of the pairs of saddles, and the horizontal pressure (57 tons) which 
may take place before the saddles will move, it may easily be computed by 
the parallelogram of forces, that in either of the two towers on one side of 
the centre of the bridge, the diagonal which represents the resultant of the 
forces would make towards the river, an angle of 3° 49’ nearly, with a verti- 
cal line passing through the centre of the saddle, and that the value of the 
resultant for one tower only, is 429 tons, The direction of this resultant, if 
produced, would fall within the base of the tower and therefore the latter 
may seem to have sufficient stability; but if, in the tower, a line be drawn 
from the top of a saddle to the foot of the opening, towards the river, at its 
middle point, that line will make an angle of 22° 45’ with the resultant just 
mentioned ; therefore, multiplying the pressure in the direction of that ге. 
sultant by the cosine of this angle we should have 395 tons for the pressure 
thrown obliquely on that side wallof the tower. Such a pressure, being but 
slightly counteracted hy the tenacity of the walls on the other sides of the 
tower, would be sufficient to cause the wall to bulge towards the river, and 
would prostrate the fabric in ruins. 

Under the enormous pressure which the saddles have to support, it may 
be presumed, that these have scarcely moved from their places since the 
construction of the bridge, haviug experienced only the slight agitations 
produced by the small number of foot passengers who Lave hitherto beeu on 
it at one time, and it may be readily admitted that, as yet, the strains on the 
pier-heads have produced no effects which appear to be detrimental to the 
stability of the bridge. But the case will be different should eveu such 
strains be long continued; and по one can, without dismay, contemplate the 
probable consequences of failure sbould such a bridge be frequently subject 
to the sudden rushes оп it of bodies of people, and the rapid movement of 
numerous tracks and other carriages, laden with baggage, proceeding from 
the main terminus of the several stations and roads leading from Kent, Sus- 
sex, and the south-western counties, which it is proposed to establish oppo- 
110 to Hungerford, and for which it is imagined this bridge may serve as а 

uct, 

Melancholy instances of tbe fatal consequences attending the failure of 
these graceful but treacherous structures, are too frequently takiug place. 
Mr. Trollope relates,t that while he was in the West of France, a suspension 
bridge over the river Dordogne gave way, at the time that a heavy тап was 
conveyiug, to the place of their destinatiou, criminals who had been con- 
дешпей to the gallies, when the unhappy persons, being unable to disengage 
themselves, were all drowned; and an account of a still more lamentable 
occurrence is given іп the Civil Engineer and Architect's Journal, for Jan. 
1847, page 31. The suspension bridge recently completed at Jingurutchy 
near Jessore, and the iron-work for which had been obtained from England, 
gave way at a time when 5 or 600 persons had assembled on it to witness а 
роојаћ, and when three boats were passing under it; the sad accident was 
caused, as in the case of the Yarmouth catastrophe, by the whole crowd 
suddenly rushing to one side of the bridge; and it is reported that 100 per- 
sons were killed or drownded. 

But a case which must be considered as one of the highest importance on 
account of the lesson which it offers with respect to the instability of sus- 
pension bridges when the great strains to which they, above all other bridges, 
are liable are not duly counteracted, is that of the Pont des Invalides, which 
‘was constructed across the Seine, between the years 1824 and 1826, and 
which immediately upon the centering being removed gave way, ю as to 
render its entire removal a measure of necessity. 

The span of the bridge was about 557 feet, and the deflexion of the chains, 
in Иһе middle, uearly 33 feet. The dimensions of these were more than 
sufficient to enable them to resist the tension to which they would be sub- 
ject; but the chains were supported on tbe tope of four Egyptian columns, 
(of which the two at each extremity of the bridge, were connected by iron 
braces,) and, descending abruptly from thence on the land side, they passed 
down a deep pit formed in masonry, to which, at the bottom, they were 
firmly attached. 


* The piers rest upon the natural gravelly bed of the river, Uke thosa of Westminster 
bridge! surrounded by sheet рШас driven, it is said, fifteen feet; an expedient which 
has not, however, prevented the subsidence and rain of the two main piers of Westmin- 
ster bridge. Though the towers of Hungerford bridge were erected in cofler-dams, there 
is no piling underneath. 


¢ A Summer in Western France, wl. 2, p. 209, 
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If mere strength, unaccompanied by equilibrium, could have ensured sta- 
bility, this bridge ought to have stood, a monument of elegance. But though 
here, as in Hungerford Bridge, there was an effort made, by permitting the 
chains to slide on the tope of the piers, to produce a compensation for an 
excess of pressure on the bridge, yet experience has shown that such com- 
pensation does not take place; and it is evident that, in consequence of the 
great friction, the horizontal pressure towards the river, is allowed to take 
effect at the tops of the supporting piers or columns; that pressure, (a 
above,) combined with the normal or vertical pressure of the chain, prodaced 
а resultant force which overturned the pieri.“ 

It is remarkable that the project for the bridge was sanctioned by the ap- 
proval of a commission constituted of engiueers, in the department des 
Ponts et Chaussées, and that its construction was supefintended by two en- 
gineers specially appointed for the purpose, as well as by the distinguished 
projector himself. It is painful also to reflect, that the failure of the bridge 
pressed so heavily on that talented individual as to cause his premature 
death. 

The writer of the article in the Civil Engineer and Architect's Journal, 
endeavours to show, that the dangers which may be apprehended from 
vibrations, undulations, sudden additions of weight, and rushes of people, are 
rather imaginary than real, and treats this question as one purely statical, 
considering the bridge as a rigid, solid, inflexible structure. But it is clear 
that in all the preceding cases, as well as those of North Yarmouth and 
Broughton, the catastrophes that occurred, arose from the dynamical effects 
of oscillations and undulations; these the writer entirely rejects, on account 
of the difficuity of investigating and determining mathematically the effects 
of the forces, which ought to be taken into account, from the mutual action 
of the flexible bodies on each other. There is no doubt that it is extremely 
difficult to investigate these dynamical effects, and to assign precise values 
forthem ; but are we therefore to reject them altogether, іп determining the 
strength which should be given over and above that which is required to 
sustain the statical pressure, and are we to make no allowance whatever for 
the additional strains which the dynamical effects produce? It might as well 
he said, that no considerations, with respect to the action of winds and 
waves of the sea, ought to be made іп erecting Piers, Light-houses, &c., bee 
cause we cannot estimate exactly their dynamical amounts.” 


The above is Sir Howard Douglas’s rejoinder to the remarks made by us 
upon his former paper in this Journal. As might be expected of two dis. 
putauts who set out, open to conviction, and determined that the discussion 
shall never digress to topics foreign to the question, there remains now but little 
difference of opinion between us. We think that he has made out a strong 
primé facie case for the necessity of determining, by actual experiment, 
whether the “ shifting saddles” be really efficient for their proposed object. 
At the same time, we still think the horizontal friction overrated: it is diffi- 
cult to suppose that the rolling friction of wooden cylinders can be less than 
that of iron cylinders, and “the experiments of Coulomb on iron axles,” iu- 
cluded (we presume) the effect of rubbing friction, and therefore are not 
strictly analogous to the case before us. 

The fact is we are contending in the dark. To makeanything like an ac- 
curate estimate of the friction of the Hungerford Bridge saddles, we must 
not content ourselves with the confessedly inadequate experiments which 
have been hitherto made, but ought to make a direct experiment upon the 
Bridge itself. When the consequences of the failure of а Metropolitan 
Bridge are considered, it will not seem unreasonable to ask that this inex- 
pensive investigation should be undertaken. Even supposing it ascertained 
that the saddles move with the greatest facility when the Bridge bas its ex- 
treme load,t the mere fact of satisfying the public mind would be ample re- 

compense for the trouble and cost incurred. Not only ought the Bridge to 
be secure, but every one ought to be satisfied that it is secure. As far as 
we know, Hungerford Bridge has never been in any way proved by heavily 
loading it. 

By analogy, from what little is known of rolling friction from former ех- 
periments, it certainly still seems to us that the sfatical effect of the friction 
of the saddles would be small. But friction, like other forces, may be of the 
nature of impact. A crowd suddenly running from the side spans to the 


* This быстро of M. Naviere’ bridge із taken from an accurate plan in my pomes- 
sion, shewing, in detail, the eonstruction and dimensions of its several parts. true 
causes of its destruction were, the inequality of the angies formed by the сһаіра, with the 

lines, at the towers, and the 1 ciency of these at the abutments; both of 
which defects exist in considerable degrees іп Hungerford bridge. 


t Ifthis were found not to be the case, mechanical contrivances might be 
gested for diminishing the horisontal strain on the plers. тең 
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centre врал of the platform would produce a sudden or impulsive horizontal 
force on the top of the piers which could never be estimated from statical 
principles. There is, moreover, the apprehension of the rollers becoming, 
from long disuse, settled and fast in their place, by indentation, the accumu- 
lation of rust, or other foreign substances, &c.: from not being called into 
action under ordinary circumstances, they might be inoperative jast at the 
time when they were wanted.“ This point ought also to be examined ex- 
perimentally. 

We have confined onr attention almost exclasively to the stability, and 
have said little of the strength, of the Bridge. The following seems a 
simple and satisfactory method of ascertaining the tension of the main 
chains at the points of suspension. If ¢ be that tension, / the load borne 
by each half of the main chain, and 0 the inclination to the vertical at the 
point of suspension, we know that 

t. cos Ө =l, or f = 1. вес 0, 

whatever may be Ше form of the chain. In other words, we шау ascer- 
tain the tension of the chain аќ its highest point, by multiplying half the 
total load by the secant of the angle at which the chain is inclined to the 
vertical at that point. The advantage of this method is, that it is inde- 
pendent of any assumption respecting the form of the catenary, and is 
strictly trae, if we suppose what, in fact, is the case, that no part of the 
load is sustained by the platform itself resting on the piers. In answer 
to an application for the value of the angle in Hungerford Bridge, we 
were promised the particulars by Mr. Brogel, bat subsequently found that 
he had been too much engaged to send them. Probably, the subject (the 
mere question of a few hundred lives) was too trivial to engage his atten- 
tica. 

There are many points in Sir Howard Douglas’s paper on which re- 
marks might be offered, but, for the sake of brevity, we refrain from 
making them; though, in one or two cases, our arguments seem to have 
been somewhat misunderstood. However, there сап be по doubt that, if 
the traffic of Hungerford Bridge should appear likely, from a change of 
circumstances, to be hereafter greatly increased, the question will engage 
the attention of those who have more power Шап oarselves to demand 
information upon it. The inquiry which Sir Howard Douglas has per- 
возайу undertaken (notwithstanding great obstacles), has, we believe, been 
most minute and laborious: such exertiops can have no possible object 
but the public security and the advancement of engineering science, and 
ought, therefore, to be appreciated in proportion to their disinterested- 
ness. 


Ф The powerful effect of the accumulation of rust and concretions is frequently ex- 
hibited in a striking degree in the second or subsidiary safety. valves of steam bollers. 
These valves are never called into use except jn unusual emergencies, and then, from 
long disuse, are often clogged and stick fast, notwithstanding the very great pressure exert- 
ed to open them. 


HISTORY OF ENGINEERING. 


By Sır J, RENNIE, PRESIDENT OF THE INSTITUTION ор Civil ENGINEERS. 
(Continued from page 55.) 
Dratnace. 


In works of draining extensive districts of low marsh or fen lands, the 
Romans, with their usual energy and ability, effected much, aud the Po- 
dike, Caer-dike, and the embankment of the Thames, amongst other works, 
are good examples. After they left the country, it relapsed into its former 
state of barbarism, and so remained for ages, until the art of drainage may 
be said to have been lost. Upon its revival the Dutch; from necessity, had 
become extremely skilful, and were celebrated throughout Europe at a re- 
mote period, almost before engineering commenced in Great Britain. On 
accouut of the proximity to England, and their experience in these kind of 
works, when it became a question of draining the extensive districts of low 
marshy land on the east coast of England bordering upon the Humber, the 
Witham, the Ancholme, the Welland, the Nene, and the Ouse, it was na- 
tara! that recourse should be had to those who, from their skill and expe- 
rience, had already acquired such reputation as the Dutch; accordingly 
we find, in the reign of Charles the First (zoem it was determined to drain 
the great level of tho fens, afterwards called the Bedford Level, from tbe 
name of the Earls of Pedrori) Cornellus Vermuyden came over from Hol- 
land, and after draining the level of Hatfield Chase, adjoining the Trent, 
and airing considerable celebrity and influence, was knighted by the 
king. Не planned great works in 1640, at the Bedford Level, for Francis 
Earl of Bedford, but the execution of Vermuyden's plans were prevented 
by the Civil War, and were afterwards carried into effect by William, tbe 
successor to Francis, Earl of Bedford, after muoh discussion and contro- 
versy, and were successful in draining the level to a certain extent. The 


THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 75 


plan in 1651 consisted in ag а sluice across Ше River Ouse, at Пеле 
ver, about 15 miles from the sea at Lynn, where the Ouse enters the Great 
Wash, во as to exclude the tidal waters, leaving the chanuel of the River 
Ouse, above that sluice, for discharging the fresh waters only; these it 
was proposed to conduct from all parts of the land by small lateral drains 
or canals, carried to the river in as direct courses as practicable, having 
sluices at their junction with the river, to prevent the floods from entering 
them aod covering the adjacent lands. He also cut a new channel, about 
20 miles long, called the Bedford, or Hundred Foot River, for a part of 
the River Ouse, from the point where Denver Sluice was erected, to the 
old channel of the Ouse, at Earith, where another stanch or sluice was 
placed for preventing the tide from going beyond that point. 

Vermuyden considered that by adopting this plan, and having only the 
fresh waters to contend with, he would get rid of that most powerful enemy 
to drainage, the tide; and then, having ouly to deal with the fresh water, 
he anticipated no difficulty in accomplishing the complete drainage of the 
land. For a time the plan auswered tolerably well, and effected consider- 
able improvement іп the drainage; but he overlooked the important facts 
that the tidal waters formed the most important agent in keeping open the 
channels of the rivers, in preserving a good outfall for the drainage waters 
to the sea; that by excluding the tidal waters, the channel of the rivers 
would suffer, in proportion to the quantity of water which was thus ab- 
stracted from them, and that thus in time they would become incapable of 
effectually discharging the drainage waters ; that the outfalls of the rivers 
would also suffes in the sama proportion, and then the marsh-land districts, 
dependiag upon them for their drainage, would revert to their former in- 
efficient state, and so it happened with the Bedford Level. The mouth of 
the channel of the River Ouse, which is the chief outfall for the drainage 
of the district where the Bedford Level is situated, being deprived of its 
accustomed and natural scouring power of tidal water, became so obstructed 
by shoals that the land waters could not pass off to the sea. In proportion 
as the drainage became defective in process of time, as it necessarily did 
under the system adopted, windmills were erected to work scoop-wheels, 
with a lift of 4 or 5 feet, for raising the water out of the lateral canals into 
the river. Іп 1713, Denver Sluice was undermined and blown up by the 
floods, and the tide recovered, to a certain extent, its ancient receptacles, 
and if proper measures had then been adopted, both the drainage and the 
navigation would have been restored to an efficient state; but the sluice 
was rebuilt after a few years on the old system, and the drainage and navi- 
gatiou became deteriorated as before. During the past century the drain- 
age of the Bedford Level, as well as other districts, has been submitted to, 
and has occupied in succession the attention of the ablest engineers of the 
day; among whom may be mentioned the names of Perry, Elstobb, 
Grundy, Golborne, Armstrong, Кіпдегіу, Smeaton, Jessop, Chapman, 
Page, Robert and William Mylne, Huddart, Rennie, Telford, Walker, G. 
and J. Rennie, Cubitt, Rendel, and others, 

Amongst the most remarkable operations of this nature, may be men- 
tioned the works upon the river Ouse, for the purpose of improving the 
drainage and navigation, which had become seriously affected by the ac- 
cumulation of sands at its mouth, and the abstraction of the tidal waters 
above-mentioned. The principal defect existed immediately above the 
town of Lynn, where the river took an extraordinary bend almost at right 
angles to its general course, for a length of 53 miles, forming almost а 
semicircle, the diameter of which was only 23 miles; independently, more- 
over, of this circuitous conrse by which so much fall or inclination of the 
current was lost, the channel was so irregular and disproportionate in 
width, and so much encumbered with shifting sands, that the tidal and 
fresh waters were unable to force their way through them; tbus the drain- 
age waters were penned up above, and being unable to get off, formed a 
tranqnil pool, which during floods frequently broke the banks and innndated 
the surrounding country, the channel, moreover, being deprived of its na · 
tural scour, silted up in the same proportion. In order to obviate this 
great and growing evil, the ablest engineers of the day were consulted, and 
they unanimously concurred in the opinion, that tbe only sure means of 
providing a remedy was to cut off the bend іп the Ouse, by making the 
shortest channel between its two extremities, This plan was first proposed 
by Bridgeman, in the year 1724, und was subsequently recommended by 
the various engineers of the day who succeeded him. In the year 1792, 
an Act was passed, after great opposition, empowering a certain body of 
Commissioners to carry into effect this cut, which was culled the Eau Brink 
Cut, the expenses of which, estimated at about 80,000/., were to be dee 
frayed by а tax of 4d. per acre on the middle and south levels of the Bed- 
ford Level, comprising about 300,000 acres of land drained by the Ouse, 
This great work was to have been carried into effect by Robert Mylne and 
Sir Thomas Hyde Page; but they disagreed as to the proper form and 
dimensions of the cut, and referred the matter to Captain Huddart, who 
decided between them; so much money, however, had been spent in litiga- 
tion, that the tax which was levied to pay for its execation was exhausted, 
In 1817, another Act of Parliament was obtained, empowering certain 
Commissioners to raise additional and increased funds from the lands 
which it was supposed would be benefitted by it, and the executioa of the 
work with its branches was intrusied to the late Mr. Rennie, as the prin- 
cipal engineer. The Ean Brink Cut, which was executed according to 
the award of Huddart, and the works connected with it, were finished and 
opened on the 19th of July, 1821, and very beneficial effects, as had been 
anticipated, immediately followed; the extraordinary wet winter of 1822 
which succeeded, proved its success beyond doubt, for soon after the cut 
was opened the low water line in the Ouse, immediately above it, fell бте 
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feet, which necessarily produced a corresponding increase in the fall or in- 
elination in the current, and thus gave It increased velocity and power to 
scour away and remove the obstacles lu the bed of the river, and to dis- 
charge a greeter quantity of water lu the same time, as well as a longer 

riod for discharging it, to the great benefit of the country drained by it. 

е tidal waters, moreover, being freed from the shifilng sanda and circuit- 
ous course of the old channel, and being confined ia one mass іп the new 
direct channel, acted with greater effect; finding their way upwards, and 
becoming united with the fresh waters in enlarging and deepening the 
channel above, they kept it open to its proper dimensions, and thus both 
the drainage and the navigation derived benefit from thls great work. The 
improvement was carried still further, in adding ove-third to the dimen- 
sions of the cut, particolarly atthe apper end; by this means an additional 
fall of about 2 feet 6 inches was obtained, making a total increase of about 
7 feet 6 inches in the fall of the current at the upperend. The effect of 
these improvements has been to increase greatly the produce and value of 
upwards of 300,000 acres of land drained by the Ouse, which otherwise 
could not have been cultivated. The measare, like almost all other great 
improvements, encountered great opposition at the time. and in order to 
tranquilise the fears of some and satisfy the prejudices of others, various 
minor interior works were provided, such as s aod weirs, for penning 
up the water, most of which, but for existing prejudices, it would have 
been better to have dispensed with, and to have removed Denver sluice, 
raising the banks on the various rivers above, so as to have restored them 
to their natural state, and thus by admitting a greater quantity of tidal 
water, to have scoured ont their channels, and thereby have enabled them 
to carry off the drainage waters more effectually. 

A similar operation was executed by Telford and Rennie, on the river 
Nene, іп 1829, at the Nene outfall, which commences about five miles be- 
low Wisbeach, and terminates at Skate’s Corner, a length of nearly 5 miles, 
where it joins the great estuary of the Wash. The beneficial effects of this 
work have been very extraordinary; the low-water mark has been lowered 
10 feet 6 inches, and a district of above 100,000 acres has been completely 
drained and bronght into cultivation, which formerly for the greater part 
of the year was little better than a stagnant marsh; the navigation has 
been so much improved, that the tide rises 14 feet at Wisbeach, and vessels 
of 200 tons are now enabled to come up to that town, where previonsly the 
river was only navigable for small sloops; and at Sutton Bridge, 8 miles 
lower down, тезегі of above 600 tons can arrive where formerly there was 
only water for vessels of 200 tons. 

The river Nene having been thus improved, so as to enable it to carry 
off the tidal and fresh waters, an extensive plan for tbe interior drainage 
was designed and carried into effect by Telford, іп 1830. It consisted of 
one main drain of proper dimensions, with two subsidiary drains of smaller 
capacity, extending above 20 miles, as far as Thorney, to bring down and 
discharge all the water from the low ſen · land districts into the upper end 
of the new outfall, by means of а capacious new sluice with self-acting 
gates, which continues to discharge the water from the drains into the Nene, 
во long as the level of the water іп the drain is higher than that of the 
river; but whenever the water in the river is higher, the sluice-gates close 
aod prevent the river water from entering. This plan of Telford’s resem- 
bled one previously proposed by Rennie for the same object, bot which 
was upon a more extensive scale, and was accompanied by the important 
addition of catch-water drains. 

In 1806, Reunle proposed and carried into effect a complete system of 
drainage, for an extensive district of fen-land, called the East, West, and 
Wildmore Fens, bordering upon the river Witham, into which they drained, 
about 10 miles above Boston. Rennie at once perceived the defects of the 
Witham as а means of drainage aod navigation, and decided that until the 
river was improved by shortening its course and increasing the capacity of 
its channel, the complete drainage could not be effected. This plan he 
Proposed, but the opposition was so strenuous that he was obliged to aban- 
don it, and to carry his main drains into the river below the town of Bos- 
ton: he divided the drains into two classes; one set he technically termed 
catch-water drains, which runnlug along the base of the hills surrounding 
the low lands, intercepted all the high land waters, which, descending with 
great velocity, would soon have overwhelmed the low lands, in addition to 
the water falling upon them according to the extent of their surfaces, 
These high land waters were conducted by the catch-water drains into a 
main drain, which discharged the waters, by а eelf-acting sluice, into the 
Witham immediately below Boston; the low land waters thus freed from 
the high land waters, were conducted by separate drains into another main 
drain at Hobhole, about 3 miles lower down the Witham, where there was 
more fall. By this means both classes of waters were discharged withont 
interfering with each other; means were aleo secured of discharging all 
the water by the lower drain at Hobhole, in case it should be found neces- 
sary, which ultimately happened, and it was made of edditional capacity 
for that object, The district was thus completely drained, and from a 
stagnant mursh was converted into corn- fields. 

The Witham being left to itself, became silted up in 1827, as һай been 
foreseen by Rennie, and the neap tides scarcely flowed above 3 to 4 feet at 
Boston. The channel was then improved as recommended by him, and the 
river is now in such a state that vessels drawing 12 and 14 feet arrive at 
Boston, aud the whole couutry drained by the Witham has been propor- 
tionably benefited. 

He proposed а similar plan for the improvement of the Great Bedford 
Level in 1811, the cost of which he estimated at 1,188,189%,; bat unfortu- 
nately for that district it has never yet been carried into effect, although it 
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would have amply repaid the outlay. The origin of the above system, it 
is believed, is due to Rennie, although it is said by some that the Romans 
employed catch-water draius. and the Caer-dike is quoted as an example: 
lt is, however, by no means clear whether it was not merely а navigable 
canal to connect the Nene and the Witham ; at all events, the system, if 
ever it existed, had long been abandoned, and the revival, at least in mo- 
dern times, is due to him. Не also proposed the drainage of the Hatfield 
Chase and Ancholme districts, and Romney Marsh,* Holdernesse, and 
other districts apon similar principles, where drainage had been tried and 
had ouly partially succeeded. 

After mature consideration and experience, it appears that the safest end 
most certain principles of drainage and navigation are:—The improvement 
of the channels and outfalls of the rivers, as far ав may be practicable, for 
the free admission and discharge of the tidal and fresh waters; with in- 
terior drains, well laid out, of proper proportion and capacity for tbe low 
land, and catch-water drains for the high land waters; and according to 
circumstances, the drainage and navigation may be combined or kept sepa- 
rate. . қ 

Steam Drainage.—Where natural drainage could not be effected, ог was 
only imperfectly applied, recourse was had to windmills and scoop wheels, 
as still used in Holland; these were always adopted until 1820, when 
Watt's steam engine was successfully applied by Rennie to work a large 
scoop-wheel, for draining Bottisham Fen, near Ely. Subsequently this 
valuable system has been applied and extended by Glynn, Field, and 
others, to the great improvement of fen-lands, by draining the water lower 
beneath the surface than conid be done by windmills, which are now 
almost generally superseded by steam engines; the latter can be used 
when required, whereas the windmills can ouly be employed when there is 
wind ; and it frequently happens that calms prevail during rainy weather, 
at the very time when the mills are most wanted. 

Whilst carrying ont the improvements of the ontfalls and mouths of 
rivers, it often occurs that large tracts of sand and mad may be converted into 
fine arable land, fit for agricultural purposes, by accelerating the natural 
accumulation of warp, or alluvial matter, held in mechanical suspension by 
the water, aod whicb, from the absence of proper measures, is otherwise 
carried away without producing any benefit. The works for this object 
and for improving the drainage and navigation, if properly conducted, coo- 
sist generally in regulating and confining the channels of the rivers, through 
the sands below high-water mark, to one channel, for both the food and 
ebb waters, aod accelerating gradually the accumolation of alluvial de- 
posit, by jetties aod other light works adjacent to them ; io proportion as 
the deposit accumulates, the works are raised until vegetation 1 
which generally takes place about the level of high water of пеар tides, an 
then the land is embanked from the sea. The system of warping or artifi- 
cially soiling bad land where the levels will permit, bas been practised for 
тару years along the Trent, Ouse, and Humber, with considerable 8006686. 
The operation consists in admitting, through sloices and canals made for 
the purpose, the water charged with alluvial matter in suspension, to the 
lands to be warped, which are surrounded with embankments, and after 
having deposited the allnvial matter the waters are conducted away again 
to the river ; this process is repeated at intervals until the lands bave been 
sufficiently warped, and tbus lauds whicb, in some cases, are situated 
several miles from the rivers, and were comparatively worth little, have 
become extremely valuable. If these operations be judiciously conducted, 
the outfalls of the rivers, and tbe harbours and drainage and navigation 
depending on them, may be greatly improved, and the land gaised during 
the operation will, in many cases, amply repay the cost of draining it. la 
Holland, and other countries, there is а great beld open: much depends 
upon the situation and other local circumstances; considerable judgment 
and skill is required in selecting the districts, and in properly applying the 
system, but its consequences are so important that it is well worthy of the 
attention of engineers. A scheme of this kind upon an extensive ecale is 
abont being carried into effect at the month of the Ouse and Nene, where 
above $0,000 acres of land will be gained, and great improvement will be 
effected in the drainage and navigation of the extensive districts drained 
by the Ouse ana Nene. The same principle is applicable, in some cases, 
for converting shoals into effective breakwaters. 


MACHINERY anD MANUFACTURES, 


The improvement and extension of machinery and mannfactures by new 
inventions and applications have been immense since the time of Smeaton, 
Previous to that period wood was almost exclusively used in the constrac- 
tion of machinery. Desaguliers, Leupold, Gravesande, and other writers, 
have given descriptions of the best specimens of mills and machinery in use 
a century ago, but they were very defective, both in proportion and соп- 
struction, when compared with modern machinery for similar purposea, 
The introduction of cast iron by Smeaton, іп 1754, was а great step in ad- 
vance. He began by employing cast iron for the axis of one of his earliest 
windmills, in 1754; then iu 1769, for the shaft of a water-wheel, and the 
main-wheel attached to it, for boring cannon at Carron ; cast iron atter- 


е The difficulties here are peculiar, Іп consequence of the coast being surrounded with 

a broad belt of loose shingle, which renders it necessary: to carry the drainage water 
h the sea banks by close tunnels, with valves at their onter extremities, so as to be 
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wards was geverally adopted for axes, but as some of them, which were 
improperly made, gave way, the application of cast irea in other machinery 
wasin some measure retarded, aati) Watt applied his steam-engine to 
drive mills, The Albion Mills, constructed by Rennie, in 1784, and worked 
by Wett’s steam-engine, may be considered as the first complete example of 
the employment of iron in every part of machinery, except forthe teeth of some 
of the wheels, which were made of hard wood, for working into the iron 
testh of other wheels; that example also showing the true form of teeth, 
with а foe pitch, and adequate depth and breadth and adjestment' with 
wach other, so as to work well together with the least friction, and the use 
of bevel gear, which is the perfection of modern millwork. 

The great improvement effected іп the design, p and coustrac- 
tion of millwork, together with the steam-engine, enabled machinery to be 
Griven with greater velocity, Increased action, and diminished friction, and 
thus greater effect was produced with the same amount of power. 

We are indebted to our honorary member, Professor Willis, for his able 
investigation of the teeth of wheels, and to Whewell, Mosely, Jamieson. G. 
Rennie (for his new edition of Buchanan), and others, for their valuable 
treatises on mechanical and engineering subjects. 

The Invention of the Spinning-Jenny, by Hargreaves, in 1767, and of the 
means of drawing out the fibres of cotton between successive pairs of re- 
volving rollers in the water-twist spinning, by Arkwright, іп 1769, follow- 
ed by bis system of machinery for carding and preparing fibres of cotton for 
spinsing, іп 1775, occasioned a complete revolution in the arts of manufac- 
turing, and led to the establishment of the factory aystem, with its self- 
acting machinery. A somewhat similar system bad, however, been intro- 
doced іп the Siik Mills at Derby, nearly half а century before; but inas- 
much as silk naturally consists of a series of fine threads, it is only neces- 
sary to twist or retwist them, in order to combine them together, which is 
а very simple operation, compared with forming the short detached fibres 
of cotton into a thread, without the aid of the hand to guide them; and to 
accomplish this by machinery was extremely dificult; it was, however, 
тет ingeniously overcome by Hargreaves and Arkwright in different ways, 
both of which were combined together by Crompton іп the male in 1771, 
Arkwright’s water-spioning was subsequently simplified into what is tech- 
nically termed throstle-spinning, and together with his preparing machinery 
of 1778, was adopted for spinning worsted by Toplis, and for flax by Mar- 
shal). The carding machinery was also adopted, with suitable modifica- 
tions, for preparing short wool, Hargreaves’ spinning: jenny being nsed for 
spinning it iato yarn for woollen cloth, The male along while was 
only employed (ог cotton, but was adapted by Kelly in 1790, to be partly 
worked by power іп aid of maaual labour, and was soon after improved 
se аз to spin extremely fine threads. 

All these valuable ioveotions, together with a multiplicity of other in- 
genius contrivances connected with the factory system, were completed 
and brought into extensive use ia the short period of 20 years. Machinery 
for printing calico was introduced by Peel, and perfected by others. Watt, 
in 1787, introduced chemical bleaching, which was afterwards carried to 

at perfection by Tennant. Cartwright, in 1787, invented cloth-weaving 

power, althongh it was not brought into use until twenty years after, 
and, іп 1790, be invented machinery for combing and preparing long wool, 
in preparation for being spun into worsted. Machinery for dressing woollen 
cloth by teazles was perfected, and Harmer inveuted machinery for shear- 
ing itin 1787. This bas since been carried to greater perfection by Lewis. 
Bramah, іп 1796, introduced the hydranlic press, which furnished the 
шеапв of pressing cloth, books, papers, and other articles with a degree of 
force which could be accomplished by no other means, and its general 
adoption has been of great service. Self-acting machines for making but- 
ton-shanks were invented by Heston. Boulton's large manufactory at 
Sobo contained many inventions besides those of Watt. He invented ma- 
chinery for coining money by steam power in 1790, and erected a complete 
establishment at Soho, where, fora long time, he executed contracts for 
сотів к money for the British, and various foreign governments, His plan 
for stamping the pieces consisted in exhausting alr, by pumps worked by 
a steam-engine, from vesseis properly adapted for the purpose, and con- 
nected by valves with air cylinders, having pistons workiog the balance- 
beams of the coining-presses. By opening a valve, air is exhausted from 
within the cylinder, and the atmospheric pressure acting upon the piston, 
turns down the screw of the press which stamps the coin; by re-admitting 
air, the piston rises and with it the screw, thas producing ар alternate ris- 
jog and falling motion во as to strike from 50 to 60 pleces per minute; as 
the screw rises and falls, it works a feeding apparatus for supplyiug blank 
pieces, ready prepared for stamping, and as fast as one piece is stamped it 
is pushed off the die, and is replaced by another. The apparatus for cut- 
ting owt the blank pieces is of a similar description; the whole is self-act- 
ing, and is a most beautiful end ingenious contrivance. These improve- 
ments were jutroduced into the Royal Mint, at Tower Hill, which was 
constructed in 1810, ander the direction of Messrs. Boulton and Watt, who 
furnished the steam-engines and the coining machinery. The rolling ma- 
chinery by Rennie, and the equalizing machinery of Barton, constructed by 
Maudsiay, complete this magnificent establishment, At St. Petersburg, 
Copevhagen, Calcutta, and Bombay, Messrs. Boulton and Watt erected 
similar establishments, with rolling-mills by Rennie, at the two latter 
places. 

The whole of the above ingenious and valuable inventions, except power- 

weaving, had been fully carried out and brought into successful practice 
before the end of the last century. The brilliant results which were obtained 
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from these inventions excited, іп an intense degree, the skill and ingenuity 
of a host of able mechanicians іп the various departments above mentioned. 
The moat minute operations were reduced to system by the nse of ma. 
chines, and the bigh profits derived from manafacturing by machinery, 
while the prices of the articles continued the same as those formerly 
duced by manual labour, occasioned a readiness before unknown to 
all new machines, as well as to extend and improve them. 


Water-W Hens, 


The general introduction of self-acting machines induced the construction 
of more extensive mills of all kinds, and rendered necessary the nee of more 
powerful and better regulated prime movers. Water-wheels were employed 
as the moving power at the early establishments of Cromford, Belper, 
Matlock, Bakewell, Lanark, Cattran, Deanstone, &c.; and when the go- 
vernor was afterwards applied to water-wheels by Stratt, at Belper, the 
motion and power were regulated with a degree of uniformity almost equal 
to that of the steam-engine, and water was rendered as perfect a moving 
power as its natnre admitted of. Rennie, it is believed, first applied the 
descending shattle, by which the flow of water is regulated over its upper 
edge, so as to obtain the full benefit of the fall, instead of passing voder 
the shuttle as formerly, whereby some of the · fall is lost. He improved the 
construction of the wheel, increased the width and diminished the depth of 
the buckets, at the same time augmenting the velocity of the periphery 
from 3 feet to 5 feet per second. these means nearly 75 per cent. of 
the power was realised. Struit's improvements in water wheels, executed 
by Hewes, consist in making them with slender iron arms and oblique tie- 
rods, with segments of teeth on the circumference of the wheel, turning 
pinions witb nearly the same velocity as cranks of steam-engines, and ren- 
deriog them almost equally applicable. In this department Donkin and 
Fairbairn have also taken а conspicnous part. 

The Turbine, or a modification of the horizontal water-wheel, by Four- 
neyron, bas latterly been introduced into this country from France, with, it 
is sald, considerable success. The governor had been applied to wind- 
mills by Hooper, іп 1789, and soon after Watt adapted it to bls rotative 
steam engine, which was thereby rendered applicable for turning milla, 
and its superiority to water, and every other power then known, became 
manifest. The uniformity and certainty of the movement, its capability of 
extension to any amount, its applicability to any situation, rendered its 
adoption almost universal, and extended the sphere of manufacturing ope- 
rations from the weaver’s cottage and the banks of the lonely stream, to 
large populous towns, such as Manchester, Leeds, Macclesfield, and other 
places, wherever circumstances, iudependent of water, were favourable for 
their adoption. 

The concentration of manufacturing operations, caused a number of small 
machines to be substituted for those formerly impelled by band in work- 
men’s cottages, and brought together in large buildings adapted for that 
purpose, and worked by one great moving power, and во combined with 
each other and the building, ав to render а spinning - will, with its water- 
wheel, or steam engine, and all its accessories, опе vast and complicated 
machine. A new school for mechanics was thus formed, in which far 
greater power than had ever before been applied to machinery, was to be 
distributed amongst a number of delicate machines of the greatest variety 
of form and complexity, with some parts minute like clock-work, requiring 
every gradation of force to drive them, aod corresponding strengih in some 
for resisting the largest and others the smaliest impulse. А sew and ex- 
tended feld of inquiry and observation was thereby produced, which 
brought forward artists of every description to contribute their aid, as to 
ove common stock of knowledge, for the advancement of the new system of 
manufacturing, as well for the invention of new machines and processes, as 
for the multiplication and improvement of those previously invented. The 
ingenious and valuable labours of the great mechaniciand of the last cen- 
tary have been most ably continned hy their successors, many of whom are, 
or have been, our contemporaries, and who with a greatly extended sphere 
of application, have advauoed in the career of improvement with an almost 
unparalleled rapidity. 

Many new machines have been invented, and most of those in daily use 
have been rendered self-acting or automatical, во us to require no further 
aid from man, than the mere act of presenting the materials to them to be 
manofactured, directing their progress through the machine, aud disposing 
of them afterwards. The power log, іптешей by Cartwright, iu 1784, 
was afterwards improved by Austin, Miller, Horrocks, M‘Adam, Lane, 
Bowman, and others, and its employment greatly extended. 

Rope Machinery.—Machlnery for making ropes and cordage was in- 
vented by Cartwright, Grimsbaw, Chapman, and others, and subsequently 
carried to great perfection by Huddart, us exhibited in the establishment 
of Turner, Huddart, aud Co., at Limehouse. This ingenious and valuable 
invention consisted in regulating and adapting the lengths of the different 
yarns, or threads composing the rope, so that each might bear an equal 
strain, which could not be done on the old system. To effect this, a series 
of bobbins, with the proper leugths of yarns wound upon them, were 
placed in a frame of a crescent form, and the yarns from these bobbins 
were conducted through holes in a vertical guiding plate, having those 
holes arranged in concentric circles; from theuce the yarns passed through 
a vessel of liquid tar or pitch, and then through a single bole of the re- 
quired gauge, on to a large reel mounted io ап oblong frame, to which a 
rotatory motion about а horizontal axis, was communicated for twisting all 
the yarns together into a strand, and also a circular motion of the ree! at 
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right angles to that of the frame, for winding the strand upon the reel, as 
fast as they were wound off the bobbins; a guide was attached which 
regulated the winding. The whole was worked by one of Watt’s steam 
engines, By this beautifully- contrived piece of mechanism, the whole of 
the yarns were twisted into a strand of the required dimensions. The 
pitch and tar employed was used either cold or warm, and derived the 
appellation of warm or cold register cordage accordingly. The cables 
were formed by a larger machine, combining three of the above-described 
frames together, each having one of the strands to form the cable wound 
upon its reel; but the axes of the three frames, instead of being horizontal, 
as in the first case, were vertical, and all mounted in one large frame, 
which received a rotatory motion, about a vertical axis of its own, and 
carrying round the minor frames combined within it in order to twist the 
three strands together. The several strands were unwound from the reels, 
in the шірог frames, as fast as the three were twisted together into the 
intended cable, which was drawn upwards between pairs of grooved 
rollers, disposed above the centre of the main frame, and the cable was 
conducted away by the same machinery and coiled ap for use. Nothing 
could be more striking than the spectacle of one of these magnificent ma- 
chines, resembllug а great orrery іп motion, pursuing its silent yet resist- 
less course, producing the means of securing at anchor the gigantic vessel 
of war against the raging tempests of the ocean. This magnificent ma- 
chinery, after returning a handsome re ward to its ingenious inventor, and 
the enterprising capitalists who erected it, was bought by Government, 
and erected at the Royal Arsenal, Deptford. Chapmuu's rope machinery, 
and Curr’s for making flat ropes, chiefly used for mines, as well as a new 
machine, lately introduced at Portsmouth from France, said to be the in- 
vention of Hubert, are worthy of notice. 


Dyer's machines for making cards, for cotton and wool, and others for 
cutting nails; Wilkinsou's, for making weavers’ reeds; the self- acting 
mules of Eaton, Roberts, Smith, and others; those for weaving bobbin- 
net lace, by Heathcoat, Morley, and others; Holdsworth’s, Dyer’s, and 
other improved machines for preparing cotton rovings; Marshall’s, P. 
Fairbalrn's, and other machines for бах, are all ingenious and important 
inventions of self-acting machinery, well calculated to improve, expedite, 
and economise the manufacture of the various articles for which they were 
intended. Amongst the same class may be mentioned the curions inven- 
tions and improvements of Didot, Donkin, Fourdrinier, Dickinson, Cromp- 
ton, Towgood, Ibotson, Koenig, Nicholson, Tilloch, Congreve, Stanhope, 
Cowper, Applegath, Spottiswood, and others, for making and drying 
paper, and printing by steam ; Oldham’s various contrivances for printing 

ank notes at the banks of England and Ireland; Lowry’s, Mandslay’s, 
Perkins’s, and other machines for engraving on metal plates; Holling- 
drake’s method of casting copper under pressure, for engraving ; Branel’s 
block machinery, executed by Maudslay, at Portsmouth, by which every 
operation is performed, from the sawing of the rough piece of wood until 
the perfect completion of the block for naval purposes; bis saw-mills at 
Chatham and Woolwich; Bramah’s planing machine at Woolwich; Wil- 
kinson's machine for boring large cylinders, are splendid specimens of 
machinery; пейһег must we omit Watt’s simple operation of making 
small leaden shot, by pouring melted lead through holes in a cuilender at 
the top of a lofty tower, when they assume a spherical form іп cooling, as 
they fall through the air, and finally into cold water below. Leaden bul- 
lets are compressed into a spherical form with great solidity by self-acting 
machines by Napier. The manufacture of crown and plate glass has 
been improved, and promises great extension; in this latter branch, Green, 
Pellatt, Chance, апі others, are making great progress. The universal 
and widely extended application of machinery to every manufacturiug 
operation rendered a corresponding activity and means of supplying the 
increased demand for it absolutely necessary; and additional means of 
making machinés have been invented. Self- acting turning lathes, with 
slide rests, planing machines for metals, also for screwing bolts and nuts, 
were introduced by Fox; mortising macbines, similar to those of Brunel, 
were adapted by Sharp and Roberts for metals, and shaping machines by 
Penn; these have been improved by Whitworth, Nasmyth, and others, by 
whom also new ones have been invented. The former has introduced an 
ingenious adaptation of machinery for sweeping roads and streets, and 
which, from ils efficiency, is coming into general use; and to the latter we 
are indebted for the steam hammer and steam pile-driving machine, which 
serve materially to economise and facilitate these operations, Rennie, as 
far back as 1801, bad applied steam for driving the piles of the coffer-dam 
for the London Docks ; it has since been applied at Sunderland for а simi- 
lar parpose, and һе proposed it for working the cranes there as well as at 
the West India Docks; but it was not adopted. Otis’ American machines 
for excuvation have been tried, but are not as yet much employed. The 
invention and application of these various new and ingenious contrivances, 
furnished the means of executing machinery with a degree of economy 
and accuracy which without them could never bave been attempted. 

With the advancement of machinery, the art of ſonnding іп iron, which 
eommenced at Carron, soon became an indispensable part of machine 
making. In this department Boulton and Watt took the lead, in conse- 
quence of the demands for their steam engine, and made great improve- 
ments in it, which were afterwards followed by Maudslay, and by 
others. The working in metals towards the commencement of this century 
thus became so much facilitated, that it was generally adopted, instead of 
wood, for the framing and moving parts of machinery; and castings in 
iron, of excellent quality, could be obtained in any number exactly like 
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each other, so as to be fitted together with great facility. In the progress 
of modern improvements, wrought or forged iron came into more eral 
use, and was snbstituted for cast iron in many cases, such as for railways, 
suspension bridges, tie beams, and roofs for buildings; various parts of 
steam engines, mill-work, and machines of different kinds, and in some 
instances steel has been adopted. As the improvement in machinery for 
manufacturing advanced, so did the arrangement, convenience, economy, 
and construction of the buildings in which it was contained; fire-proof 
arching for floors, with cast iron beams, wrought iron ties, cast iron oo- 
lamas, and wrought and cast iron framing for roofs, window frames, and 
every other part where the introduction of metal was practicable; in these 
improvements, Strutt, Rennie, and others, took а leading part. Apparatus 
for warming buildings by heated air was adopted by Strutt and Sylvester 5 
and by steam, which had been employed by Smeaton, for dryiog gunpow- 
der, was generally introduced by Snodgrass in 1798, and improved by 
Houldsworth and Creighton. This system has been more recently suç- 
ceeded by that of beating the air by contact with pipes or vessels, in 
which a circulation is kept up, as practised by Price, Manby, Perkins, 
Haden, and others, These and many other improvements have been ine 
troduced, and combined in the most scientific manner in the great cottons 
mills of Messrs. Phillips and Lee, M‘Connell and Kennedy, Houldsworth, 
Birley, and numerous others, at Manchester; Messrs, Horrocks’ at Preg- 
ton, Strutt's at Belper, the flax-mills of Marshall, and the woollen-mills of 
Messrs, Gott, at Leeds, and of Wilkins near Bath, the silk-mills of Grote 
at Yarmouth, the lace-manufactories of Heathcoat at Tiverton, Boden and 
Morley at Derby, and Fisher at Nottingham, Cartwright and Warners 
steam power stocking-weaving manufactory at Loughborougb, and many 
other magnificent establishments all over the kingdom, The workshops of 
Fox, Nasmyth, Sharpe, Roberts, Whitworth, and others, for making tools 3 
the steam engine and machine manufactories of Bonlton and Watt, Fawe 
сей, Bury, the Butterly Company, Stephenson, Hawthorn, Donkin, Hall, 
Fairbairn, Hick, Napier, Miller and Ravenbill, Maudslay and Field, 
Penn, Rennie, Seaward, &c., are a few of the vast establishments which 
abound, and which fill us with astonishment at the immense productive 
powers of this country; we are at a loss which to admire most, the genius 
and skill which has designed them, the energy. and talent which directa 
them, or the capital which has brought them into operation. For accounts 
of many of the numerous branches of the immense manofactoring indus- 
try of Great Britain, we are indebted to Farey’s articles іп the Cyclopadia 
of Rees, tbe Encyclopædia of Brewster, and the Supplement to the En- 
cyclopsedia Britannica, also to those of Babbage and Barlow іп the En- 
cyclopedia Metropolitana, and likewise to Dr. Ure. 

The improvement and extension of manufactures required a constant, 
active, and steady communication between the several districts where they 
were carried on, and soon produced a . improvement in the 
roads, railways, canals, rivers, and ports, The cost of every article was 
reduced to the greatest nicety, and ecouomy was carried to the minuteat 
degree ; being so intimately connected together, the extension of the one 
kept pace with the other. The same may be said of the arts of mining 
and metallurgy, by which coals (ог fuel and metals for manufactures are 
furnished to the different establishments. 


WATERWORKS, 


In the supply of that important necessary of life—water, which was so 
much studied by the ancients, but eo greatly neglected in the middle ages, 
great progress has been made in modern times. Spring water was for- 
merly conveyed to public reservoirs in the City of London, by leaden pipes 
from various springs in the vicinity: viz., from Tyburn in 1236, from 
Highbury іп 1438, from Hackney іп 1585, from Hampstead іп 1543, and 
from Hoxton іп 1546. For these useful works, the citizens were indebted 
to the шопібсепсе of several lord mayors and other individuals, bat those 
of Hampstead and Highgate are the only ones now remaining. Tbe open 
watercourse or conduit from Dartmoor, 24 miles loug, fur supplying Piy- 
mouth with water, commenced by Sir Francis Drake, in the reign of 
Elizabeth, and the New River, for the supply of London, $9 miles long, 
28 feet wide, and 4 feet deep, faliing 3 inches in a mile, by Sir Hugh Mid- 
dleton, іп 1613, are considerable works of the kind, and were planned 
and executed at the cost of those distinguished individuals. Middleton 
was, in fact, rained by it, and adopted the profession of an engineer and 
surveyor to obtain a Ilvelihood. 

London Bridge Waterworks were commeuced by Morice, in 1582, with 
water-wheels turned by the flood and ebb current of the Thames, passing 
through the purposely-contracted arches of Old London Bridge, ап 
working pumps for the supply of water to the metropolis ; it was the earli- 
est example of public water service by pumps and mechanical power, 
which enabled water to be distributed iu pipes to dwelling-houses. Pre- 
viously, water had only been supplied to public cisterns, from whence it 
was conveyed, at great expense and inconvenience, in buckets and watere 
carts. In addition to the London Bridge and New River, several minor 
establishments of the same kind were afterwards erected оп the banks of 
the Thames, to supply separate districts in their immediate vicinity, Some 
were worked by water-wheels on the sewers which discharged themselves 
into the Thames; others, by borses; and one by a wind-mill. That at 
Broken Wharf іп 1594, at Shadwell aud York Buildings, worked by 
horses, and at Chelsea by water-wheels, may be mentioned. Early іп last 
century, when the old cisterns had nearly disappeared, and water was 
supplied to the dwellings, a great improvement took place, by the applica» 
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tion of the steam en whioh had then begun to develope its extraor- 
dinary powers) to ork Buildings Waterworks by Savery, in 1710, 
and afterwards by Newcomen in 1750. Newcomen’s engines were sub- 
sequently applied at Chelsea, Shadwell, Stratford, London Bridge, and the 
New River Waterworks. As soon as Watt had brought his improvements 
into operation for pumping water, his engines were applied at each of the 
above waterworks by degreea, in addition to the old engines, thus a com- 
between them could easily be made; and soon showed the supe- 
riority of Watt’s engine in every respect. They were thus applied at 
Sbad well and Chelsea Waterworks in 1778, at London Bridge and Lam- 
beth soon after, and at the York Buildings іп 1804. The usual mode for 
the old engines was to pump the water into a cistern, at the top of a high 
tower, and from thence it descended through pipes, to the districts and 
baildings where it was required; the engine was thus always kept to its 
fall load, whether necessary or not, and a waste of power ensued. Air- 
vessels were afterwards added to the pumps at Chelsea, and subsequently 
became general; the air іп the vessels being compressed, acted by ехрап- 
sion and contraction on the water, 60 as to force it with regularity through 
the pipes, without going up to the cistern, Smeaton, who had constructed 
water-wheels for pumping at Stratford іп 1768, and at London Bridge іп 
1767, where towers were employed, afterwards became the principal pro- 
prietor of the Deptford Waterworks, and in 1778 constructed a water- 
wheel for pumping water from the Ravensbourne without a tower. The 
machine is stili in existence, although steam engines have been subse- 
quently applied. About 1810, Boulton and Watt’s improved pumping- 
engines, constructed wholly of metal, and erected in handsome substantial 
buildings of brick and stone, with large air-vessels for pumping direct into 
the pipes, became generally adopted at al! the London waterworks; cast 
iron pipes were sabstitated for the old ones of wood. The new engines 
being more powerful, and the cast iron pipes stronger, enabled water to be 
distributed to cisterns on the tops of dwelling-houses, hence denominated 
the high service. Stone plpes were tried at the Grand Jonction Water- 
works, but failed, aed iron pipes were substitnted. Filtering reservoirs 
tpos а large scale were constructed at Chelsea by Simpson іп 1880, and 
subsequently at other places, with complete success, and are now uolver- 
ally employed. The water is now generally taken from the Thames 
above the town, where it is least adulterated. The old waterworks lower 
dows the river, viz., York Buildings, London Bridge, the Borough, and 
Shadwell, have been abandoned, and new places chosen at Hammersmith 
and Brentford, higher up the river, and at Old Ford upon the river Lea; 
the river water is received into capacious settling, or filtering reservoirs, 
and distribated by steam engines to the respective districts. Latterly, 
werfal condensing steam engines, very similar to Watt's, but worked by 
pressure steam with great expansive action, on the system introduced 
by Woolf, in Cornwall, for deep mines, were introduced by Wickstead, in 
1840, at the East London Waterworks,* and have since been adopted by 
other Companies with advantage in saving fuel. The double cylinder 
high-pressure condensing engine, with great expansive action, оп the sys- 
tem of Hornblower, have also been introduced by Woolf, Hall, and Ren- 
nie, aad applied to work mills with success. Waterworks, similar to those 
іп the metropolis, have been erected at Ediobnrgh, Giasgow, Dublin, 
Manchester, Liverpool, and ali the principal towns іп the kingdom. At 
Glasgow, one of the last engineering efforts of Watt was to suggest the 
idea of laying a pipe under the Clyde, to bring water to the city from the 
posite side of the river; this was to have been effected by making the 
sips with flexible ball and socket joints, uniting the whole together in one 
piece, and closing it at each end, floating it to its position, and sinking Ң,2 
Rennie effected a similar operation at York Buildings іп 1810. The іп. 
creased means for the supply of water, and the economy and punctuality 
with which it is distributed, has occasioned a greater consumption, and 
induced a degree of cleanliness throughont all classes, which bas teuded 
to augment the comfort and health of the community. Still the system is 
capable of improvement: larger reservoirs and more copious supplies are 
весезвагу. 


Artesian Wells, which appear to have been known to the ancients, and 
have been common in France and Italy, were introduced into this country 
about the year 1790, it із said, by Vulliamy, near London. The system 
consists in holes or wells through the superiocumbent strata, im- 
pervious to water, until they reach the porous strata where water abounds, 
the preesore then acting according to the level from whence the water is 
derived, forces it upwards through the holes, frequently to some height 
above the surface ; these have since been multiplied ali over the kingdom 
daring the present century, and latterly in Trafalgar-square,* for supp ying 
the frst public fountains which have been erected іп the metropolis. These 
fountains, though upon a small scale, аге a beginning; and it may be 
hoped that this example will be generally followed for the ornament of 
this great city; which, although perhaps the best supplied with water in 
the world, has not been adorned with fountains, which are во general, and 
are constracted upon such a grand scale at Paris,“ Rome, and almost all 
the other great cities іп Europe, adding so much to their magnificence and 
salubrity. In carrying out the improvements above mentioned for the 
sapply of water, the names of Smeaton, Watt, Mynle, Rennie, жоғын, 
Simpeou, Bateman, Anderson, Clark, Wiokstead, Walker, Martin, and 
others, must pot be forgotten; and we aball по doubt witness efforts upon 
a stili greater scale іп future. Projects for bringing a large supply from 


3 Soe T, Æ and A. Journal, Vol. 3,:1840, p. 68, з Vol. 2, 1839, p. 41, 2&4 vol. 8, 


THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 79 


the Thames, above Windsor, by Rennie; also from the Colne and Wandle, 
and Darenth, and elsewhere, by Telford, Rennie, and others, have long 
been in agitation, and sooner or later may be effected with advantage to 
the metropolis. 


SEWAGE. 

Connected with the supply of water for domestic purposes, we must not 
omit the imporiant subject of sewage, or surface drainage, upon the due 
operation of which tbe heslth of the community so much depends, Sew. 
ers appear to have attracted notice at an early period, and during the reign 
of Henry VIII. commissioners were appointed with extensive powers to 
levy rates for, and to see them properly carried into effect; bot until under 
ground or covered sewers were adopted, all the surface water from the 
adjacent hills and country, as weil as the refuse from the buildings, was 
discharged into open ditches and street gutters, which, passing through 
the centre of the town, accumulated, and occasionally remaining stagnant 
for a considerable period, produced a degree of effluvia and malaria ex- 
tremely prejudicial to the health of the inhabitants. This was remedied 
to a certain extent, by covering over the open drains; but the bottom of 
these were not low enough, and the want of surface drains continued. Ву 
degrees, covered sewers, of enlarged capacity, entirely of brickwork, were 
introduced ; the importance of the subject then became duly appreciated 
and studied ; sewers were laid out upon a general and enlarged system ; 
main, subsidiary, and surface dreins, and cesspools of а proper form, con · 
struction, and capacity, adapted to each other, and to the several districts 
they were to drain, were designed, and, in many cases, carried into effect. 
The subject is still under conaiderstion, and improvements are being daily 
effected, although much still remains to be done in the form, capacity, 
inclinatlon, distribution, and arrangement of sewers, not only in the me- 
tropolis,® but in almost all the priocipal towns of the kingdom, before the 
system can be said to be complete. The removal of Old London Bridge, 
by which a fall of about 5 feet at low water has been gained, bas been of 
immense advantage in improving the drainage of the metropolis; and it 
only remaios for this great improvement to be carried ont further, by ге- 
moving the shoals and regulating the high and low water channel of the 
river, by dredging and other means, but to be cautious in contracting the 
width. It is greatly to be desired that this important work should be 
speedily carried into effect, upon a general scientific system, which, if 
properly досе, would confer the greatest benefits upon the extensive and 
populous districts, draining into and bordering upon the Thames, as well 
as the navigation of this noble river, upon the proper maintenance of which 
the immense commerce, health, and prosperity of this great metropolis, 
and its adjoining populous vicinity, depends. In the improvements of 
sewerage, Cubitt, Barry, Donaldson, Gwilt, Hardwick, Nash, Smirke, 
Soane, Walker, Rennie, Roe, and others, have been conspicuous. 


Gas, 


It is difficult to point out with accuracy the date of the invention and 
introduction of that invalaable substitote for daylight, or artificial lighting, 
carboretted bydrogen gas. It is generally believed, however, that it may 
be attributed to Wiliiam Murdoch, soon after he succeeded to the manage- 
ment of Boulton and Watt’s steam engine works at Soho, althongh the 
inflammable properties of that gas had been long known. Murdoch’s first 
apparatus was erected at Soho, and he successfully illuminated that es- 
tablishment with it in 1802, in celebration of the Peace of Amiens; he 
afterwards constructed similar apparatus on а large scale at Leeds, for 
lighting Messrs, Gotts’ wooilen manufactory, and for Messrs. Philips and 
Lee, at Manchester, and published an account of it in the “ Philosophical 
Transactions” for 1808, Clegg, who was brought up at Soho, also pub- 
lished an account of it in the ‘Transactions of the Society of Arts” in 
the same year. It was subsequently, by degrees, introduced into several 
large manufactories in Lancashire; Winsor afterwards exhibited it in 
Pall Mall, where it excited a good deal of attention; but the generai ap- 
plication of gas for lighting towns was for some time retarded, in conse- 
quence of the failore of several attempts by inexperienced persons, which 
prejudiced the public against it, eo that it was not until the year 1618, 
that apparatus of efficient and proper construction was made, and erected 
in London by Clegg, Farey, and Manby, upon the same principle as ori- 
ginally introduced by Murdoch. The employment of gas for lighting 
towns and buildings has now become almost universal here as well as on 
the Continent. It is manufactured by distillation from coal in cast iron ог 
clay retorts, and collected in immense gasometers, some of them 100 feet 
diameter, 44 feet deep, and capable of containing 390,000 cubic feet; 
thence it is distributed through cast aod wrought iron pipes, under pro · 
perly regulated pressure, many miles from the place where it is made; 
and self-acting meters, invented by Clegg, are applied at each building 
and district, in order to ascertain the amount consumed. It Is parified by 
lime, sulphuric acid, &c., and its brilliancy is augmented by naphtha. In 
the various contrivances and details of the apparatus, and in the processes 
for manufacturing it, as well as in the economy of management, many 
improvements һауе been made by Clegg, Lowe, Manby, Philips, Croll, 
Crosly, Hedley, Edge, and others. When we compare the present mode 
of lighting towns and publio buildings with „ With the old system of 
oil lighting thirty years ago (even allowing that to have been a vast im- 
provement upon the custom of our ancestors), we are astonished at the 
amelioration, and can scarcely comprehend how we could have gone ou so 
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long withoat it. Thus we бой that the general adoption of every great 
improvement creates a refinement and fastidiousness of taste which stima- 
lates others, so that we can no longer tolerate those imperfections which in 
a less advanced state of civilisation were parsed over unnoticed. The 
introduction of ой gas by Jobn Taylor, and by Taylor and Martineau ; 
Gordon’s system of condensing into close vessels for rendering it portable ; 
and resiu gas by Daniell, must not be forgotten, on account of the superior 
light produced from those substances, although it has been superseded by 
the more economical coal gas, and when naphthalised on Lowe's plan, its 
light appears so pure as scarcely to be suscepticle of improvement. Gas 
for lighting оп an extensive scale was introduced into France by Manby іп 
1820, and has since become general on the Continent. The use of gas- 
light in private dwelling-houses is gradually extending, and as the objec- 
tions of smoke, bad smell, and risk of explosion, are fast disappearing 
before the exertions of the modern improvers, it will become more general; 
the ingenious contrivance of Faraday, conveying away by pipes all the 
products of combustion, is worthy of notice.! Clark and M‘Neil’s, and 
other burners, which insure more perfect combustion, are decided improve- 
ments. 

The employment of gas for Lighthouses promises important results; for 
there, almost any reasonable degree of cost and trouble in perfecting the 
light, so that it may be rendered more distinctly visible at greater distances 
at sea, will be amply repaid; in this class may be mentioned with praise 
the oxy-hydrogen light of Drummond, and the Bade light by Garuey. 
Latterly, the catoptric and dioptric system of Fresnel, which consists in 
an ingenious and scientific construction of the lenses, and an adaptation of 
the compound argand burners to suit them, has been introduced into several 
of our light-bouses with advantage, but further experience is necessary to 
decide which is the best,—the system of Fresnel above mentioned, or the 
old argand system with the parabolio polished silver reflectors; both plans 
have been well executed by Wilkins and by Deville. i 

In the construction of Lighthouses since Smeaton, Messrs. Stevenson's 
and Walker have doue much, and recently Gordon's cast-iron Light- 
houses? appear, for certain sitaations, to merit atientlon. 


Roans. 


Tn proportion as the wealth and commerce of the country increased in 
the latter half of the last century, во it became absolutely necessary to 
improve the communication by roads aod wheel-carriages, between all the 
different towns and districts of the empire, for supplying them with pro- 
visions, fuel, and the necessaries and luxuries of life, with greater facility 
and economy, as well as for expediting commercial and general iatercaurse, 
in fact, the one followed as the nec consequence of the ather, and 
the public seeiug and feeling the beneficial effects of what had been ef- 
fected, and canviuced of the practicability and advantage of praceeding 
further in the cause of improvement, would not rest satisfied aatil those 
improvements were made; accordingly, the improvements of roads attract- 
ted general attention. Originally, roads were mere footpaths, or horse 
tracks, across the country, іп the most convenient and shortest direction 
between the desired places, but wholly anadapted for wheeled carriages ; 
by degrees they became practicable for the rude carriages of the times, and 
were maintaioed in a very defective state by local taxes on the сопцһев or 
parishes in which they were situated; nevertheless, nothing in the way of 
effectual improvement was attempted, until turupike trusts were estab- 
lished by law, for raising or levying tolis or taxes from persons travelling 
upon the roads. Several Acts of Parliament for these trusts were passed 
previous to 1765, but in the early part of the reign of George III. many 
more were passed, notwithstanding violent opposition was made to the 
tolls. They subsequently became general, and penalties were recoverable 
at common law, against the trustees, for not keeping the roads in proper 
repair; а long period, however, elapsed before any good system of road. 
making was established. The old old crooked horse tracks were geuerally 
followed, with a few deviations to render them easy; the deep ruts were 
filled with any materials which could be obtained nearest at hand, and 
were thrown upon them іп irregular masses, and roughly spread to make 
them passable: the best of these roads would in our time be declared in- 
tolerable. Road-making as a profession was unknown, and scarcely 
dreamt of, and the parties employed to make and keep the roads in repair 
were ignorant and incompetent to do their duties; but inasmuch as tra- 
yelling was uncommon, and the funds at the command of the trustees were 
scanty, we cannot be much surprised at it, as they could not command 
higher talent, Engineers, except in cases of great difficulty, such as 
making a bridge over a deep and rapid river, cutting through a hill, or 
embanking across a valley, where more than ordinary skill was required, 
considered road-making beneath their consideration, and it was even 
thought singular, that Smeaton should have condescended to make a road 
across the valiey of the Trent, between Markham and Newark, in 1768. 
ТЬе great activity and prosperity, however, which resulted from the mo- 
dern manufacturing system, convinced people of the value of time, and 
that easier and more rapid means of communication than the old roads 
permitted were required ; hence, the acclivities were partially reduced by 
cutting down the hills and raising the intervening valleys; improved 
bridges were built with easier ascents, and in some cases cuts were made 
to shorten the distance ; still, however, the general line of the old road 
‘was preserved. The roads were certainly improved by these means, bat 
still there was по general system; they were parcelled ont into small dis- 
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tricts under separate trustees, without any common concert ог harmony іп 
working together, and bat little effectaal progress was made. The im- 
portance of forming good roads was but imperfectly understood, the legis- 
lation connected with it was equally short-sighted, and many of the im- 
provements іп cutting down hills and levelling valleys were frequently 
repeated, from want of proper skill and foresight at first. The rebellions 
in Scotland, in 1715 and 1715, induced the government of that day to turn 
their attention to the aubject, and several roads were constructed by mili- 
tary engineers for military parposes. 

Telford, previous to his being employed to construct the Caledonian 
Canal, had turned his attention to road-making, and was appointed by the 
government to lay out new lines of road, both for the purpose of employing 
the then poor and thinly scattered population of the Highlands, as well as 
to improve the districts by more general intercourse with the rest of the 
kingdom; he evinced a skill and knowledge which had not hitherto been 
bestowed on this important subject, bat which was afterwards developed 
upon a greater scale in Ireland, and lastly In England, in his great works, 
the Holyhead, Liverpool, and Great North Roads, formed in consequence 
of the increased communication with Ireland after the Union, and which 
were excellent models for raads throughout the kingdam. Telford set out 
the roads according to the wants of the district thraugh which they were 
made, as well as with a view ta more distant communication, and the 
acclivities were so laid out, that horses could work with the greatest effect 
for drawing carriages at rapid rates. The road was formed by a substra- 
tam of large stones, with sufficient interstices between them for drainage ; 
the materials laid on this foundation were hard and angular, hroken into 
small pieces, decreasing in size towards the top, until they formed a fine 
hard surface, whereon the carriage-whoels could ruu with as little resist- 
ance as possible. The transverse section of the road had no greater соп- 
vexity or rise, than was sufficient to cause the water to run steadily into 
the side-dreinage channels; by this means, the carriages not being inclined 
laterally, the weight was more equally divided оп the wheels, whereby 
they moved more easily aod with the least wear and tear of the roads. 
The surface of the road was always kept even aud clean, by the addition 
of praper fresh materials where necessary, aod distributed equally in thin 
layers immediately after rain, in order that the new materiala might bind 
and incorporate properly with the old. Telford’s system was afterwards 
extended by his assistant, Macneill, and is fully described by our late ho- 
porary member, Sir Henry Parnell, afterwards Lord Congleton, who, by 
his perseverance and support af Telford, mainly contributed to its exten- 
sion and success. About the year 1816, M‘Adam introduced his system, 
and brought it into general ове іп the vicinity of Bristol. It resembled in 
some respects that of Telford, but differing from it by making по founda - 
tion in the first iustance ; it consisted in simply laying а stratum of fints, 
or other hard materials, 10 or 11 inches thick, broken equally into small 
pieces about two inches diameter, and spread equally over the intended 
road; this soon became so consolidated together by carriages passing over 
it, that they could travel with great facility and expedition. The section 
and the mode of applying fregh materials and keeping it clean, resembled 
that of Telford. M‘Adam, professing to be a road-maker only, devoted 
his whole time and attention to the propagation of his system, which was 
greatly superior to the old, and became very generally adopted. Its iatro- 
daction and extension was іп a great degree dye to our honorary member, 
the Earl of Lonsdale, who is ever alive to improvement; and to his lord- 
ship’s exertions we are indebted for the present system of metropolitan 
roada, which has proved of great advantage to the public, 


Carriages.—The great improvement in roads, which was accompanied 
by a corresponding improvement in the carriages aod breed of borses, 
produced an extent of travelling commensurate with the increased faoili- 
ties afforded. Coaches were first introduced into England in 1580, about 
the time of Elizabeth. Pablic, ог hackney-coaches, were only estab- 
lished in London iu 1625; and stage or public travelling coaches, not until 
a much later period : in fact, there were few roads ороп which they could 
pass; and for fear of being robbed by highwaymen, or of being overturned 
or stuck fast іп the mire, and other accidents of the road, they seldom or 
ever travelled during the night. In 1666 (the year of the Fire af London), 
a coach was established, which travelled between London and Oxford in 
two days; and another, called the Flying Coach, afterwards started to 
perform the journey in thirteen successive houra, or at the rate of 4 miles 
an hoar, but only ran during the summer months, The journey between 
London and Edinburgh by atage coach, which was begun іп 1712, took 
thirteen days to perform the journey: іп fact, so great was the difficulty 
and danger of travelling, that, before setting out on a long journey, people 
made their wills, as if they never expected to reach their homes again. 
After the roads had become sufficiently improved, mail-coaches, upoa an 
improved construction, to carry passengers and lettera, were first intro- 
duced by Palmer іп 1784, and the journey between London and Edinburgh 
was reduced to three days and nights by this conveyance. At the firat 
appearance of this extrordinary novelty, the inhabitants of the rural dis- 
tricts crowded the roadside to see the royal vehicle, witb its gaily appa- 
relled horses and scarlet liveried coachmen and guards, galloping by at the 
accelerated speed of 7 or 8 miles an hour; but, when it was increased to 
10 and 11 miles as hour, by further improvements іп the roads, carriages, 
and axles, by Vidler, Collinge, and others, ameliorating the breed of 
horses, and shortening the stages, and the distance between London and 
Edinburgh was performed іп 49 bours, it was considered that this could 
not be exceeded—and во far it was true; for animal strength and eadar- 
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ance had reached its utmost limits, and, if any improvement was to be 
obtained, it was requisite to obtain it from a different source. In the race 
of improvement, the stage coaches were not behind the mails; and we 
have only to mention the Brighton, Oxford, Cambridge, Southampton, 
Shrewsbury, and other coaches, to prove that the system was carried to 
the highest degree of perfection of which it was capable.“ Іп 1821 tbere 
‘were 24,581 miles of turnpike roads in England and Scotland, and 8,000 
miles in Ireland; and since that time they have much increased. 

Paving.— When the turnpike-road system was introduced, the pavement 
of the metropolis was improved by the substitution of square blocks of 
granite, іп place of the rounded boulders, or large irregular pebbles, which 
had been previously used. Blocks of granite of various dimensions, have, by 
way of experiment, been laid on concrete, with the jointa grouted with lime 
and sand, in order to insure the greatest stability amongst the blocks. 
M‘Adam’s system was introduced in some streets where the traffic was light, 
but it did not equal the granite paving. Wood blocks in different forms, 
hexagonal prisms, or cubes, or rhomboids, with the grain placed vertically, 
or nearly so, have been introduced for paving, tbe blocks being either con- 
nected hy wooden pegs, or merely laid upon a bed of concrete. This system 
was borrowed from Russia, and patents have been taken out by Stead, in 
1839, and many others, for different forms of the blocks; it has the advan- 
tage of diminished ncise and friction, but its great defect is that of heing 
dangerously slippery in particular states of damp weather, and it appears in 
consequence likely to be abandoned. Asphalte, a natural brittle, bituminous 
substance, found in volcanic districts, was introduced from France for foot 
pavements, іп 1936; it is brought to a semi-liquid state by heat, then mixed 
with sand and gravel, and spread over a bed of concrete, and when cold, 
forms a compact and durable pavement. Fiats, or flat gritstone paving- 
blocks have been used in larger blocks, and hetter laid, ғо that paving has 
been improved ; the great difficulty, however, in keeping it in order in Lon- 
don and great towns, is occasioned by its being constantly broken up, to lay 
and repair the numerous gas and water-pipes; and it is desirable that sepa- 
rate tunnels or subways should be employed for receiving them, as was sug- 
gested by Williams and others, a few years since. 


2 The transport of goods was equally defective as to speed, and was comparatively as 
costly as that of passengers ; at times, goods were from four to five weeka, aud om 
Жаз than thirty-six hours in going from Liverpool to Manchester, at a cost of forty shil- 


М 


lings рег ton; whereas at present they are conveyed іп three or four hours, for three 
shillings per ton 


(To be continued.) 


PROCEEDINGS OF SCIENTIFIC SOCIETIES. 


— 


SOCIETY OF ARTS, LONDON. 


February 3.—W. F. Соок =, Esg., V. P., in the Chair. 


Mr. Dienr Wrarr read ап Essay “ On the Art of Mosaic, Ancient and 
Modern. — The author commenced by stating that the most cursory glance 
at the subject must convince that this art, taking the form of either pave- 
ment or maral decoration, has been connected with most of the noblest efforts 
of architectural genias at all ages; and as it is the wish of many at the present 
time to effect the revival of this art, he would endeavour tọ convey as clear 
an idea as possible of the nature, history, and condition of this graceful 
handmaid to the science of decoration.—Tbe first positive notice of the ex- 
istence of such an art occurs in the 6th verse of the first Chapter of the Book 
of Esther, wherein an account of the riches and luxury of the Palace of 
Abasuerus is mentioned, and that passage clearly establishes the fact that 
the Persians were acquainted with the art, and it is supposed communicated 
% to the Greeks, from whom the Romans obtained their first specimens. 
Ciampini divides the art into four principal varieties, called tesselatum, sec- 
tile, figtinom, and vermiculatum. The firat, the opus tesselatum, probably 
the most ancient; this kind of mosaic consisted of small cubes of marble, 
seldom averaging more than % of an inch square; the best specimens of this 
description of tessela occur at Pompeli,in the Vatican. The second division 
of the art, the opus sectile, was also applied to pavements, and it is in this 
description of mosaic that the simple yet maguificent pavement of the Pan- 
theon at Rome is executed. This variety of mosaic was formed of thin 
Шеге of different colonred marbles, cut into slabs of a given form. The opus 
figlinum was more generally employed іп mural decoration, and according 
to Pliny, was first used in the decoratiou of the baths of Agrippa, behind the 
Pantheon; it consisted of figures, fruits, ornaments, &c., by means of small 
eubes of vitreous composition, composed of allumine and some metallic oxide 
to coloar it. No specimen of this description of mosaic has ever been dis- 
covered in England. The fourth description of mosaic, or opus vermicolum, 
is subdivided by Ciampini into three varieties. The opus major generally 
employed in large pavements or ceilings, to represent the figures of gods, cen- 
taurs, &c. The opus medium was а much fuer kind of work, and was gene- 
rally applicable to walls. The third division, opus minor or opus vermiculs- 
tim, was the finest and most elaborate of all the ancient Roman mosaics, and 
consisted of the most delicate patterns, formed entirely by mosaic pieces of 


marble and fictile work, many of the stripes being only the 20th of an inch 
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across. The most beautiful specimen that has been presented to us is the 
one usually known by the name of Pliny's doves (a copy of which in mosaics 
was exhibited). There is one kind of mosaic which the autaor has observed 
in Pompeii, and which be considers may not be inaptly termed the opus un- 
certain of mosaics, composed of all sorts and kinds of marbles put together in 
singular shapes, and when united isto a mass with cement and laid on the 
floor prepared to receive it, it is reduced to a polished face by friction. In 
completing the sketch of this art under the Romans, the author stated that 
the preparstion ordinarily made by them for the reception of the mosaics, 
consisted in their first placing a layer of large stones or flinta, but with very 
little cement, on the ground; upon this was placed а course of concrete com- 
posed of smaller stones and lime beaten and rammed with great care; upon 
this a third layer of cement was placed, the vessare or mosaic were then 
placed, and over the whole was poured liquid cement, to perfectly fill 
up the interstices between the eubes. During the reigns of the twelve Cæsars 
this art rose to an unexampled popularity; during the reign of Hadrian, 
(a.D. 138) to that of Caraculla, the arts appears to have lost in quality; after 
the year 220 it became obscured by the clonds which swept the Roman еше 
pire. 

From the time of Constantine three varieties arose, which obtained univere 
sally in Italy from the 4th to the 14th century, and during nearly 1000 years 
changed but little either in principle or design. The Emperor Alexander 
Severus (A. p. 222 to 235) brought with him from Alexandria great quanti- 
ties of: porphiry and sepentine, which he caused to be worked into small 
squares and triangles, and varionsly combined, thereby laying the foundation 
of this art which formed the pavement of all the rich Italian churches. We 
have an interesting specimen in Westminster Abbey referred to the year 
1260, 

The author, after tracing the history to its decline, and giving some 
account of the encaustic tiles, proceeded to state the circumstances which 
had of late years led to its partial revival; he also gave a detailed description 
of the processes of manufacture employed by Mesars. Singer and Pether, 
and Messrs, Minton and Co., and’concluded by urging on architects and the 
public generally the applicability of the manufacture to the purposes of de- 
coration. 

The meeting adjourned after passing a unanimous vote of thanks to Mr. 
Wyatt for his communication.— The rooms were filled with beautiful speci- 
mens of ancient and modern works of art in mosaic. There were some fine 
Florentine mosaics contributed by Mr. Brown; modern glasa mosaics of ex- 
quisite workmanship executed by Mr. Pether and Мг. Singer; encaustic tiles 
by Мг. Blashfield ; mosaic tesseræ by Messrs. Minton; and a large collection 
of elaborate coloured drawings contributed by Mr. Blashfield, Мг. Wyatt, 
and Mr. Owen Jones. 


ROYAL SCOTTISH SOCIETY OF ARTS. 


Jan. 25.—DAvin мни M.D., F. R. S. E., President, in the 
hair. 


The following communications were made :— 
“ Description of Pottery made by the Ojibbeway Indians, with an account 
a Chemical Analysis of fragments of it.” By Jonn Macapam, Esq. 


The Pottery exhibited before the Society, and referred to in Mr. Maca- 
dam’s paper, was obtained from the neighbourhood of Peterborough, Cana- 
da West. It is of a brownish black colour, the outer surface being reddish 
It is exceedingly hard aad difficult to fracture. The vessel is ornamented 
around the edgea with a design evidently copied from nature, and some- 
what resembling a pinnate leaf, besides which the surface is almost totally 
covered with a acratched-like net-work ; indeed, the design as a whole re- 
sembles much that which exists оп the pottery occasionally found in the 
Druidical tumuli of our own country. There аге small crystal-like parti- 
cles distributed throughout its mass, which vary in size from one-fiftieth to 
one - twentieth of an incb in diameter, These particles are pure silica, and 
were probably obtained by pulverising quartz or some other natural variety 
of silicic acid. The pottery also contains organic matter to a considerable 
extent, which is of vegetable origin, and was added, no doubt, to this with 
the same iutention as straw was added to the Babylonian and Egyptian 
varieties of sun-burnt pottery, viz., for the purpose of increasing the adhe- 
siveness of the particles. A portion of the pottery submitted to chemical 
analysis gave the following results:— | і 


Waler .. .. . 1% 
Organic matter .. . 592 
Süfeic acid oe .. .. 6490 
gesqul- onide of iron .. 14:80 
Alumina . ee . 9% 
Шарын .. .. .. га 
а oe .. Е 
Potash and Soda . traces, 


The amount of oxide of iron stated is rather high, as the iron present, 
though calculated as the sesqui-oxide, does not exist as such in the pottery, 
but is there, almost totally, as the protoxide, except in those parts of the 
pottery which possesses a red colour. 

From the results of the investigation made on this interesting piece of manu- 
facture, some conclusions were drawn to the following effect :—Firat, that 
the pottery had probably not been made by the use of any one material 
found native, but was manufactured from a mixture of polverised silica, 
ferruginous clay, and organic matter; secondly, that the heat employed for 
baking the pottery, when made, was one of no high temperature, as, hadit 
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been se, the protozide of iron would have been thereby converted into the 
sesqui-ozide; and, moreover, all the organic matter would have been de- 
etroyed. The red appearance on the outside of the vessel indicated its 
baving been baked at a common wood or other fire, the infuence of which 
being in contact only with the outer serface, had canfined its chemical ac- 
tien to that part. 

Description and Drawing of а Stwice made by Мг, James Млсрокл1р. 
The sluices commonty іп use are raised from the bottom, thereby causing 
a resh ef water, which injures the puddle of the pond, or aquedact, and 
are raised aod shut with а: сану. Those of a better construction are er- 
pensive, and can cooly be made by skilful persons. This sbeice can be 
mede by any carpenter, never disterbs the puddle, and тау be made of 
апу sine and strength by increasing its proportion. The coarsest uodress- 
ed timber may be used, execpt the edges of the реке and their ends, 
where they Ж inte the frame. A strong frame of wood is built into the 
sides of the water way, tapering from the bottem, where it is narrowest, to 
the (ор. Piaaks ате let in, оре above avsther, to the required height ; and 
К it he wished to increase or diminish the height of water in the pond, it 
is only necessary to put in, or to remove a plank at the top; the water thus 
always escaping from the top ef the slaice іа pinos of from the Бобоев. 


Fed. 8.—-бжовов Tarr, Esq., V.P., in the Chair. 


The following communications were made 

Description of Four Portable Apparates for Inhating the Vapour of Sul- 
puric Ether з with some remarks on its effects, so far as they have been 
observed in this early stage of Из application, аз аһ anodyne to relieve the 
pain of surgical operations. 


. 
— 


ROYAL INSTITUTE OF BRITISH ARCHITECTS. 
Feb. 8.— BxIIAUr, Esq., in the Chair. 

A paper ов “ the Interior forms of Buiidiage with reference te the Lawe 
qf Sound,” by Mr. Scorr RusseLL, was read.—Mr. Russell, in commencing 
his remarks, in excuse for interfering with what might be considered 
net his province, that although extreme division ef labour might, and did, 


ning parti departments 
ae He thonght mneh good resulted from the ' 
ifferent sciences mixing together terchanging opinions. It wat 
diffeult to excel in more than one, still there were 5 of those 


R 


All architects admitted that ory was 
more difficult, Mathematicians, when applied to, gave widely different forms 
as the best. Even an ear. t was no better made by the most profound 
mathematician than by the merest rule of thumb; and if it were so difficult 
to arrange ап instrument by which sound might, with every advantage, be 
conveyed to one individual, how much more so must it be to arrange a room 
зо that every one in it might hear what was said. The problem was to en- 
able 1 or 1,000 to hear equally weil. The waves ef sound were generally 
thought to be like the waves of water: he had been led to investigate the 
latter, and, іп so doing, had arrived at some conclusions not generally enter- 
tained. He propesed to divide the subject into five parts. The first prin- 
ciple to be mentioned was this, that sound travels in straight lines: light 
aad sound are the same in this respect. Sound does net easily go round a 
corner; and this should be remembered in srranging buildings. The tion 
wee bow to make the greatest number bear and nee well. In the theatre of 
the Royal heetitution in Albemarie-street this had been euccesefully worked 
out: he thought that from every seat in it the lecturer could be most dis- 
tinctly seen and beard. This was arranged by Count Rumford and Sir Hum- 

геу Davy. The human voice, the leeturer remarked, could be heard 500 
feet with ease ; and he believed thet а building might be arranged to seat 
20,000 persons where all would hear: the fact thet Wesley, preaching In a 
natural amphitheatre of hills, was heard by that number of persons, justified 
hie opinion. He had noticed that a reader in the choir of Canterbury ca- 
thedral conid be heard 200 feet off distinctly, and afterwards making the 
experiment himself with a friend, had found that he could he heard that 
distance when һе spoke in a clear whisper. 

Mr. Russell then proceeded to explain a curve which he had discovered, 
and recommended for the sectional srrangement of the seats, and the mode 
of obtaining it, but which we find it diffienlt to convey without diagrams. 
It was first necessary to fix the position of the speaker, and to decide how 
much of the voice and sight of the speaker each auditor should have; һе 
thought an area 18 inches high and 3 feet broad sufficient. Drawing then a 
series of radial lines from the mouth of the lecturer to points decided by 
these dimensions, а curve was obtained for the rise of the seats, which was 
found in practice of good effect. 

The second principle he would allude to was the spontaneous oscillation 
of air іп a chamber, which was the source of much trouble, but might be 
turned to good account. A long chamber of air, if caused to oscillate, 
continued to do so, and would produce а tone depending on the length, as in 
an organ-pipe. Thus a gallery, 64 feet long, wouid produce the note С; 
and if 32 feet long, it would be an octave higher, Every chamber, in short, 
has а voise. A speaker should find out the key-note of the reom, and speak 
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in it if possible. This fact opened the question whether we could improve 
roome for hearing by attention to the dimensions and proportions. Length, 
breadth, and height should be in harmonious proportions, or the sounds 
produced would jar. There was а more intimate connection between musie 
and architecture than is now generally admitted. Simple multiples for the 
proportions were desirable; as, for example, 48 feet long, 24 feet wide, and 
16 feet high, and so ор. Incongruous sounds, he said, neutralise each other, 
and produce dead points, or points where the speaker could not be heard. 
Care was necessary in this respect. Harmonious arrangement of an apart- 
ment might sometimes be obtained by means of pilasters, or partition with 
doors. The choirs of our cathedrals папа !у spproximated to simple multi- 
ptes in their proportions, and bore out his view, he thought, by their effects. 
Incongruoas forms made the worst apartments for hearing. The lecturer 
was then proceeding to speak of the third division of his subject, reflection 
of sound, hot was invited to postpone the consideration of it tili the next 
meeting. 


Feb. Ұ3.---5. A norLi, Esq., V.P., in the Chair. 


The following Report of the Cosacil on the D esiga and Esssys sub 
mitted for medals was read: 


Report of the Couucit to the General Meeting of the Members on the 
Designs offered in competition for the Royal Medal ef tbe Institute, for 
the Soane Medallion, and on the Essays submitted for the Medals of the 
Inefitate for the year 1846 :— 


The Council have to report that for the Royal Medal, the subject being a 
building suitable for the purposes of the Royal Institute of British Archi- 
tects, eleven designs have been received. 1ћеу deem it proper in the first 
instance to advert to the pripted conditions prepared for the guidance ef 
the competitors, and which were issued іп Мау last. 


Her Maje the Queen having been жамау to gramt to the institute am 
ainun medel for iho promotion of ftectare, it has been resolved, that it shali be 
appiied to the ent of the junior members of the profersion by a competition 
in designs, composed іп a style езіссіпбей to preaute the study өй Grecian, Roman, өмі 
Italian architecture, and further, that the shall be judged of, not only with re- 
ference to their merits as works of art, but likewise as to the knowledge of construction 
they may exhibit, 


Te onder to secare, as far as possible, uniformity in the conditions under which the 

tition for the Royal Medal, it has been determined thas 
be Nmited to twenty-five years, and that with this limita. 
tlon the competition shall be to the profession in general. 

The successful competitor be farther Intitied to draw upon the Treasurer of the 
Institute for the sum of 250 after hts arrival in Rome in the purault of his professional 
studies, at any period within five years from the time of the medal having been awarded 
to dim, u pending to the Institute a satisfactory study of some ung building, 
either ancient or modern. 

The Royal gold Medal for the year 1846, will be awarded to the best design for а build. 
ing suitable to the purposes of the Royal Institute of British Architects ; comprising в 
room for general meetings and lectures, with seats for 350 arranged with a view 
to the readin EFF and diagram . 
and for facility of discussion; а council room for twenty-five members ы цем 

с. 


for models, casts, fragments, &с. ; an exhibition room 
suitable residences for a secretary and a curator. 

The cost of the building not to exceed 20, 000. 

The design to comprise not less than one plan of each story,—two elevations, two sec- 
tious, and a perspective view. 

The scale of the drawings to be one-eighth of an inch to the foot, and to be tinted with 


Indlan ink or 
е the medal, unless the 


the of the competitor аһ 


only. 

The Council wll not consider themselves called upoa to adjudg 
designs and drawinga be of sufficient merit to deserve that distinction. 

In detailiog thus minutely the accommodation to be provided із the 
building, to render it suitable for the purposes аресівей, and by fixinga 
limit to the preposed expenditure, it was obviously intended by the Insti- 
tnte to impress the candidates with a feeling that in formiog their designs 
they were expected to treat the subject practically, and direct their efforts 
to the production of a design adapted to the requirements of ап existing 
working Institution. 

They observe, with much regret, that the well considered and clearly 
expressed conditions of the Institute have been almost entirely disregarded, 
and that in consequence of the uncalled for maguitude of the rooms, balls, 
staircasea, and other approaches, together with the lavish and injudicious 
introduction of columnar and other extraneous decoration, (in some 
instances actually unfitting the rooms for the purposes demanded), not 
more than one of the designs, possessing the slightest pretension to consi- 
deration as ап architectural composition, could be properly executed foe 
Теге than double the sum specified. 

When the Council reflect on the enormous amonnt of injury occasioned 
to the public and to the profession, from competitors so feqaentiy бівге- 
garding the conditions given with respect to the proposed expense of аа 
intended structure, and consequently presenting designs of much higher 
pretension thea could be produced with an honest aud conscientious ad- 

erence thereto. And when they likewise reflect on the strong reproba- 
tioa the Institute has had occasion more than once to express on this most 
irregular and improper practice, they feel that it would ill become the 
Couacil to recommend to their fellow-members of the Institute to counte- 
nance such dereliction from honourable professional practice, even in a 
competition like the present one, where the pubiie interests are not directty 
affected. The fact being so apparest, entirely precludes the Counci? from 
recommending to the members of the Institute the awarding of the Roya? 
Medal to either of the designs presented this year. 

They regret to be compelled, өз grounds whieh they consider too im- 
portant to be disregarded, to come to this desisios, especially on the first 
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encasion of a competition for se high a distinction as the Royal Medal, and 
the mere во, since the design marked “ Quanto rectius hic qui nil wolitur 
inepte,” possesses а high degree of merit, and displays much taste and 
artistic 1 talent. 


The Soane Medallion for the year 1846, was offered for 
the best for an edifice, suitable to the sougragstioua! worship of the Ohurch of 
С тергелу cote nomen ot lavas, tigre or 8 
as little obstruction to sight as possible.” The chancel to be properly 


ternally. 

— — decoration, with reference to Protestant uses. All the 

to be charged with stained giass. 

JJ пееле ооа Dany OC Ie adori и ате околния 
a dome. 


The drawings of the elevations and two sections, to be to a scale of one-quarter of an 
tack de а foot, —the plaas and perspective view to one-eighth of an inch toa foot, aad 
stated with India ink өт sepia oniy. 

The competition ін әсі confined to the members of the Institute, and the Council 
wil pot consider themseives called to adjudge а premium, unless the drawings be 
of euffisient merit to deserve that — 
қой for which, two Designs have been received. The Council most 
reluctantly observe that they do not consider either of them ав deserv- 
ing of the reward offered. 


Three Essays have been received en the adaptation and modifcaties of 
the orders of the Greeks by the Romans aod moderns.” 

The Couscti are of opinion that the Essay marked by Ње metto “ Hos 
ЫМ егесі artes, is distinguished by considerable research and knowledge 
of the subject—the style is clear and unaffected, and the reasoning good. 
The Cowncil consider that the treatment of the subject is somewbat too 
historical, and thst not sufficient attestion bas beea paid to the various 
social causes which operated in effecting the modifications ef the orders. 
The Council are ef opinion that this Essay stands first in the order of 
merit, and is weli deserving the Medal of the Institute. 

The Easay marked Ө, evinces considerable study and able treatment of 
the subject, the Council therefore recommend that а Medal of Merit be 
awarded to this preduotion. 

For the medal offered by the Institute for the best Essay on Drainage, 
vir. 

aystem to ted with regard to the arr. m. thorough 
N Beare town cig н. а sobleman’s mansion 1 те- 
2 Comprising the general arrangement for carrying off the waters and . 
sines and most convenient forms for the draine оғ conduits, the requisite fall, the de- 
saription of material to be employed, and the several precautious fur the prevention of 
damp, small, and passage of vermin ;—to be accompanied by block plans detalls,— 
one Essi only, accompanied by two plans marked “ Hygeia,” has been 
recei 

Ga а earefal perusal of the Essay, it appears that the author has not 
treated the subject ia the terms of the programme; that he has neglected 
the main subject proposed, and altogether omitted those details to which 
his attention was directed by the published particulars. The writer has 
shown much diligence, and some knowledge of the matter on which he has 
treated, bat this also is in too general a manner, and upon points not pro- 
perly within the acope proposed by the Institute. 

Under these circumstances the Council cannot recommend the medal 
to be awarded to this production. 


Tho sealed papers being opened, the chairman declared the names of 
the successful candidates: for the Bilver Medal, W. John Woody Pap- 
worth, of 10, Caroline · street, Bedford-square, Fellow ; for the Medal of 
Merit, Mr. James Bell, Associate. 


The Essay which gained the Medal of the Institute was then read by 
the author; it commenced by arguing that Hellenic Art, when introduced 
by Cossutius at Rome, was corrupted by the influence of a previous style, 
in the same manner that the architecture of Alberti was degraded, through 
a Gothic feeling, into the Elizabethan, the Renaissance, and the Tedeschi 
variations, Treating of the remains of the Etruscans іп art, he repudiated 
the testimony of their vases, and held that they exercised little influence 
oo the early style of the Romanos, which he considered to be Alban or 
Latin; he used that term to denote the simplest order of Classic Archi- 
tecture, which was gradually superseded in Rome by the Ionic and tri- 
glyphed Doric. In justification of an original table which dictated the em- 
ployment of Corinthian columns only when in height exceeding fifty feet, 
and gave average heights to each order, ending with only eleven feet 
allowed tothe Latin Tuscan, the author appealed to several tables of cal 
culations, which showed that according to bis formula, passages of equal 
widths between pairs of columns, of each order, of one diameter, demanded 
lengths ofarchitraves not exceeding the powers of the simplest mechanical 
construction ; aod greatest when capping the highest columns: whereas 
the usual acceptation of the directions of Vitruvius absurdly tended to 
show that the greatest lengths of architraves would seem most consistent 
with the lowest columns, uithough the ancients always expected narrow- 
ness of intercolumaiation and alimoess of pillar to accompany each other. 

The most important modifications made by the Romans, while retaining 
the scientific conventionalities of the Greeks, aud adopting the Eustyle 
intercolumniation, and the pseudodipteral and bypuethral arrangements, 
consisted in the proportions of their plaos and in the positions of their 
columns; іп the proportions of their entablatures, and in the contour of 
the mouldings ; in the use of square columns, often allowed to be pro- 
dominant, and in debasing the circular pillar to a mere pilaster, and to the 
practice of sapercolumniation. ; 
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Reference was made to a drawing exhibiting a meiely of the same 
baildisg in each atyle, entering into а compariann af the different results 
accompanying various coincidences, aad stress was laid upon the sesti- 
ment of a rectangular and statecsque simplicity visible іп nearly all Greek 
edifices, in opposition to that of curved and picturesque groupiug in the 
enlerged aphare ef action of the Romaa imperial artists. 

The author defended the revivalists far eatablisbing a standard far each 
order, on the ground that they were justiGed ia suspecting all the antiques 
(af which they really saw very little) to be barbarous, and in trying to 
bring them боа correspondence with Vitravise,—each publishiag his ола 
ides of perfection, ia which the great masters were wonderfully agreed : 
and exposed the fault of making their ilastrations formule—to be applied 
without change ов ang occasion, at алу height, ia aby situation, for азу 
purpose. He examined the practice of the great masters apd the pupils 
in the several modern schoois, and mentioned, in а list of their additions 
to Ше store of the architect, the use of the nicbe, of pedastals, of balus- 
trades, of sculpture (of all sorts) as mere decoration, of the armosystyle 
disposition, of the basement aad attic staries as features, of spires and 
steeples and bell towers, and of an extraordinary 1охигу of internal and 
The paper Cone with ts hour? 

paper wi ations that, with Chambers, Mylne, 
Dance, Holland, and Soane, expired the race ef architects in ene wyle 
only—but in a style of which they were masters; their successors being 
condemned, by exposure to the caprice of patrovage for a command, to 
summon up the resources of any style—to clothe even ав impracticable 
idea; and that the current of taste was undeniably tending towards an art 
altogether different from that of Groesse in its coastraction, or else to that 
of Palladio and Chambers. 


INSTITUTION OF CIVIL ENGINEERS, 
Feb. 2.—Sir Joun Rennie, President, in the Chair. 


The Institation met for the frst time in the vow theatre, and a paper by 
Мг. W. E. Newton was reed, giving a description of the method em- 
ployed by Mr. Herren “for the construction of the permanent way of the 
Philadelphia and Reading, and ether railways in the United States.” The 
method was а deviation both from the systems of the longitudinal and the 
transverse sleepers, crossing each otber and spiked together at the inter- 
sections with wooden trenails or iroa pins, acording to circumstances, 
forming an extended platform, upon which their longitunal bearers were 
laid, supporting brid rails with wrought iron chairs. The paper 
gave an account of several deviations from the general system, such as 
soaking the trellis-work of iron laid in bitumen, &c., and also a detail of 
the amount of traffic conveyed along the railway ; whence it appeared, 
that within one year and five days from its being opened for general use, 
1,400,000 tons of goods had been conveyed along it, without auy prejadi- 
cial effect, and, in fact, with less weer and tear than was usual npon raile 
ways ia the States. The cost of a slogle line of permanent way was 
about £850 per mile. From the discussion that ensued, it appeared to 
be the opinion, that although the system might succeed in a country where 
timber abounded, it was inapplicable for English railroads; aod exceptions 
were taken to the general features of the cosstruction for high speed, as 
the rails, which weighed only forty-four pounds per yard, and which were 
of a bridge form, could not resist the impact of the wheels at great velo- 
city: the janction of the diagonally laid sleepers would become loosened, 
and there would be too mach defiection between the bearing points. 


Feb. 9.—Sir Jonn Rennie in the Chair. 


A paper was read on the “ Helder or Great North Holland Canal,” by 
Mr. G. B, W. Jackson, Associate. This canai was constructed by the 
late Mr. J. Blanken, engineer, during the six years between 1819 and 
1825, for the passage of frigates and fret - class merchantmen, and extends 
frem Amsterdam to Nieuwediep in the Texel. The state of tbe savigation 
through the Zayder Sea, in the early part of the 17th century, having be- 
come so defective, in consequence of accumulated sand-banks and shoals, 
that camels were necessarily made use of to lift the vessel over the shal- 
lows at Pampas, thereby incurring both extreme loss of time and inconve- 
nience, the Datch Government deemed it aeceesary to consult Mr. Blanken 
on the possibillty of remedying the evil. That engineer accordingly pro- 
jected the above canal, which has three divisions, the summit level being 
only 8 feet 8 inches abeve the ostlets. Нв length is fifiy-one miles. It is 
183 feet 7 inches broad at top, 80 feet 10 inches at bottom, and 20 feet 6 
inches deep. The pile-driving and boring experiment undertaken by him 
to apcertain the probability of suoceas, show that the original sea shore, 
being the only really hard ground іп the north of Holland, is to be met with 
at 48 feet under the present aurface of the ground; and as the foundations 
of the locks were laid nearly at that depth, the result of the experiment 
was considered to afford sufficient guarantee for the stability of the works. 
The character of the soil in that part of Holland is exceedingly treacher- 
oua, and it reflects great oredit on eur foreign neighbours that they were 
able to overcome the various difficulties with which they bad to contend. 

The constructions generally consist of ficatiog and swingbridges, tide- 
looks, passage-locks, dec. The foatiag bridges are pecaliar ou acoount of 
tbair flexibility, consisting of two platforms, one fixed to each shore оз 
piles, the cad of each of which is worked by sets of double levers and reste 
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ing on two boats, во that when the bridge is required to be opened, both } the violence with which a mixture of one volume of oxygen with two of 


boats are withdrawn, one towards each shore. The Willem lock is 297 
feet 8 inches long, 51 feet 5 inches wide; the height of the lock walls being 
$2 feet 6 inches, and the gates being each 29 feet 5 inches by 29 feet 4 
inches. 

The total cost amonnted to one million and a half pounds sterling. The 
time required by vessels to make tbe passage from Amsterdam to the Hel- 
der varies according to their size, and the means of haulage; fly-boats, 
with six relay of four horses each, making it in ten hours, whilst large 
East Indiamen require two, three, and four days, according to the wind. 
The details of construction of the whole of the works were given 
very freely and with illustrated drawings. Yo the discnssion which 
ensued, it was stated that the only canal in this country which could be con- 
trasted with that of the Helder, was the Caledonian canal, which was 
projected upon a report by Watt, commenced by Jessop, and ina great 
part constructed by Telford, а few years previously to the Helder сапа]. 
The principal difference between the two consisted in the nature of the 
ground through which they were cut, the former being excavated entirely 
out of alluvial deposit, whilst the latter had to be cut out of hard gravel, 
and in some cases rock. Ап interesting acconnt was given of the mode of 
forming the spot for the entrance-lock at the Inverness end of the Caledo- 
nian canal. The ohject was to carry the work out into deep water. A 
large mass of earth was deposited in the sea to the full extent intended. 
Upon this mouud, a heavy load of material was laid to consolidate the 
mass. After settling for a considerable time, the upper mass was removed, 
the excavation was made for the lock-pit, and the construction was ef- 
fected with comparative facility, and had endured much rough weather 
since, without any symptoms of failure. Тһе superincumbent weight 
which was removed, being greater than any subsequent strain, there was 
по danger of the lock ever sinking. 

On the 10:0 inst., this paper was continued, and treated principally of 
the art of building with fascine work, as practised in Holland and 
Germany. 

Тһе usual construction of these dykes was described % be, by sioking 
anccessive layers or beds of fascines or faggots of almost 30 inches thick by 
from 8 to 16 yards in width, and of proportionate length, weighted with 
gravel and stones mingled with clay, sea-weed, and silt. These layers 
were continued until they reached above the sea ievel, when the top was 
constructed of more zolid materials, and sometimes capped with brickwork, 
as the public roads were formed upon them. 

The slopes of the faces of the dykes vary considerably: some of the low 
dykes are іш section of the form of an arc of a circle of 6 to 10 feet chord 
and 10 inches to 1 foot versed sine, covered with fascine matting, staked 
down upon а clay-bed. Others have a base of 19 feet wide and 5 feet of 
а triangular section, also made up of fascines {and stakes, secured by 
hurdles and wattling, with clay, peat, sea-shells, and sand, well rammed 
іп, and then covered with turf. Others are formed with rows of piles, 16 
feet long, with their heads 6 or 7 feet above the shore, joined longitudinally 
and laterally by waling timber, filled іп aud around with fascine beds and 
weighted with stone. Baskets filled with sand are also used in certain 
situa: 038, вв well as various modifications of all these kinds of protections. 
It was stated that these constructions were found to succeed better and 
last as long as stone, being at the same time about half the cost, 


ON GUNPOWDER, 


Dr. Faraday, іп a lecture delivered at the Royal Institution, gave some 
account of the “ Composition and Qualities of Gunpowder.’ Its composi- 
tion contains 75 parts of nitre, 15 parts of charcoal, and 10 parts of sul- 
phur; which, couverted into equivalents, give 1 of potassium, 1 of nitro- 
gen, 6 of oxygen, 3:4 of carbon, and 0°86 of sulphur, іп а state of mecha- 
ical mixture. 

The Action of Gunpowder.—Gunpowder is a solid body, in which а 
source of enormous power is locked up, capable of being brought into 
immediate operation whenever wanted: the action thus clicited being 
itself regulated by human skill with wonderful precision. The enormous 
quantity of gas generated by the combustion of gunpowder, irrespective 
of heat, was exbibited. It was remarked that, on the ignition of gun- 
powder, though the sulphur begins the combustion, it is not itself burned 
by the oxygen of the nitre, but unites chiefly with the potassium of that 
salt to form sulphoret of potassium, a substance which assista in giving to 
the flame of gunpowder an intense heat. If gunpowder and steel filings 
be dropped together through four or five inches of flame, the latter will 
burn, though the former will not. А flame from gas was made to play for 
several seconds on a heap of gunpowder, withont lighting it; but when 
actually lighted, it evolves very great heat. It is to the immense heat 
produced vn the solid products of the combustion of gunpowder, that the 
certaiuty of its complete combustion is greatly owing. In this respect 
gunpowder differs characteristically from gun-cotton. The latter fires at 
a heat which would not aflect the former; but produces, by its combus- 
tion a degree and condition of heat mucb less communicable to other 
bodies. Тһе efect of the [heat generated, independent of the chemical 
change from the solid to the gaseous or vaporous state, was illustrated by 


hydrogen gas bursts the vessel which contaius it, solely in consequence of 
the heat есед during their combination. This is manifest from the fact 
that the space occupied by the uncombined gases is greater by one-half 
thao that taken by the resulting steam. 

Granulation.—Prof. Faraday laid great stress on the effect of the gra- 
nulatiou of gunpowder. To this condition of gunpowder, presenting, as 
it does, a number of separated surfaces of size just sufficient to become 
surrounded with flame at the same instant of ignition, much of the disrup- 
tive or projectile effect of gunpowder was ascribed. It was shown tbat, 
without that porosity which its division into grains imparts to a mass of 
gunpowder, the explosion of the whole could not be instant nor simulta- 
neous, This was proved by bringing a piece of mill-cake successively 
into the condition of grain powder and of meal powder. The slow com- 
bnstion of the solid meal powder fuse was compared with the quicker io- 
flammation of the hollow rocket and the instant inflammation of the charge 
of a gun. All these effects are related to the condition of the interior of 
the gunpowder in respect of its permeability by the flame of the first par- 
ticles ignited. Then, as to its exterior condition, it was showo that the 
tardy burning of the miner’s fuse is due to the granular state of the pow- 
der in its caso being counteracted by the pressure of the strands of rope 
wrapped very tightly round it; while, on the other hand, іп the cracker of 
the firework-maker, a similar train is instantly fired throughout, because it 
has a loose jacket all over it, and, in the burning of the common cracker, 
an alternation of these effects is produced. 

The great importance of Time in producing the effects of Gunpowder.— 
Contrasting the action of gunpowder with that of ſulminating mercury and 
silver, or of those still more fearfully explosive compounds, the chlorides 
of nitrogen and of iodine, Prof. Faraday showed, that, if the explosion 
of gunpowder were really instantaneous, it would be useless for all its 
present applications, As it is, however, whenever guopowder is fired in 
tbe chamber of a gun, it does not arrive at the full intensity of its action 
until the space it occupies has been enlarged by that through which the 
ball bas been propelled during the first moment of ignition. Its expansive 
force is thus brought down and kept below that which the breach of the 
gun сап bear, whilst an accumulating, safe, and efficient momentum is 
communicated to the ball, producing the precise effects of gunnery. This 
manageable action was contrasted with the effect of a morsel of iodide of 
nitrogen put on а plate, and exploded by being touched by the extremity 
of along stick. Тһе parts immediately in contact with the iodide were 
shattered,—i. e., the end of the stick was shivered, and the spot in the 
plate, covered by that substance, was drilled as if a bullet were fired 
through it, yet no tendency to lift the stick was felt by the band; whereas 
the comparatively gradual action of gunpowder lifts and projects those 
weaker substances, waddiog and shot, which give way before it. 


ORNAMENTAL GLASS. 


Mr. Apsley Pellatt delivered a lecture at the Royal Institution on Feb. 
1%,“ On the manufacture of ornamental glass.” Не explained that the re- 
fractive pellucid colourless brilliancy of Aint-glass was owing to the pre- 
sence of lead; and that flint-glass, or more properly glass of lead, most ге- 
sembled rock-crystal or the diamond ; and iu this branch of the trade, espe- 
cially as regarded table and chandelier glass, the British glass-manufac- 
turers were pre-eminent, and superior to their continental rivals, The en- 
tire manipulation iu the making of a wine-glass, jug, barometer-tube draw- 
ing, patent pillar moulded vase, were explained in detail both from large 
diagrams and from the practical exhibitiou of these processes by two work- 
men; a furnace having been fitted up by Mr. Pellatt in the theatre of the 
Institution for the express object; also sult-cellars were pressed by ma- 
chinery, bottles blown and moulded, spun-glass drawn, &c. During these 
operations Mr. Pellatt explained the conditions of whetting off by the ap- 
plication of the sudden contraction of the culd iron tools, so that a sligbt 
blow would separate the bowl of a wine-glass from the glass adhering to 
the blower’s crow; that a punty might be applied to the reverse end for 
shearing and Gnishiug the bowl. The punty ів a solid iron cane, witha 
little hot glass adhering to it for handling glass pieces; which, by partial 
melting of the glass in the course of manufacture, is again removed by a 
tap when it is no longer required. The peculiarity of glass welding by 
contact (impossible if the slightest film of sulphur intervene), and various 
manipulations, were detailed, particularly the projecting moulded pillars 
which possessed the refractive and brilliant effect of cut glass; and although 
invented and introduced a few years siuce by Mr. James Green аз а no- 
velty, it was found, on comparison with a Roman specimen of glass dug. 
up in the city of London, the property of Mr. Roach Smith, apparently to 
have been manufactured by means of the same appliances as the ancients, 
the fragments having a perfectly even interior, with a projecting pillared 
exterior. 

The difference of glass made by band and in monlds was stated by the 
lecturer, as well as the distinction between moulded blow-offs with cut 
scolloped edges, which were far superior in the interior polish, as con- 
trasted with articles, such as dishes and salt-cellars, pressed in moulds by 
mechanical power, as introduced by the American system, whose interior- 
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surfaces were uneven and ruffed, by the metal plunger not always being 
kept sufficiently hot. An ingenious cylindrical vial mould, for blowing 
bottles without seam, of uniform sizes, was used; and bottles were manu- 
factared both from it und the ordinary open and shut moulds, which will 
be polished and clean blown, provided the inside of the moulds are kept at 
nearly the same heat as the temperature of the glass blown in them. The 
elasticity of glass was exemplified by glass balls of about three inches dia- 
meter rebounding from a polished iron slab three-fourths of the height from 
which they were dropped, as well as by blowing glass so attenuated as to 
be sustained some short time floating in the atmosphere ; this is technically 
called glass frost. Annealing and its effects were briefly stated. The 
process of casing (called by the French double, treble, &c.) colours upon 
white glass was then practically shown by the workmen, who covered a 
white glass toilet-bottle with blue, about the thickness of an egg-shell ; 
and Mr. Pellatt displayed a vase of the exact size and shape of the Port- 
land vase, manufactured at the Falcon Glass-works with a thick interior 
coating of dark blue glass, upon which a thin white enamel of glass casing 
was laid; bis engraver had cut away parts of the white, leaviog masses 
of bine іп the neck and upper part of the vase exposed to view, and bad 
chased out at the lathe, with the engraving tool, a portion of the bas-re- 
ef. 

A fall size drawing of а double-handied vase, withont foot, now іп the 
Museum of Naples, was exhibited, made of blue glass, and cased with 
white enamel, with handles, from which were engraved in relief. an elabo- 
rate arabesque subject, with a group of Bacchanalian boys under each 
baodie. In design and artistic power it is considered by Zahn as second 
only to the Portland vase. This vase was found іп Pompeii in the year 
1837. Mr. Pellatt stated that Mr. Wigel, the celebrated gem-engraver, 
had expressed a desire to make an exact copy in glass of the Portland 
vase, provided he could set apart adequate professional time for the object; 
and Mr. P. expressed his determination to aid this patriotic intention, 
pledging his Firm to its execution, so far as regarded the manufacture of 
the crude vase. This species of engraving іп relief, probably took its rise 
among the Greek and Roman artists, in imitation of real bas-relief gems. 
Many rough and unfinished specimens are to be seen іп the British Museum, 
Modern engraving of rough patterns upon transparent glass cannot be traced 
earlier than the Venetians. А lathe, а copper wheel and emery-powder 
for the rough grounds, and a lead wheel for polishiug, are the engraver's 
tools. Specimens were on the table, as worked by the lathe. Gluss-cut- 
ters’ iron wheels for cutting, used with wet sand; stone wheels, used for 
smoothing with water, and wood wheels for polishing with pummice, and 
afterwards with putty powder, were slightly explained from the specimens 
exhibited. Flint-glass decanters, roughed, smoothed, and polished, were 
shown; also four polished cut decanters, of one uniform shape and size, 
but varying іп strength, to exemplify the difference of brilliancy; that with 
ten faces of flutes on tbe cylindrical body being least refractive, and that 
with six faces or fluting being most refractive; and the eight fluted and ten 
fluted ranging between the two extremes in refractive effect ; the condition 
of pellucid refractibility depending upon the greatest projection of angle, 
in proportion to the greatest quantity of flat surface cut away from the ex 
terior of the cylinder (the interior remaining circular), The last glass 
manipulation of the workmen was drawing Venetian filigree cane. Threads 
of white and coloured glass were placed vertically around the extremity of 
the interior of a brass mould; a solid flint-glass hall was blown into the 
interior of the threads, welding the latter to the outside of the hall, and 
drawn as tube and cane is usually drawn, except that each workman 
twisted in an opposite direction, as they retired from each other to lengthen 
and attenuate the filigree cane; which, being whetted off into such lengths 
as may be required, is afterwards used for wine-glass stems, or made up 
into vases, pateras, and other filigree objects of taste. Specimens of mosiac 
glass were also shown and explained, hy which, pictures, as described by 
Winkelman, were made, by welding lengths of small cane to each other, 
the patterns being previously sectionally arranged to required variety of 
colour, &c.; so that when massed together by fusion, the whole shall ap- 
pear homogenous. These are cut off into slabs at right angles to the length ; 
so that the sobject or pattern is repeated оп each slab, Venetian millefiure 
glass was explained to consist of single canes of Gligree glass, cut off into 
small lozenges, and placed side by side, and welded to white flint-glass, 
forming a sort of mosaic work. The manner of making schmeltz and vitro 
de trino was slightly alluded to, and Mr. Pellatt stated that he had tried 
to imitate the projecting crystal forms divided by concave fissures 
of the Venetian frosted glass, and had failed, as he bad plunged the 
manufactured article while bot into cold water, which only dislocated the 
interior particles of the glass, leaving the surface nearly smooth; whereas 
his friend Mr. Green had chilled the glass in water in the earlier process 
of the manufacture, which being afterwards rewarmed at the furnace and 
expanded by blowing, separated the crystals from each other, leaving the 
fissures between identically with the Venetian; apparently full of fractures, 
but really whole and entire. The enclosing of cameos in shut-up pockets 
was explained. A beautiful specimen of pedestal, with a caryatides en- 
closare in solid glass, also bricks of glass, with written and composition 
inscriptions inerusted, were on the table. 

Mr. Pellatt concluded by bearing public testimony to the workmen for 
their willingness and auccess, notwithstanding the short time of fusion, 
and the comparative incompleteness of the furnace; and by sincerely thank- 
ing the rs of ancient glass who had kindly lent him specimens, ог 
given him access to their collections. 
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ON THE NATURE OF HEAT. 


Mr. Grove gare a lecture at the Royal Institution, Feb. 545, on “ some 
Considerations of the Naiure of Heat."—After a sketch of the existing 
theories of heat—the emissive, the ethereal, and the dynamic—Mr. Grove 
announced himself an advocate of the last, viz. that which regards heat as 
molecular motion of ordinary matter. The phenomena of what is called 
„latent heat” bave always been considered а stumbling-block in the way of 
this theory, and a strong argument for the materiality of heat. Mr. Grove 
considered that all the phenomena of latent heat might be accounted for 
more simply һу the dynamic theory, and that the greatest difficulty in apply- 
ing this theory was the necessity of excluding ideas associated by long usage 
with the phenomena, and also of employing terms which had become en- 
grafted by custom on the expansive effects of heat. Thus, in exponnding a 
new view, although more simple in itself than the received ones, we are 
obliged to avail ourselves of received terms, to which, while we use them, 
we object. Excepting the case of certain substances which expand іп freez- 
ing, and which expansion is accoanted for by their crystallisation, making 
the body occupy more space, by leaving interstices between the crystals, Mr. 
Grove stated that all the phenomena in which the so-called latent heat is 
concerned were mere expansions and contractions ; and that what, according 
to that theory, would be called absorption of heat, was mere extension of 
the substanee said to absorb the heat. Thus, suppose a given quantity of 
water to be heated by а given quantity of mercury; the first effect ів, that 
the water expands, the mercury contracts; at a certain point, viz, that at 
which the water is said to bave reached its boiling point, the attraction of 
the molecules of water is so conquered by the repulsive force, heat, that the 
water bursts into vapour; here its molecules being more separated, and 
having consequently a less attractive force, are so much more readily ex- 
panded, and exhaust much more expansive force from the heated mercury: 
this, therefore, loses expansive force, i. е. contracts or shrinks; and the more 
во in proportion to the readiness of expansibility of the substance which 
robs it of its expansive force. So, if the calorific force be supplied by otber 
means, such as ordinary combustion, say of coal and oxygen, i. е. chemical 
action, the expenditure of fuel will be in proportion to the expansibility of 
the sobstances heated; зо that the same quantity of water will require the 
ваше quantity of heat to convert it into steam, whatever the pressure. 

If, again, the same source of heat be applied to the two substances, water 
and mercury, say to а thermometer immersed in water, both gradually ex- 
pand, but in different degrees; at a certain point the attractive force of the 
molecules of the water is so far overcome that the water becomes vapour; 
at this point the heat or force, meeting with much less resistance from the 
attraction of the particles of steam than from those of mercury, expends 
itself upon the former: the mercury does not expand, or expands іп an 
infinitesimally small degree, and the steam expands greatly; as soon as this 
arrives at a point where circumambient pressure causes its resistance to fur- 
ther expansion to be equal to the resistance to expansion іп the mercury of 
the thermometer, the latter again rises; and so both go on expanding in an 
inverse ratio to their molecular attractive force. Again, if the steam be not 
allowed to expand, as by confining it by a less expansive body, say a metallic 
chamber, then the mercory of the thermometer immediately rises, Thus 
heat is regarded as a purely mechanical effect; and indeed it can be made to 
reciprocate with mechanical action. If by mechanical pressure we cause а 
aubstance to contract, this gives out heat, і. е. causes surrounding bodies to 
expand; and, vice verad, if we mechanically rariſy or expand a substance, 
cold ja produced, i. е. contraction in surrounding bodies. The theory was 
also applied to the increase of specific heat in bodies as their temperature 
increases, and to many other points; and the whole subject was experimente 
ally illustrated. 

Mr. Grove next passed to the consideration of the effects of heat, viewed 
as repulsive force, upon another mode of molecular attraction, viz. chemical 
affinity. A vast number of compound bodies are decomposed or resolved 
into their constituent elements by beat; and these effects шау be accounted 
for by supposing that heat ao far separates their molecules аз to remove them 
from the spheres of their affinity. ln other substances, however, chemical 
combination is produced by the application of heat; and thongh by certain 
hypotheses these latter effects may also be accounted for by the repulsive 
action of beat, Mr. Grove seemed to consider these hypotheses rather strain- 
ed. Water has, up to a recent period, been considered not only undecom- 
posable by heat without the aid of some other powerful chemical affinity, 
hut the elements of water are united by the action of heat; and in pneuma- 
tic analyses heat has hitherto been employed to combine the elements of 
water with each other, or with other gases. Mr. Grove however has proved, 
and experimentally showed on this occasion, that water is capable of being 
decomposed by heat; thus forming no exception to the general antagonism 
of heat and attractive force, 


STAINED GLASS, 


At a meeting of the Decorative Art Society, oa the 27th Jan., Mr. Fildes 
in the chair, Mr. E. Cooper, On Stained Glass Windows,” observed, 
that а combination of the Italian, or Renaissance, with Gothic embellish- 
ment, took place during the reign of Henry VIII., as seen іп the chapel of 
Bishop West, at Ely, and in Wolsey’s hall, at Hampton Court, whilst, in- 
deed, the pore Italian architectural design by Torregiano, in the tomb of 
Henry VII., as well as the windows, carved stalls, aod organ-soreen, іп 
King’s College Chapel, Cambridge, belong to this period. Some fine ex- 
amples of Italias decorations, in the paintings by Holbein, at Hamptan 
Canrt, wese also referred to, He enlarged upon these circumstances, lest 
he might be supposed to have anticipated by a century the introduction of 
the revival more usually attributed to Inigo Jones. A detailed description 
of the windows at King’s College, Cambridge, followed; and the east 
window of Seiat Margaret’s church, Westminster, was, in his opinion, de- 
signed by the same artist: ao examination of this window will convey а 
eorreet notion of those at Cambridge. It was said, that this bad been exe- 
cuted at Gouda, in Holland; at which place may be seen some of the 
finest examples of stained glass in existence: they are in the atyle of the 
revival, with a cansiderable portion of white glass in the background, and 
were painted towards the end of the sixteenth century. Some elaborate 
engravings of them, jost completed by Мг. Weale, were referred to. The 
eastern window of Saint George’s, Hanover-aquare, is also of this period. 
Much of the detail was said to be valuable, although a confused effect 
arises from the ornamental portion overpowering the figures. 

Mr. Cooper theo remarked, that the windows of the sixteenth century 
have a peculiar character in the imperfectly attained perspective effecta, 
and the attempts to represent distances by painting; hence exbibiting a 
departure from tbe true principles of the art. He observed, that all figures 
should be supported by draperied ог diapered back-grounds, admitting 
depth in colour, The windows of King’s College chapel might be con- 
sidered beautiful, rather from the rich colours of the glass than from the 
artistic merit in the application of colours to the design, which can only be 
made out after some little study. During the 13th, 14th, and 15th ceo- 
turies, one uniform tone of colour pervaded the back-ground ; and as опе 
af the finest examples of this class, the window of the north transept of 
Canterbury Cathedral was referred to. It displays a glowing brilliancy 
not subsequently attained. 

In the reign of Elizabeth, stained glass was largely introduced in шап- 
sions, exhibiting heraldic devices and mottoes. The 17th century led to a 
notice of several windows by Van Linge, that in Lincolu's-inn chapel bein, 
а good example of this artist's productions. Others were enume , 
which belong to the 18th century, but they were not considered worthy of 
commendation, having been, for the most part, treated as an oil-painting, 
and with a preponderance of shadow оп а transparent medium. At the 
present day, Mr. Cooper observed, there is a retarn to the practice of me- 
dieval glaziers, іп the employment of flashed glass and pot-metals together 
with minute lead-work. Тһе east window of Saint James’s Church, Pic- 
cadilly, he thought creditable in respect of glazing and richness of tone in 
the colours; but a higher degree of artistic merit might have been readily 
obtained. A proper gradation of colour in the composition had not been 
observed ; the most elevated figure, viz., that of the Saviour ascending, 
being inconsistently clothed in scarlet, and which, the reader argued, 
should have been represented in drapery of the most aérial description. 
Much controversy and criticism had takeo place upon the the character of 
this window. He said that he ceuld not detect any Gothie details in the 
window as executed; that the borders are Italian. from works by Raffaelle, 
G. Romano, and others, and may be seen in Gruser’s werk. The borders 
of mosaic-work impart a Byzantine feeling, while: the various symbols and 
emblems introduced were commonly employed by the early Italian Christians. 
He considered that we may expect success in direct imitations of the me- 

works, as seen in new wisdows іп the Temple Church, where the 
coloars and glasing are alike good, and the tableaux, or subjects, being 
smali, do not render any impropriety of intensity conspicuously objection- 

The east window of the new charch in Wiltoa-place was next noticed as 
а misonderstendiag of this kind of decaration. It is not yet oompleted ; 
bat in the lower portion a fallure was said to be clearly indicated. The 
iatention of the designer, the writer supposed to be akin to those prevalent 
daring the transition period, when the introduction of a series of small and 
separate subjects illustrative of history was aimed at; bul omitting the 
principal charm arising from the harmonious aad rich glow emanating from 
а combization of full-toned colours. The figures іо this window were then 
described as small, om light or white grounds, producing a spotted effect 
from their size, and also precluding the possibility of readily making out 
the object; added to which, each figure, or group, is surmouated by ta- 

bernacle-work io pale yellow glass, feebly contrasting with tbe stone mul- 
lions of the window. Не then argued, that one of two rules should be 
observed,—either a rich general effect should be produced (the desiga or 
subjects being subordinate), ог the subject should be well defined, und suf- 
ficiently large to be well understood in any part of the building. Neither 
of which had been regarded in this lest instance. 

One great canse of failures at the present day was attributed to the art 

being regarded as a mere trade; and it was contended, that were artists 
of eminent talent to devote attention to the principles which regulated the 
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application of colour о this material, we might soon realise our brightest 
expectations. Much might be hoped for from the great advance taking 
place in chemical ioformation. The writer suggested improvements that 
Һе believed had not yet been applied to stained-glass windows. One was, 
to introduce <‘ lights” in the representation of objects. Shadow had been 
freely used, but he argued, that dark shadowing constitutes a great fault. 
The best effects in a picture generally arise from the lights. By using 
flashed glass and a partial removal of the coloured surface these might be 
produced, Another plan by double glazing was mentioned, using two 
plates of flashed glass of different colours, and subjected to certain modifi- 
cations by grinding or acid. Specimens illustrating these considerations 
were exhibited. 

By these and other means that might be suggested, together with an 
avoidance of aérial perspective, a superior pictorial effect would result ; 
and he concluded his paper by a brief recapitulation of the leading charac- 
teristics of the design and colonring peculiar to each of the centuries which 
had been passed under review. 


CENTRAL SUN. 


At the Royal Irish Academy, Sir W. Hamilton announced the presumed 
discovery, by Prof. Man un, of “a Ceniral Sun,” and exhibited Prof, 
Madler’s essay on the subject (Die Central Sonne, Dorpat, 1846). The 
following report, containing a sketch of the results arrived at, aod which 
were briefly stated to tho meeting, we take from the Dublin Ecening 
Post: 

“ By an extensive and laborious comparison of the quantities aod direa- 
tions of the proper motions of the stars in various parts of the heavens, 
combined with indications afforded by the parallaxes bitherto determined, 
and with the theory of universal gravitation, Prof. Mädter has arrived at 
the conclusion that the Pleiades form the central group of our whole astral 
or sidereal system, including the Milky Way and all the brighter stara, 
but exclusive of the more distant nebula, and of the stars of which those 
nebulae may be composed. And within this central groop itself he has 
been led to fix on the star Alcyone (otherwise known by the name of Eta 
Tauri), ав occupying exactly or nearly the position of the centre of gra- 
vity, and as entitled to be called the central sun. Assuming Beseel’s 
parallax of the star 61 Cygni, loug since remarkable for its large proper 
motion, to be correctly determined, Mädler proceeds to form a first approxi- 
mate estimate of the distance of this central body from the planetary or 
solar system ; and arrives at the (provisional) conclusion, that Alcyone is 
about 34,000,000 times as far removed from us, or from our own sun, as 
the latter luminary is from us. It would therefore, according to this esti- 
mation, be at least a million times as distant as the new planet of which 
the theoretlcal or deductive discovery has been so great and beautiful a 
triumph of modern astronomy, and so striking а confirmation of the law. 
of Newton. The same approximate determination of distance conducts 
to the result that the light of the central sun occupies more than five сеп- 
tories in travelling thence to us. The enormous orbit which oor own sun, 
with the earth and the other planets, is thus inferred to be deacribing about 
that distant centre—not indeed under its infnence alone, but by Ше com- 
bined attraction of all the stars which are nearer to it than we are, and 
which are estimated to amount to more than 117,000,000 of masses, each 
equal to the total mass of our own colar system,—is supposed to require 
upwards of 18,000,000 of years for its complete description, at the rate of 
about eight geographical miles in every second of бше. The plave of this 
vast orbit of the sun ie judged to have ап inclination of about 84 degrees 
to the ecliptic, or to the place of the annual orbit of the earth; and the 
longitude of the ascending node of (һе former orbit on the latter is соп- 
cluded to be nearly 287 degrees. The general conclusions of Mädler re- 
apecting the constitution of the whole system of the fixed stars, exclusive 
of the distant nebule, are the following :— He believes that the middle is 
indicated by a very rich group (the Pleiades), containing шашу consider- 
able individual bodies, though at immense distances from us. Round this 
he supposes there is a zone, proportionally poor in stars, and then a broad, 
rich, ring-formed layer, followed by an interval comparatively devoid of 
stars, and afterwards by another annular and sterry space, perhaps with 
several alternations of the same kind, the two outmost rings compusiag the 
two parts of the Milky Way, which are coofouaded with each other by 
perspective in the portions most distant from ourselves. Professor Mädler 
has acknowledged in his work bis obligations, which are those of ай 
ірдчігегв in eidereal astronoiny, to the researches of Sir William aod Sir 
John Herschel.“ 


Draining with Engine Ashes.—On the farm of Daldorch, the property 
of Archibald Buchauan, Esq., of Catrine Bank, Scotland, there are drains 
made 28 years ago, and filled with engine ashes, which are still іп full and 
efficient operation. The depth of drain is 26 inches, and the width between 
each 19 feet. The bottom of the drain ів cut three inches wide, and the 
depth of ashes used in filliag them is about 10 inches. The soll is a firm 
clay. These drains promise to be as efficient half а oentury hence as they 
are at the present time, 
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LIST OF FOREIGN BOOKS LATELY PUBLISHED, 
Civil Engineering, Arehitecture, and their Collaterals, 
FRENCH WORKS. 

Crynzki, J., Kopernik—Copernicus and his Works. Paris: Svo. 6s, 

Leroux de Lincy, Hôtel de Ville—History of the Paris Guildhall. 
Paris: 4(0., plates. 250. 

Vignente, B., Irrigateur— Practical and Law Handbook of the Irrigator 
Paris: 1200. 2s. 6d. 

Bourdat, J. M., Théorie—Theory of Eclipses, and the annular eclipse 
of Oct. 9, 1847, visible on the ancient Continent. Paris: I2mo. 

Granjean de Montigny, Architecture—Tuscan Architecture, Palaces, 
and other edifices, measured and designed by. Second Edition, with an 
addition on the Tombs of Italy. Paris: fol., 184 plates. £2 15s, 

Кие, F., Déluge— Geological and Historical considerations on the last 
Cataclysms of the Globe. Paris: 12mo. 86. 64. 

Palencean, А. R., Les Eaux-—Practieal Treatise on Water. Paris: 
12mo., plates. 30. 

de Merande, Exames—Critical Examination of the Cosmos by 
dt, with a new system of the Universe. Paris: Svo. 30. 6d. 

Vanaeid, A., Genie—The Genius of Art; Studies on the most celebrated 
Painters, Sculptors, &c. Paris: 8үо., plates. 9s. 

Batisster, L., Histoire—History of Monnmental Art in the Ancient and 
ие Ages, with an Essay on Glass Painting. Paris: gr. 8vo., plates. 
21 ls, fA very important work.] 

Thierry, Jan., Méthode—Grapbic and Geometrio method of Linear 
Drawing. Second Edition; corrected by Е. С. M. Marie. Paris: ob- 
lang Svo., plates. 10s, 64, 

САетайо», М. R., Магбев -- Annoary of the Tides on the Coast of 
France in 1947. Published at the Depôt of the Navy. Paris: 18mo. 

Rickard, Chemine de Fer—The Great Fresch North Lise, from Paris 
te Ostend and Cologne. Paris: 18mo., 2 charts on steel, 26. 6d. 

Annusire—Annuary of the Ecole polytechnique, up to the year 1846. 


Andraud, Syst}me—Atmospheric Railways, after the system of, Paris: 
Svo., plates. 

- Mimerd, M., Cours—Course of Hydraulic constructions at Sea-ports, 
Sree at the College of Roads and Bridges. Paris: 4to, Atlas, 
ба. 

Mignard, B. R., Traité—Treatise, Theoretical and Practical, ов Сов- 
strection. Paris: 8үо., Atlas in folio. 

Ғошенеу, T., Notice—-Notice on the Construction of the Tunnels of 
St. Cloul and Moatretont, with general observations on subterranean pas- 
sages, and the dimensions and prices of sixty-six tunnels in France, Eng- 
lend, and Belgium. Paris: 8vo., plates. 5ө. 

Тісе(, L. I., Etades—Stadles on the Artificial Pozzolanas, composed of 
the nataral ores of Italy, and their use іп huildings in fresh and salt 
water. Paris: 4to., pl. 86. 

Prus, C., Tables—Tables on the tracing of Converging Curves (e. de 
raccordement). Paris: 12mo. 58. 

Richard ей Quetin, Guide—The Traveller's Guide through Monumental 
France. Paris: 12mo., chart. 108. 

Meontfaicon et Palinière, Traité—Treatise on the Salubrity of large Cities. 
Paris: 8то. 

Application of the Properties of actual Celerity to the different eondi- 
tions of Stability of Vaults and Dressiags, by General Count L. Paris: 
4. 

St. Claire РѓеіНе, Etudes—Geological Studies оп the Islands of Tene- 
riffe and Fogo. Paris: 410. 

Adhemar, J., Perspective—Perspective of distant objects, being a Sup- 
plement to the Treatise on Perspective. Paris: ato. Atlas in folio. 

Sommeraud, F., Aru— The Arts in the Middle Ages, Roman Palace at 
Paris, H stel de Cluny, «с. Paris: Five volumes, 8үо. 

Nermand, Modern Paris— Villas and Raral Constructions about Paris; 
plass, elevations, and general outline of their architectare. Paris: 8vo., 
plates. Each Part, 2s. 


France.— Caen, Feb. 2.—A basin for the accommodation of shipping is 
іш progrese at this port. To render it of more service, а canal from the 
town to the sea (which are eight miles aparı) will, it is hoped, be completed 
dariog this year. At present, ships have to thread the shallow and ser- 
pestine Orue to reach the town. А barbour of refuge is aiso in course of 
constraction at Port-eo-Bersin, which will be iovalaable, sot only to 
French, but to English shipping, tbere being now no place of refuge be- 
tween Havre and Cherbourg. The proposed harbeur is nearly opposite te 
Chichester, in Sussex, and, whea complete, wili be capable of floating 
men- of · war. 
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AMERICAN PATENTS. 


Improvements in the portable forge. C. V. Queen, Peeksville, New York. 
The forge is provided with shatters, which slide arouad to enclose the fire- 
place when not in operation. The forge fan is provided with a pipe which 
communicates with the bellows, and from this pipe there is a branek provid- 
ed with a valve, so that air can be admitted to the fire, when the bellows is 
not at work. 


Fmprovement in the method of letting down and raising propellers. Б.Р. 
Loper, Philadelphia, Pennsylvania. 

It consists in attaching two screws to cog wheels on the deck of the ves- 
sels, which mash into a large cog wheel on the drum of a capstan, the 
threads of the screws taking into nuts formed in the sliding frame of the 

r, the sides of which frame are bored out cylindrically to a certain 
depth, to admit the screws to pass therein, and to protect them from the 
action of the salt water deposits and rust, which would etherwise prevent 
their working. 

Improvements in water wheels, William Dripps, Coatsville, Pennsylvania, 
consists in making the apertures іп the wheel, for the introduction of the 
water to the buckets, to extend through the outer or cylindrical perimeter 
thereof, pear the top, and then spirally dowa through, between the buckets, 
to the bottom thereof, in the manner described, in combination with the 
funnel-shaped inner rim and curved bnekeu; and also the combination of the 
sliding frame, and segment valves connected therewith, by rods or stems of 
unequal lengths, for letting on the water by degrees. 


— 

Improvements im truss frames of bridges, Nathaniel Rider, South Bridge, 
Massachusetts, relates to the mode of producing the camber of the truss, by 
distension wedges, or apparatus, applied between the ends of the bars of the 
upper stringer, or chord, in combination with the contractile and cambering 
chain, made and applied to the lower or other suitable part of the truss. 
The wedges are applied at the junctions of the pieces composing the upper 
stringer of the arch, and below the arch there is a chain made in two parts, 
and connected by a swivel screw, fer the purpose of abortening the chain 
which supports the arch. 


Improved method of indicating the height of water in steam boilers, 
George Faber, Canton, Ohio; consisting бітріу іа attacking a magnet to the 
axis of motion of a whee! or lever, to whieh the Goat із suspended or at- 
tached, to communicate motien by attraction and repulsion, to an index 
needle turning on an axis outside the boiler, and separated from the magnet 
by a steam-tight plate. 


Improvement in the steam engine, R. F. Loper, Philadelphia, Pennsyl- 
vania; consisting in rotating two crank shafts with equal velocities and in 
opposite directions, by means of a connecting rod, extending from the crosa- 
head of a steam engine to the two crank shafts, the centre of vibration of 
the cross-head being centrally between them. The claim is for connecting 
the cross-head of а reciprocating engine with two crank sbafts on opposite 
sides of, and at equal distances from, the centre of vibration, by means of а 
connecting rod or lever turning on the cross-bead, and reciprocating with it, 
and taking hold of the cranks on the two crank shafts, by which they are 
caused to turn in opposite directions, and with equal velocities, as herein 
described. 


Improvements in the steam engine, William A. Lighthall, Albasy, New 
Tork; consisting of the arrangement and disposition of the steam cbeste, side 
pipes, condenser, exhaust pipe, bed plate, and air pump, іп combination with 
the cylinder lying horizontal upon the solid keelson or frame, said cylinder 
being in the hold of the vessel, beiow the deck beams. Second, the mode 
of working the valves whole and half stroke, by the combination of the ec- 
centric wheel, eccentric book and branch hook, the heart саға and eam book, 
together with the hollow rock shaft, substantially as described, ia combina- 
tion with the cylinder in the aforesaid horizontal position. 


Improvement in the water wheel, William Lamb, Whitestown, New York, 
consists in the construction of water wheels designed to run under water, 
with one, twe, or more floats so placed in relation to the shaft and body of 
the wheel аз te form a short transverse section of a screw of one, two, оғ 
more threads respectively—to be made of any suitable material, and of a 
shape that may be moulded and cast whole, or to be made of wood, or part 
of each—in combination witb a coiled or scroll trunk, so made as to bring 
the water in contact with one side of the wheel, and conduct it around the 
wheel in the direction the wheel runs (except whst is discharged in its pas- 
sege) the trunk being diminished іп size gradually by drawing in the side or 
sides, or by gradually raising the bottom, or both, so that the size of the 
trank at any given point, shall be adapted to the quantity of water remain- 
ing andischarged at that point, in its passage around the wheel under the 
floats ; said trunk to be made of metal or wood, or part of each, and of а 
aize and form best adapted to the circamatances, 


REGISTER ОЕ NEW PATENTS. 


— 


SMELTING COPPER ORE. 


Tuomas Bet, of Don Alkali Works, South Shields, for Improvements 
in smelling copper ore.” Granted July 23, 1846. Enrolled Jan. 23, 1847. 

These improvements relate to obtaining sulphurio acid from copper ores 
during the roasting, by placing the оге in powder on the shelves of а com- 
mon roasting furnace. to which a roasting kiln is attached hy a flue, which 
enters two feet from the bottom, from 150 to 200 feet in length ; in this kiln 
copper ore, in lumps, is put; near the end of the flue there is a jet of 
steam, which increases the draught; coke, anthracite coal, or charcoal, 
may be used instead of bituminous coal. The top of the kiln is arched 
over, and а flue passes through the top into a vitriol chamber. Near the 
end of this flue also there is a steam jet. During the roasting of the ore, 
sulphurous acid is formed, which, in passing through the flues, is mixed 
with the aqueous vapour, and partly becorees condensed into sulphuric 
acid; in this state it passes into the vitriol chamber, and collects on the 
floor; at the same time, the uncoudensed sulphurous acid gas and steam, 
оп passing into the vitriol chamber, meet with nitrous acid gas, produced 
by acting on saltpetre, or nitrate of soda, by strong sulphuric acid. Bot 
that portion of the sulphurous acid which escapes condensation is after- 
wards condensed in columns of coke, previously exhausted, as described 
in a former patent (Nov. 8, 1845), * for improvements іп the manofacture 
of sulphuric acid,” or by means of a high chimney. 


AREA GRATINGS. 
F Ricuarp Marvin, of Portsea, Southampton, gentleman, and WILLIAM 
Henry Moore, of Southsea, gentleman, for “ Improvements in gratings 
of тейді or weod, for the fronts of houses and general purposes, Sor the ad- 


mission of light and centilation.”’—Granted Мау 28 ; Enrolled Nov. 28, 
Fig. 2. 


1846. 


This invention relates to coustructing gratings of wrooght or cast metal, 
or wood, as shown іп the annexed engraving; fig. I is a plan of part of a 
grating, and fig. 2 а section. The bars are fixed in the frame in socha 
manner that the top of one bar shall cover the bottom of the next bar. 
The length of the frame is regulated by the number of bars ; it is 2 inches 
deep, and ф inch thick. Tbe leogth of the bar depends upon the size of 
the required grating; the depth of each bar is 8 inches on the top side, 
and 34 inches on the under side; the thickness is finch on the top edge, 
gradually reduced to { inch in the middle, immediately beneath which it is 
reduced to ў, inch, and then gradually reduced to ġiuch at the bottom. 
The distance from one bar to another is 1} inch at the top, which is in- 
creased to 1} inch at the bottom. 


HOUSE PAINTING. 


H AROLD Crease, of Brixton-hill, Surrey, paper stainer, for “ Improre- 
ments in the preparation of paiats and colours for decorutire and other simi- 
lar purposes.” —Granted July 23, 1846; Enrolled January 23, 1847. 


The invention relates to the preparation of colours, whereby they 
are rendered snitable for painting“ Batting or dead white;“ the colours во 
prepared will be free from any offensive smell, dry quickly, and be ready 
to receive a second coat withio an hour after the application of the first. 
The improvements consist in combining shellac, gelatine, and animal or 
vegetable oil, with an alkaline base, and incorporating this mixtare with 
ordinary paint, in the following manner :—Boil 23 Ib. of well-bleached 
shellac and } lb. of borax, or other suitable alkaline base, in five quarts of 
water until dissolved ; the boiling to be continued until the solution is re- 
duced in bulk to about one gallon. To one quart of this solation, from 
half a pint (о а pint of pure gelatine, according to its strength, aud four 
drachme of alcohol are added, and gradually incorporated therewith by 
the application of heat, The mixture is then added to the remaining por- 
tion of the solution, together with the requisite quantity of white lead to 
give it a body, and а small quantity of well - bleached oil; the latter ingre- 
dients being added in the proportion of 9 lb. of white lead and two ounces 
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of oil to each quart of the solution. This mixture is ground in an ordi- 
nary paint mill, and afterwards thinned with a eolution of shellac: it is 
then ready for use. The preparation is applicable to all colours used by 
painters, excepting a few containing iron. 


GAS APPARATUS. 


Aveostus WILLIAM Нпллку, Esq., of Chelsea, gent., for ‘‘ Improve- 
meats іп the manufacture of gas.”—Granted July 23, 1846 ; Enrolled Jan, 
23, 1847. 

The objects of the improvements are, first, for separating the condensible 
matters from the gas at one operation ; secondly, for converting bituminous 
matters into gas; thirdly, for decomposing the condensible matters, by 
passing steam over them in the heated tubes; fourthly, the obtaining from 
the pitch, tar, &c., matters capable of enriching the gas. Thee objects the 
patentee proposes to obtain by the arrangement of apparatus, consisting, 
first, of a retort, which is of an oval form in front, with one end rounded, 
and within which are placed, lengthwise, three parallel tubes, reaching 
nearly the whole length; the ends of the tubes towards the back are open. 
The tubes contain, to about three quarters of their length, twisted plates 
of metal or other suitable material. From the centre one of these tubes, 
which is larger thau the other two, a tube rises to a considerable height, 
and then turns downward again io the ordinary manner of refrigerators, 
the end dipping into a condenser. This condenser is a rectangolar re- 
ceiver divided into eight compartments. The tube above mentioned dips 
into the firat of these compartments, from this again another tube passes to 
an equal height with the first, and dips into the second compartment, and 
80 on througbout tbe several compartments to the last io the series; from 
which a tube passes into the hydraolic main. From the ends of the two 
latter tubes above described, two smaller tubes rise and enter the front of 
the condenser; these tubes have soch a form that by a bend іп the hori- 
zontal portion, it acts as а вурһоп, and prevents the gas rising from the 
retort by these channels into the condenser. From the back of the con- 
denser there is a syphon, which can be opened or shut at pleasure ; this 
syphon, if required, will conduct the tar and ammoniacal liquor to the 
furnace. 

When the charge of coal in the retort is being decomposed, the gas and 
vapours formed pass (by the middle tube above described) up and down 
the series of pipes in the refrigerator, depositing the tar and other conden- 
sible matter іп the condenser, from which the fluid matters, viz., water 
containing ammonia and sulphurous acid, and tar, flow by the two sy phons 
first above mentioned, into the two tubes within the retort; here, coming 
in contact with the heated metal plates, these waters, the putentee states, 
are decomposed ; the metal becoming oxide of iron by the decomposition 
of the watery vapoor, at the same time that the free hydrogen unites with 
the carbon of the pitch and tar, it forms a superior gas. Coal contains 
besides sulphur, ammonia ; the steam in passing over the oxide of iron 
formed in the tubes, enables it to absorb a larger quantity of өпірһаг. 
In this manner the metal is converted into sulphur of ammonia and iron, 
and the gas sufficiently purified for ordinary purposes; but if it be used in 
private houses, it is to be further purified by passing it through sulphuric 
acid, diluted with three proportions of water, and then through lime before 
entering the gasometer. 


PROPELLERS FOR STEAM VESSELS, 


Perer Cravssen, of Leicester-square, Middlesex, gentleman, for “ fm- 
provements in methods of an apparatus for propelling and exhausting und 
compressing air and aeriform bodies.”—Granted July 23, 1846; Enrolled 
Jan. 23, 1847. (Reported in the Patent Journal.) 


ЖК. а: 
UPEER a ae ел 
ЙЫ 7 | 


This invention relates to propelling vessels from the stern. With this 
view, the patentee employs horizontal propeller shafts, attached to the pis- 
tons of two steam cylinders ; the ends of these shafts, which pass through 
staffing-boxes into a watertight casing, are affixed to frames or 
subdivided into twelve or more compartments, for the reception of an equal 
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number of swing floats, which open one way, to admit of little resistance 
to the return stroke. These propellers, which move in a line vertical with 
the rudder of the vessel or boat, аге thrnat or driven, by the action of the 
steam piston, forward in the direction with the line of motion of the vessel 
or boat ; the mode of reversing being the alteration in the direction of the 
float boards to the required direction. The patentee claims under the first 
bead of his specification the mode of, or apparatus for, propelling boats or 
тезге! from the stern by suitable means hereinafter described. 

The second part of the specification relates to the mode of an apparatus 
for propelling vessels or boats by the means of circulatory revolving pad- 
dies. In constructing float wheels according to this invention, instead of 
applying float boards to hollow frame wheels, the patentee attaches them 
to cylindric drums having suitable recesses formed in their peripheries for 
their reception. Fig. 1 represents an end view of the improved wheel, and 
55. 2 а sectional side elevation taken through the dotted lines, А В. аа, 
i? the eyliadrical drum which may be of metal or any other light sub- 
stance, such as cork, wood, or otherwise. bb, are float motion rode, at- 
tached at right angles by the hinge or joint 4, to the float boards сс. ее, 
are smali friction rollers, which turn on centres at the ends of the motion 
rods b b, for the purpose of directing the position of the float boards; g g, 
are slottled bridles or guides, in which the friction rollers ее travel; these, 
rollers, when moving concentric with the drum aa, remain stationary, but 
when they 1 into the eccentric channel AA, they cause the free use 
of the float в to move outwards, tilt, on arriving at a point coincident 
with a vertical line drawa through the centre of the drum, they present the 
whole of their surfaces to the water, as seen at f; i i, is a crank shaft 
passing through осор boxes, k k; jj, is а water-tight casing, enclosing 
the wheels. The inventor states that wheels so constructed are to 
be placed in the hold of a vessel or boat, on each side of the keel, trans- 
versely, and driven by steam or other motive power engines; and he claims 
under this second head of his invention, the mode of, or apparatus for, 
propelling vessels or boats, by eirenlatory revolving paddles, as herein - 
before explained, 

The third part of the specification relates to the construction of vessels 
or boats formed with bottome of double curves and double bilges, the 
object of which ito 17 * those оп board to . the vessel or boat 
when necessary; for this purpose the patentee employs an air - pump in 
connection with а bulk. hend, or longitudinal channel in the hold of the 
тезегі or boat; each boat ог vessel having double curved bottoms, with 
double bilges, are formed like two boate or vessels placed side by side; 
these double carved bottoms are boarded over, forming the floor of the 
vessel or boat, and between which ап eir-pump and suitable apparatus ів 
ewployed to drive the bilge water out, or let other in: the action of valves 
opening outwards as well as inwards causing the water (by a pressure of 
air from the air-pemp, on the surface of the same, between the bulk-head 
or longitudinal chamber) (э be driven out through the bilge at the bottom 
of the vessel. Tho inventor claims ander this third head of his invention, 
the method of, or apparatus for, constructing vessels with double curves 
and bilges, for purposes of ballasting, or driving the bilge water from the 
vessel or boat, through suitable valves in the bottom of the vessel or boat. 

The fourth part of the specification relates to the mode of, or apparatus 
for, propelling boats, vessels, barges, carriages, and vehicles, by the means 
of pulley wheels attached to the vessel, or carriage, to be propelled, and 
drives by steam or other motive-power, by fixing a rope or chain at each 
end of the road, or canal, and passing it over the pulley wheels in a suit- 
able manner to be acted upou. 

The patentee claims lastly, the mode of, or apparatus for, propelling ves- 
sels, beats, barges, carriages, caris, agricultural implemeuts, aad vehicles, 
by the application of wheels, pullies, ropes, or chains, for the purposes 
herinbefore described. 


TESSELLATED WORK. 


Hemy Avsrix, and Tuomas Wausren RAIL, of 10, Walbroek, 
Lendon, civil engineers, for “ Improvements in wood тогаіс, and tecscliated 
work.”—Granted Jane 20; Enrolled, December 20, 1846. 


The improvements relate, first, in the application to wood mosaic and tes- 
sellated work of an elastic and easily-compressible material, meek pee 
each separate square or tessera. Second, to the mode of putting together an 
forming such work when the tessera is equare, with such elastic and easily- 
compressible material surrounding each square or tessera, as shown іп figs. 
1, 2, 3, 4, 5, and 6. 

Fig. 1, shows a block of wood mosaic, and tessellated work, in its final 
state af preparation, with a full design or pattern running through it, and 
merely requiring to be cat into sheets of the required thicknesses, for 
we in the manner after described. Figs. 2 to 5 represent five different blocks 
ef the various coloured woods, forming part of the design өс pattern in fig. I. 

teseellated work, showing 
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mosaic, these pieces being regulated according to the design intended. Then 
sheets of cork are taken and carefully cut or prepared to a thickness in pro- 
portion to the size of the square or tessera, (about Auth) ;-the cork is then 
trimmed or fitted to the length and width of the before-mentioned pieces of 
wood; and pieces of wood and sheets of cork are then glued or ce- 
mented alternately together, forming them into different blocks, such blocks 
being regulated in number by the number of the compartments into which 


ig. 7. 


five of these blocks, similar to figs. 2 to 6, each block being confined to its 
distinct compartment of the full design or pattern, as shown at e, f, о, A, i, 
in fig. 1; and in forming and making up these blocks, the different coloured 
and description of pieces are to be arranged in the order reqnired to form 
the pattern. These blocks are next cut up, arranged, and prepared, after 
tbe following manner, viz.:—wheu it is desired that the mossic should be 
prepared with the grain or fibre of the wood vertical, or nearly ео, first cut 
tbe blocks so arranged, in half, in the direction of the dotted line, d fig. 2, 
and then cut each of the halves into separate planks, or pieces of the re- 
quired thicknesses, in the direction of the dotted lines, 6, 0, 0, as shown in 
fig. 2; and when it is desired that the mosaic should be prepared with the 
grain or fibre of the wood horizontal, then cut the blocks so arranged across, 
in the direction of the dotted lines, е, с, е, м shewn in fig. 6. Afterwards 
plane these separate planks or pieces to the exact size of the square or tes- 
sera of the work, and then proceed to make up the block of the fall design 
or pattern, as shown at fig. 1, in the following manner :—take the plank 
from each of the separate blocks, 2 te 6, and then glee i 


sheets of the thickness desired (say ths of an inch), and each shest will 
present precisely the same design өт and each square or tessera be 
surrounded by the cork so introduced im the work as before mentioned, кей 
be іп a state for use acce to the for which it is intended, ex- 
espting that, in cases where weed to be artificially eslonred is used, (еге 
sheets, or tuch parts of them as are intended to be artificially coloured, willl 
frst require to undergo that process, which is well known, it being at this 
stage of the manafacture that it ie preferred to coleur the wood when ft 
artificially coloured. 


This көзге and teseelinted werk ie applicable (е focring, panelling, 


the purpose of making floorings and wainscotings, ог panellings against 
walls, it is preferred, before fixing it, to fasten each sheet of the mosaic, so 
prepared, upon a separate suitable ground-work or foundation ; for this pur- 
pose a double set of thin boards, glued or cemented together transversely 
to each other as to grain, does extremely well. 

When used as a loose covering, it is fastened on to a thin surface of papier 
maché, or felt, or a preparation of india rubber and cork, known by the name 
of kamptolicon, or other suitable material. The material we have named 
throughout the description already given of this invention, as the surround- 
ing material for the square or tessera, has been confined to cork, and which 
ја the material preferred by the patentees; but any other material which 
may be of an elastic or easily-compressible character, each as caoutchouc in 
ita various states of preparation, or soft leather, papier-maché, felt, gutta 
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percha, and other materials partaking of the like properties, will answer 
the purpose; some of the materials here referred to for surrounding each of 
the equares or tessera, may alen be applied in a fluid, or soft, or plastic state, 
and poured or pressed in between the squares or tessera, instead of being 
applied in the way described. 

In diagonal work, where the tessera of the mosaic is otherwise than square, 
it is to be made up in tbe usual way of preparing and forming inlaid work 
when made up into blocks, except that the elastic and easily-compressible ma- 
terial before described all round each vessera, is introduced; and where com- 
bined with work in square tessera, as shown at fig. 7, the principle of mak- 
ing up the pattern is applied, when formed of square tessera as already de- 
scribed, as far as it may be practicable. 


ТІ th i 


ATMOSPHERIC RAILWAY TUBES. 


WıLram Wancour, of Ashton-terrace, Coronation-road, Bristol, civil 
engineer, for “ certain Improvements in the manufacture and arrangement 
of paris and apparatus for the construction and making of atmospheric 
failways.”—Granted Aug. 11, 1846; Eurolled Feb. 11,1847. (Reported in 
the Patent Journal.) 

This invention relates to an improved metbod of manufacturing the trac- 
tion tubes for atmospheric railways, in which the driving pistons work these 
tubes, which are of cast iron or other suitable metals, made in the ordinary 
manner, but differ only in the construction of the longitudinal valve, which 
is formed of different segments (answering a double purpose, by forming 
the top portion of the traction tube as well as the longitudiual valve), each 
(segment being formed by layers of flexible material, such as india - rubber, 
leather, or other elastic substance, placed between metal plates of given 
lengths, admitting by its flexibility a free passage to the piston rod. Fig. 1 
represents a transverse vertical section, and fig. 2 a plan view of the top, 
showing the longitudinal valve; a a із а cast iron tube, or traction pipe; 5 is 
a metal segment of the longitudinal valve; с с is the outer segment or flexible 
portion of the same; dd are four lifts, two of which are attached by their 
ends to one side of the segment, I, and the two alternate ones to the other, 
зи, by which it will be seen that, as they prees upon the flexible substances, 
e e, they keep the joint, indicated by the dotted lines, hermetically sealed ; 
.@ is a lifting valve wheel, which travels with the piston on the frames, ff; 
g is a piston motion rod, which is attached to the carriage, when motion is 
given to the piston by an external atmospheric 3 the wheel i raises, 
за the piston advances, the alternate segments of the valve, shown by the 
dotied ling 4, forming an open channel for the transmission of the arm p; 

dda a circular bar or hinge, on which the valves turn; rr is belt or loop, 


pasting through the ‘semicircular bearing j, and over the rod or hinge, Ай. 
The inventor states that be does not confine himself to the whole of the 
details berein given, so long as the important peculiarity of his invention be 
retained; but he claims the use of an atmospheric tube, divided longitudine 
ally into two parts, whether connected by hinges or not, and forming а com- 
plete tube, ready for exhaustion when closed, the longitudinal connection and 
joint between the top and bottom parts of the tube being effected without 
having recourse to the elasticity of the material of which the tube is com- 
posed, or the intervention of an elastic or flexible material, to form a hinge, 
as at present used in the construction of Clegg and Samuda’s, closing entirely 
by the weight of the upper parts, without the assistance of springs or other 
mechanical contrivance. Не claims also the longitudinal ribs forming the 
abutment for the top valve, or the other half of the tube. 


METAL ROLLERS. 


Tuomas Parnes, of Handsworth, near Birmingham, gentlemen, for “ Fase 
provements in the manyfacture of rolls, for rolling iron and other metals. 
Granted August 4, 1846; Enrolled February 4, 1847. 

This іш t relates to the mode of rolling iron and other metals. 
Heretofore the rolls have been cast with necks or ales at their ends, which 
are liable to be broken when in use; and it has also been attempted to cast 
rolls on to bars of iron, to strengthen the axles or necks; but in such cases 
the inventor states that bars of iron so used are much injured, and being 
weakened, are unfit for such purposes. The patentee proposes to cast the 
rollers of any given size required, hollow, so as to admit of the shaft or axis 
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driving іп wedges or keys at the end of the roll, which keys should be se- 
eurely retained from moving by shrinking wrought iron collars on the shaft 
or axles; the working journals are turned in the wrought-iron shafts, after 
keying on the rolls, and the surfaces of the rolls tarned; by which mesns of 
manufacturing rolls for rolling iron and other metals, the inventor is enabled 
to obtain them with stronger necks or axles. Тһе wrought-iron shafte or 
axles are passed through hollow rolls, which the inventor prefers to he cylin- 
drical openings in the cast iron rollers, but he does not confine himself 
thereunto, as other shapes may be used. The claim is for the manufscture 
of hollow cast rolls for rolling iron and other metals, and fixing thereunto 
wronght-iron shafts or axles, as described. 


GAS METERS. 


АзжхАмрва Anous CROLL, of Suffolk-street, Clerkenwell, for “ Im- 
provements in gaa-meters.”—Granted May 13 ; Enrolled November 13, 1846.“ 


The improvements relate to the use of a tumbler apparatas for actuating 
the valves of dry-gas meters with one partition, which approaches to and re- 
cedes from the plane of attachment to tbe side of the meter, but does not 
pass through the same; so that the flexible material whereof the diaphragm 
is partly formed, is bent only іп one direction. The improvements consist 
in the application of an apparatus for working the valve, which depends for 
its action upon the use of a tumbler, so formed, that on being moved to a 
point jast beyond the horizontal or central position, the tumbler will fall 
over and instantly change the position of the valve. 

Fig. 1, Plate VI. is a vertical section of the improved meter; fig. 2, а ver- 
tical section, taken at right angles to fig. I; fig. 3, is a horizontal section, 
taken on the line л, в, of figs. 1 and 2; and fig. 4, isa plan, top plate re- 
moved; а, the central part of the diaphragm, formed of metal, and 4, the 
flexible material, fastened to the edge of the part a, and to the side of the 
meter at e, e; the part а, is so large that it cannot pass heyond the point е, 
where the outer edge of the flexible material is secured, but simply advances 
to and recedes therefrom; hence the bending of the flexible material will 
only be npon one surface. The diaphragm is supported in a vertical posi- 
tion by the frame d, d, which is jointed to it, and to the upright rod е, sup- 
ported hy the arm f, which is fixed on the vertical spindle 9; the diaphragm 
is guided in ite movements hy tbe rods А, А, the lower ends of which аге 
connected by short links to the part a, and their upper ends are suspended 
by a horizontal rod і, (inserted through them), from two arms j, j, fixed to 
the upper side of the cylindrical portion of the meter. Upon the top of the 
spindle g, is fixed an arm k, carrying a roller, which, being moved to and fro 
within the inverted arch J, on the tumbler tube m, will canse either end of 
that tube, alternately, to be raised from a depressed position to а point be- 
yond the horizontal, when the weight, preponderating at the other end, will 
oceasion the instanstaneous descent of tbat end, and this movement is com- 
municated to the valve by the means hereinafter described ;—the tumbler. 
tube falls on a spring n, at either side, and thas any shock is prevented. The 
tambler-tube contains quicksilver, but shot may be snbstituted, and the 
tumbler apparatus may be otherwise varied, and yet retain the same charac- 
ter of action. 

о, is an arm, fixed to the tumbler, and provided “witb a fork p, which acts 
on a plate or arm g, on the axis of the valve ғ, and by this means the posi- 
tion of the valve is changed at each movement of the tumbler, which, as will 
be readily understood, derives its motion from the reciprocating action of the 
diaphragm, communicated to it through the agency of the parts d, е, f, g, k, 
andi. The valve ғ, is contained іп а valve-chest з, (to prevent the gas from 
coming into contact with the works in the upper part of the meter) into 
which the gas enters from the supply pipe through tbe passages ¢, м; by the 
movement of the valve, the gas is alternately admitt d on either side of the 
diaphragm, and, after acting upon it, proeeeds through the passages v, w, to 
the pipe leading to the barners. The motions of the diaphragm are regis- 
tered by means of a detent or driver 2, on the upper part of the spindle g, 
taking м а ratchet-wheel у, connected with ап ordinary registering appara- 
tus or index. 


— — —— ———2 . 
© The description of this patent was accidentally omitted In last month’s Journal ; the 
engravings are there given. 


IMPERMEABLE SOLUTION FOR STONE. 


Fraxcots Tzvenzxxx, of Red Cross Square, Cripplegate, feather mer- 
edant, for “ Improvements in treating stone, to render it hard and imper- 
meable, and in colouring the same.” (A communication.)—Granted Aug. 
6, 1846; Enrolled February 6, 1847. 


The improvements relate to rendering soft and porous stone impermeable 
to moisture, and coloring the same by immersing the stone in a boiling s0- 
lation consisting of coal tar, pitch, bitumen, tallow, and other fatty sub- 
stances, in the proportion of 85 parts tar, 10 bitumen, 3 tallow, and a small 
portion of linseed ой. The ingredients are boiled in а suitable vessel, aad 
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when they boil the stone is placed оп a frame, and lowered into it. The 
period allowed for the stone to be soaked through is from 8 to 48 hours, 
according to the size, or if it be only desired that the solution should pene- 
trate the surface, two hours will be sufficient for every inch in depth. 
Some description of very porous stone will not become filled by a long con- 
tinued boiling : for such stone there is to be added to the above mixture 
carbonate of lime, such as chalk or marble, iron rust, granite, and potters’ 
clay, in бпе powder ; this latter mixture is to be applied to the surface of 
the stone with a hot iron. If it be required to have the stone of a light 
colour. instead of tar apply resin of the lightest colour, mixed with turpen- 
tine, oils, and all kinds of gam, іп the proportion of 15 parts resin to 80 of 
turpentine, and if the stone is to be of a clear white coloar, add white 
lead, zinc, and carbonate of lime—if any other colour is desired, add to 
the last compound the dyes usually employed by painters. 


CLARKE AND VARLEY'S PNEUMATIC PILE-DRIVER. 
Tbe pneumatic pile-driver, which has been erected on tbe premises of 
the inventors, is of the full working power, being 36 feet high, the air tube 
4 17 inches diameter, and the monkey weighing 16 cwt. The engine and 


air-pumps at present in use are very inadequate to the proper working of 
this powerful machine, and the air-pumps are only 10 inches diameter— 
still, even with these, a vacuam is obtained, sufficient to raise the monkey 
to the summit in one minute; and, by opening a valve s below the piston 
b, for the admission of air, it instantly descends; yet such is the perfect 
control under which it ia hold, that it сап, by the operator at the valve, be 
arrested in its descent at any part of its fall. There ів no time lost in the 
descent of а catch, as in the old plan—the chain connecting the monkey 
with the piston being constantly attached, and сап be, of course, length- 
ened or shortened, according to the height of the fall required. The dia- 
meter of this tube being 17 inches, the area Is nearly 237 inches; and thus 
allowing only 10 Ib. pressure to the inch, this diameter of piston, ö, would 
raise a monkey of considerably greater weight.—Mining Journal, 


The Art of Glass Painting has sustained а loss by the death of М, 5. 
Frank, who died lately at Munich, aged 77. Не was one of the first who 
made experiments for resuscitating several ancient methods of glass 
stainlng, which had been Jost during the lapse of centuries. Thus, he had 
been called, in 1818, to Munich, to assist the establishment of the Royal 
Institution for Glass Paintings. 

13% 
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PROGRESS AT THE NEW HOUSES OF PARLIAMENT. 


Onur readers will be glad to know what is the actual position of these 
works; and we are enabled to satisfy them, having recently had occasion 
to make a hasty survey for ourselves. The fittings up of the House of 
Lords and of the adjacent apartments proceed apace ; and the House itself 
begins to assume its finished appearance. The details are most gorgeous. 
No works of modern times can compare with them; yet the impression is 
owe of subdued magnificence. The wood-work is nearly completed and 
Brod, and the heraldic painter is busy. Не is now chiefly employed in 
inserting the arms of the Lord Chancellors, which аге in process of being 
a on the upper parts of the pannels along both sides of the chamber, 

blank spaces of the walls, to be hereafter painted in fresco, are tem- 
porarily hang with crimson drapery, powdered with golden crowns, roses, 
&c. The reporters’ gallery fronts the throne, and is almost as prominent 
and ornamental an object as her Majesty’s seat. The brass railings of the 
gallery are fitted. This leads into the corridors for Lords and Commons. 
The many doorways ingeniously form part of the lower panelling of 
the jambs of the windows. Mr. Barry seems to have heated the 
rooms without Dr. Reid's aid. We found them of а very agreeable tem- 
perature. No stained glass has yet been permanently fitted. Some has 
been tried ;—and the effect is said to have been excellent. It is, we be- 
Пете, in preparation by Mr. Hardman of Birmingham. The antechamber 
of the House ef Lords, next the throne end, is almost completed :—so is 
the public hall at the opposite end. In the first, the style of decoration is 
almost as elaborate as that of the Нопве of Lords itself. Above а fire- 
place, we observed a large pannel of sculptured wood-work, representing 
Queen Philippa pleading for the burgesses of Calais. It did not impress 
us very favourably,on a rapid glance. The position of Edward III., with 
his crossed legs, looked graceless. Іп the public hall, we were struck 
with the magnificence of the floor; on which Minton’s Encaustic Tiles in 
colours of red, yellow, and cobalt—are in process of laying down. In the 
centre is a red and white rose of marble, surrounded by brasswork enam- 
elled: and the borders of the tiles are judiciously marked by lines of black 
Derbyshire marble. The outer gates of the House of Lords are visible 
from this hall. They аге of brass,—and very beautiful is their workman- 
ship. Неге, too, the wisdows аге to be of stained glass hut gone is yet 
fitted. These are the only parts of the building which give an idea of 
what the whole will be when finished.—The House of Commons is very 
backward—not even roofed in. The central tower is beginning to be seen 
above the surrounding buildings ; and the groining of the arch of theVic- 
toria Tower із turned.— Atheneum, 


REVIEWS. 


Firat Series of Railway Practice; а collection of working plans and 
practical details of construction in the public works of the meet celebrated 
engineers, By 8. С. Brees, С.Е. Third edition, with additional ex- 
amples. Lendon: Williams & Co., 1847. 4to, рр. 164. Plates. 

Of the former editions of this work we have already given favourable 
reviews. The present edition has had its value considerably increased by 
numerous improvements and additions. It is a thick quarto volume, hand- 
somely printed and illustrated by seventy folio steel plates, which occupy 
the greater part of its bulk. These illustrations are not merely showy 
useless specimens of steel engravings, but have been got up with regard to 
direct practical utility as weli as clearness and neatness of execution. 

It might bave been of advantage, perhaps, to have made the letter-press 
explanations more copious. They contain notices of the construction, cost, 
dimensions, &c., of the different railway structures represented. There 
аге 43 drawings ef works on the Birmingham Railway, consisting princi - 
pally of bridges, retainieg walls, and details of tunnel works. Among the 
snbjects of the plates fur the Grand Junction Railway, is the aqueduct for 
the Bridgewater Canal; for the South Eastern Railway, the timber pier 
in Folkestone Harbour, and the reservoirs and tanks at Tonbridge ; for the 
Greenwich Railway the large 26 feet turnplate at Greenwich with details. 

As another series of illnstrations of “ Railway Practice” is promised, 
one ог two hints for slight improvements may, perhaps, be allowed. In 
the present work many of the engraviogs are insufficiently explained, and 
of several no explanation whatever is given. The specifications for con- 
tractors, from which copious extracts are made, are not always trustworthy, 
as alterations in the plan of operations sometimes occur during the progress 
of the works. At all events, it would always be more satisfactory to state 
what bad been actually carried into effect, and the difficulties encountered 
in the undertaking, than to copy out the specification, The latter plan is 
the easiest, bat not the most useful. Lastly, there ought to be а good 
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index, referring not only to the plates; bat to the letter-prees aloo. fa 
reality, however, these drawbacks are very slight, for the work is indeed 
admirably illustrated, and quite worthy of the expense and labour bestowed 
upon it. To the practical engineer, 20 large a collection precedents of 
railway construction mest be of great and permanent utility. 


Select Writings of Ropert Crampans. Vol. I. 
Orr, 1847. 1200. 

This book does not fall within the scope of our Journal, bat from what 
we can see, seems to contain some well written familiar and humorous 
essays, by the well-known Edinburgh writer, Mr. R. Chambers. The 
essay on English ingennity and enterprise, in a new point of view, is par- 
ticularly good. 


Essay I. Leadon: 


Algebra made Easy. Ву T. Tate. Loedon: Longman & Co., 1847. 
12mo. 

This is a smal work by the Mathematical Master of the National 
Society’s Training College, Battersea, and is intended to lead the pupil, by 
an casy transition, from the prisciples of arithmetic to those of algebra, 
and is the best adapted for the purpose intended of any that we have 
seen. 


An Introduction to the Present Prectice of Surveying and Levelling ; 
with an Appendix. Ву a CVI Enoineer. London: J. Williams & Co., 
1846. 8vo. 

The author has treated the sabject in a clear and simple manner ; his 
method of keeping the Field book is good. The Appendix might have 
been left out, as it adds to the balk of the work, without any adequate 
advantage. The methed of getting up a survey is well explained. The 
work is illustrated with nine plates. 


NEW CORN EXCHANGE, BIRMINGHAM. 


It has beea determined to erect а new Corn Exchange ia Birmisghem, 
immediately behind the St. George's Coach Office, in High Street, between 
Carr’s-lane aad Casile- street. The plans have been by Mr. B. 
Hemming, architect ; the building wiil consist of a hall, 110 feet long by 40 
feet wide, lighted by a semi-circular roof, surmounted by a extend- 
ing the whole length of the ball. The room will be 50 feet in height, and 
will be divided inte side compartments by pilasters, between which stands 
and tables, intended to be let to farmers and dealers, will be placed. It 
is to have a glass roof of semi-circular shape, as the best suited to admit the 
greatest quantity of light. According to a local paper, this spacious room 
will have two doors, one leading from a vestibule, with columns and orne- 
mented ceiling, at the entrance of St. George’s-court, in High-street, the 
other with a still larger vestibule at the Castle-street entrance. A porch, 
ornamented with pilasters of the Roman Doric order, will form the High- 
street entrance; that by Castle-street, which will be the principal front, 
will be enriched with eight columns, and ornamental recesses leading to the 
vestibule and to the floor beneath, which it is proposed shall be appropri- 
ated to the exhibition of agricultural implements. The building is of the 
Roman Doric order, in cement. The extreme length of the building will 
be 167 feet, the width varying from 37 to 40 feet. The builder is Мг. 
Briggs, and the cest will be 5,000/. 


MOULDED BRICKS. 


“In а ceunty like ours,” says а correspondent of the Bury Herald, 
“ where there are no quarries and so many clay pits, and where conse- 
quenily stove is so dear and scarce, and bricks, both red and white, so 
common, I rather wonder that brick is not more used for the finer moald- 
ings, in the place of stone. In former times, and it might be equally so 
now, mouldings of all kinds were highly ornamented, frames to windows, 
porches, chimaeys, &c., were made of brick. Besides being much cheaper, 
and qoite as darable as stone, they had this advantage,—that the most in, 
tricate patterns could be made nearly as cheap as the plainest; and also- 
that any colour might be used, if not in the brick itself, yet on the outside 
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and burat in. White brick ouod tbe windows rede ere soinera A honto, 
a foil to в flints ; red brick to white, and vice rersa. 
ee cusses x 3 the use of moulded bricks. Wes- 
therpe hall, one df the first buildings of this class, was erected by Brandon, 
Deke of Suffolk, shout the year 1500, who resided there with his wife, a 
Кі sister and widow. Though hardiy a remnant even of the ruins re- 
mainos, yet fragments turn up which show the beauty of tbe brick mould. 
ings. They are of a very hard and compact white brick, which retains its 
original sharpsess, and some of them, having the Doke’s crest in relief 
pon them, still ornament a bridge of the same date as the hall, The 
ather example is West Stow Hall, bailt by the same боке, the gatebouso 
of which is a noble specimen of brick building. As an example of the use 
of brick mouldings in churches, I may name Ixworth Thorp, a doorway of 
whieh church bas its mouldiags and circular arch, formed ef red brick.” 


NOTES ON FOREIGN WORKS. 


State of the Gallery of the Louvre, and ef French Art ің generel.—M. 
Clarac, conservator of the antiques of the French national gallery, has 
lately died—a loss much to be regretted. The count was the author of 
the catalogue of antiquities, most valuable also, on account of the fine and 
accerate iption of the, materiale (metals, stone, &c.), of which the 
aacieats constructed their buildings and ornaments. It is true, that М. 
Clarac owed much to the notes of his predecessor, M. Viseonti—still, the 
digestion and arrangement are his. The French press blame much the 
choice of his successor, attribnting it to court influence and his seat in the 
House. They complain also that no care is taken of securing new acqui- 
sitions to the Gallery, and speak of antique bronze Silens, &c., purchased 
tately by either millionaires or Englishmen. These general complaints 
have become the more pungent, as the works and ideas of Winckelmann 
seem to acquire great influence in France, and the public naturally expect, 
that persons so well provided for from the public purse, should be those to 
costinue the researches of that great German art-critic.—A still greater 
opposition and schism is observable in the department of painting, where а 
most mediocre catalogue (analogous to that common - are index of the 
British Museum), is placed in jaxta-position with that of the lamented 
M. Clarac. The very exhibition of the Royal Academy, and still more 
its prize decisions, are threatened with a most determined opposition; and 
the first painters have resolved on sabmitting no more to such а tribnnal, 
and not to send any more pictures to the exhibition. It has been a matter 
of surprise, that шөп like Ary Scheffer, Delacroix, Decamps, &c., should 
bave quailed under the dictates of a secret tribunal; and it is quite natural 
that they, and other painters and sculptors, bave resolved oa forming ao 
exhibition of their own—that of the artists of Young France. Amongst 
the most telling members of this opposition is one, of з strong and original 
mind—M. Barye, the sculptor. His groups in bronze, candelabras, &c., 
are highly spoken of—aod it is much to be regretted, that he is not in the 
position for exerting himself on some larger work, being neither a knight, 
nor a F. R., or R. A. 


The Paintings and Carvings of St. Baron, Ghent,—This celebrated 
ancient edifice seems to have become, of late, a sort of art-stones, out of 
which anything was sold to the highest bidder. In cousequence of which, 
the Belgian legislation bave decreed, that no public establishment should 
be allowed to гей their objects of art! It is said, that a speculator had, 
at first, sold some Vau Eyeks to a German museum for 400,000 francs.— 
One of the most celebrated Flemish carvers was Francois Flamand, whose 
bronzes, terra-cottas, and carvings in wood, are admired in many collec- 
tions, The two famous altar-pieces of St. Bavon are now in Paris. They 
also had become the object of judicial litigation between the sellers and 
the publio authorities. They resemble, rather, small chapels, being 12 
Teet by 15 feet. They are crowded with ornaments of architecture іп 
the Flamboyant or the Florid Gothic style. The one is of 1504, and re- 
presents the Life of the Virgin, in four episodes. Most of the figares are 
worked out in ronde-bosse or alto-relievo. The second altar-piece represeuts 
the Life of St. Bavon, or St. Benoit, consisting of six very complicated 
compositions. The style of these carvings, enveloped in festoons and 
garlands of flowers, and thousand-fold foliage interwoven and interlaced, 
ie very interesting, combining the stern style of Catholicism with the more 
lively forms of the Renaissance.—The present state of wood carving in 
France is not encouraging. Except the chair of St. Vincent de Paule, 
executed by М. Duseigneurs, no other real artistic work of the kind is to 
be met with. It fs not the fault of art, as France possesses some superior 
statuaries,—but of the public, who have become, it seems, insensible to 
a but the most flimsy and tawdry productions of art. 

М. Violet Leduc, the Restorer of Notre Dame, Paris.—This gentleman, 
to whom the thorough restoralion of that huge building has been inirusted 
by government, at an expense of one miilion francs, bas been attacked in 
various ways, of late, by the opponents of Gothio architecture. To this, 
he bas answered іп а most triumphant way—asserting, very justly, tbat 
every real and genuine style of art is „ properly, judiciously, and 
grandly carried out. Tbe lovers of Gothic architecture have, moreover, 
Імігіу gained another triumph, in consequence of the municipality of Paris 
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having decreed the erection of the church of Ste. Clotilde in the Gothic 
style, whose piles are rapidly rising, asd promise to be a new ornament to 
the French metropolis. 

Cornelius and Humboldt. It is now certain that M. Cornelius was 
obliged to decline the offer of undertaking the frescoes for the internal 
decoration of the Houses of Parliament at London; previous engage- 
menta at Berlin left bim, indeed, no alternative in this respect. He has 
just completed tbe sketch ef a medal, which the King of Prussia intends 
to present to M. Humboldt as a token for his great work Cosmos. The 
drawing represents the Genius of Science lifting the veil of Nature, per- 
sonified under the image of а beauteous maiden. The diferent branches 
of natural sciences are appropriately represented, and to show clearly that 
mush yet remains unrevealed, à sphynx is seen, to which the Genius 
points as ths object of future inquiries, On the reverse, a likeness of М, 
Humboldt wili be engraven. 


Restoration of the Cathedral of Speyer.—This muemmyary of the old 
German Empire is to be restored, by order of the King of Bavaria. The 
cathedral, one of the oldest in Germany, bears some traces of the Byzan- 
tine style, and vies in size even with that ne pies zitra of mediæval build- 
ings, the Dome of Cölln. The German press speaks highly of the gran- 
dear of the style in which the restoration je contemplated : the architect te 
the well known Gärtner. of Munich. The frescoes are entrusted to М. 
Schraudolf, who has already exhibited his vocation for works of high art, 
in the St. Boniface and Ali Saints chapels at Munich. Beside him stands 
Schwarzmann, for the ornamental decoration of the cathedral. The paint- 
ings of the vaulted ceiling of the huge choir are already sketched, and the 
gold ground of Byzantine style completed ; and the rich ornamental work 
of Schwarzwann shows, how this thinking artist knows judiciously to 
co-ordinate himself and bis work to the great ensemble to be achieved. 
The spring will see the completion of the tower, and the lateral choirs and 
nave will follow in due succession. The principal painting will represent 
the Life of the Virgin Mary, and that in the southern cboir the Life of 84, 
Stepben ; the northern choir will be adorned by the deeds of St. Bernard, 
who preached, in the lach century, in that very same cathedral, the second 
Crusade! The figures will be either painted on the gold groond, or be 
separate fresco paintings. This restoration will add much to that wreath 
of nature and art beauties, by which the banks of the Rhine are so attract · 
ive to every sensible mind. 


A New Rudder for Large Ships.—M. Fouque, magazineer of the French 
navy, has submitted to the minister of marine the plan of a new rudder, 
which has been applied on board the corvette La Recherche. The com- 
mander of this vessel having certified to the secretary of state, that it was 
preferable in several instances, and also on account of its solidity, to those 
in general use, his excellency has given orders to apply М. Fouque’s гай- 
ders to two vessels of the Port of Toulon, destined for long voyages, іп 
order to try their effect under different climes and latitudes. 


Haven of Swinemiinde, Prussia.—The government are doing everythmg 
towards making this harbour convenient to their own and foreign shipping, 
as its situation is most advautageous. A large dyke bas been constructed, 
by which the hitherto shallow and sandy emboucbure of the Swine bas 
been deepened to upwards of 90 feet, and made accessible even to ships 
of war. Of late, the bed of this river also has beeu deepened to 16 feet, 
from Swinemünde to Stettin. Fortifications, also, in case of war, are con 
templated. 


Gas Lighting at Nüremberg.— We extract tbe following as a curions 
specimen of German tenders and contracts: “ The gas-manufactory to be 
completed within the space of a year, so as to supply 300 lanteros—fine 
for each week of delay in completing contract f30. The persons hitherto 
employed in the lighting of the city, to be retained by the new company. 
The city will require, in all, 580 ligbts, and a length of pipe of 75,000 
feet; the sixth part of the lights to be employed as candelabras, each to 
cost £7 ; the lanterns, £3 108. Each light for public ase to be calculated 
to burn 1,400 hours a-year, and 5,000 cubic feet of gas to be kept іп re- 
serve, The conducting pipes, which will be subject to a pressure of ten 
atmospheres prior to being used, аге to be calculated for 6,000 lights, at 
43 English cubic feet of gas to be consomed per hour. Each flame of that 
sige has to possess (as ascertained by Rumford’s photometer), seven times 
the strength of a + Ib. wax caudle. Each of such flames is to be paid for 
at the rate of 23 fl. 30 хт. (23), for the yearly calculated burning space of 
1400 hoors, Private individuals pay for 1000 cubic feet of gas for 25 
years, 6 8. 15 xr., and quantities of gas are also to be had by the gas me- 
ter. If purchased withont contract, апу number not exceeding five lights 
costs 87 fl.; not exceeding ten, 47 fl.; from forty to sixty, 100 fl., and so 
on.” It is said that the burgomaster of Nüremberg is a very good calcu- 
lator ; and so it would appear from this contract, of which we bave only 
given the most important part. 


Over-Zeal of Art Collectors.—A very considerable theft of Pompeiiao 
antiquities, frescoes, and bronzes, has been of late discovered fn the Museo 
Вогбопісо, at Naples. This questionable acquisition was destined for the 
London market, and was already on board ship for exportation. The 
throng of travelling collectors, however, throughout Italy is quite astound- 
ing, aud antiquities are mach dearer in Rome and Naples than they are in 
the Strand or Wardour-street. 

The Moving Mountain near Unkel on the Rhine. — Prof, Nöggerath, 
of Bonn, has delivered а lecture оп this curious phenomenon (ante p. 63), 
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by which he bas proved that no volcanic agencies—fire or hot vapoure— 
have occasioned the fall of the mountain. It is merely a land-slip, occa- 
sioved, however, by very complicated causes, resulting from the upheav- 
ing of mountains or hills composed of basalt or basaltic conglomerations. 
Large sections were exhibited by Prof. Nöggerath, which he will, no 
doubt, publish. 


Neapolitan Railways and Steamboats.— The activity and progressive 
tendencies of these have been very great of late. Even ancient Nola is 
now reached by a side branch of the great Apulian line. An especial 
communication with Calabria has been established ; so much so, that the 
fine gulf of Palicastro, Cosenza, Catanzano, and the bay of Squilace, 
become acccessible to the curious. All tbis greatly advances the com- 
merce of the country, and not only taverns and inns, but clubs and festi- 
vals, increase; and last but not least, agrarian, historical, and archzolo- 
gical societies, and the latest works on Calabria by Spinelli, Grimaldi, &c. 
are very reputable productions. 


Materials of Ancient and Modern Structures —Ancient: basalt—sye- 
bite—porphyry—granite — marble —freestone—alabaster— lapis lazali— 
verde antico— agate — jasper — pozzolana — cedar — oak — sycamore — 
Coriuth brass—copper—gold ...... For which the Moderns have sub- 
stituted, in most cases deal —reeds— cows’ bair— paper and papier 
maché—canvas— glue— paste — pasteboard—plaster of paris—leatber— 
glass—loam—sand !— [Isis of Oken.] 


NOTES OF THE MONTH. 


Gradual Elevation of the Land at Plymouth.—Atteution has recently 
been drawn to elevations or depressious of the land, with reference to the 
medium sea level, “Іп our own immediate neighbourhood,” says the 
Plymouth Herald, “ proofs of these elevations may be seen. If we land 
upou the М.Е. point of the Mewstone, there is a bank of debris resting 
upon a stratum of rolled pebbles of all sizes; this raised beach being shel- 
tered from the breakers, remains as an evidence of a change of the relative 
levels of tbe Mewstone and sea having taken place. Passing from the 
Mewstone to the mainland, and coasting round the Sound, we find a suc- 
cession of these beaches iu the cliffe, about 15 or 20 feet above high-water 
mark ; they may be seen at Bovisand, under the Hoe, near Redding Point 
and Cawsand. Bat we have other evidence of elevations,—submarine 
Jimestone rocks are every where perforated and honeycombed by Pholades, 
Abont low-water mark and downwards they are every where found alive, 
but higher up we find them dead; and as high as high-water mark their 
cells may in some localities be seen. These animals can only live below 
the mean level, requiring to be altogether under water, or at least covered 
by every tide. Now, when we find the empty celis of these creatures iu 
the solid limestone rocks under the citadel, but at such a height as would 
preclude the animals from living in them, we can only infer that the rocks 
have been raised, or that the sea level has been depressed. Many of tbese 
cells may be seen in our locality. The writer had occasion to land a few 
days ago near the Blockhouse, and directly under the battery at Devil's 
Point; here he observed that tbere had been a fissure іп the limestone, and 
a portion of the rock had been removed, leaving а vertical surface of the 
solid limestone exposed toview. This part of the rock is covered with the 
cells of the Sevicara Rugosa, and above the ordiuary high-water level, 
thereby leaving proof that our shores have been rising slowly and imper- 
ceptibly ; the place is easily accessible, and anybody may see the spot 
referred to. If the land be still rising, our harbours will become more 
shallow; the system now pursued of observing and recording tides and 
soundings will ultimately settle the point, if engineers will only have the 
liberality to admit the possibility of former as well as future ohservations 
being made correctly.” 

Thermogenic Drawing.—A scientific correspondent of the Liverpool 
Journal bas giveu the following ingenious mode of transferring the forms 
of natural objects or the patterns on ribbons to paper :—Saturate common 
writiog paper with porter, coffee mixed with sugar and cream, or а solution 
of achill, then place the оМесі whose form is to be transferred on the pre- 
pared paper and expose them to the action of the sun’s rays or those of a 
common fire. Various other solutions may be used for the same purpose, 
as bicbromate of potash, yellow chromate of potash, &c. When figured 
satin ribbons are saturated with auch solutions and exposed to the sun’s 
rays, tbe raised patterns are given in beautiful relief in a lighter tint of the 
sume colour as the ground, The principle is capable of a very extended 
application. 

Powerful Voltaic Battery.—Mr. J. Goodman, at the Royal Society, 
stated tbat he bad succeeded іп constructing a voltaic arrangement of some 
power by fixing a piece of potassium to the end of a copper wire, placed 
in a tube containing naphtha, and bringing it in contact with a small quan- 
tity of mercury, held by a layer of bladder closing the lower end of the 
tube, which was itself immersed іп acidulated water immediately over a 
piece of platinum, and then completing the oireuit by establishing a me- 
tallic contact between the copper wire and the platinum. This battery 
acted with energy ou the galvanometer, aod effected the decomposition of 
water. А series of twelve pairs of similar plates exhibited a sensible 
attraction of a slip of gold leaf. Thus it appears that the substance which 
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possesses the highest chemical affinity manifests also the greatest power 
of electrical tension. 4 

The Ware of Translation іп connexion with the Northern Drift.—Dr. 
Whewell, in a memoir lately read at the Geological Society, after referring 
to the northern drift, and the causes that had been suggested for explain- 
ing its phenomena, and stating the meaning and properties of the wave of 
translation, proceeded to discuss some of the results of its operation, He 
assumed for this purpose a certain quantity of material to be distributed 
within a given area, and showed by simple calculation different expres- 
sions for the amount of paroxysmal force that would be needed. He con- 
siders, however, that paroxysmal force is necessary; but that a movement, 
although small, will, if sudden, produce effects resembling those to be 
accounted for. He concluded by observiug, that a wave of translation 
differs but little from the débdcles assumed by earlier geological specula- 
tors. 

A good Non-Conductor of Heat.—Mr. J. Nasmyth stated lately, at the 
Geological Society, an instance of the low conductiug power of clay and 
sand, in which a thickness of half an inch of such matter intercepted the 
heat of a mass of eleven tons of white-hot melted cast iron for twenty 
minutes, without the heat on the outside of the vessel being sufficient to 
pain the hand. 

Professor of Mechanical Engineering.—The Council of University College, 
London, bave institnted a professorsbip of the Mechanical Principles of Bn- 
gineering, and appointed Mr. Eatou Hodgkinson to the chair.—J. Sowerby, 
B.A., of Trinity College, has been appointed to a mathematical tatorship in 
Bishop’s College, Calcutta-—Robert Thwaytes, B.A., of Christ's College, 
Cambridge, has been appointed Professor of Mathematics and Natural Phi- 
lospby at Hooghly College, India. 

Rouen.—The beautiful ruins of the Abbey which was built at Jomidges, 
near Rouen, by Robert, one of our early Archbishops of Canterbury, it is 
stated have been lately purchased, for the purpose of preventing their đe- 
structiou, by an architect named De Caumont, a relative, we believe, of the 
M. Adolphe de Caumont, of Caen, who some years ago bonght the Abbey at 
Savigny, near Avranches, for the same good purpose. 

Aerial Locomotion—At the Paris Academy of Sciences. Feb. I., M. 
Babinet, in his own name and that of MM. Poncelet and Séguier, read a 
paper recently presented by M. Van Hecke, of Brussels, on a new system of 
aérial locomotion. M. Van Hecke formally renonnces the ides of seeking 
for a point d'appui in the air to navigate against the wind. His system con- 
sists, like that of Meusnier, in seeking, at different heights, corrents favour- 
able to the direction which he may wish to take. Meusnier thonght he 
should be able to effect this by compressing or dilating the air in his balloon. 
М. Van Hecke has fonnd a more simple means of ascending and descending 
without loss of ballast or gas. He has invented an apparatus analogous to 
wings, and which he has placed onder the eyes of the commlttee. With 
this he has an ascending or descending force equal to from 2 to 3 kilo- 
grammes; but witb four of these motive powers applied to his car he would 
have a force of from 10 to 12 kilogrammes,—and with a large apparatus he 
might reach 100. The report of the committee is favourable to the principle 
of the discovery. 


New System for Propelling Vessele.—Extract of a letter from Boulogne, 
in the Herald, announces that “а considerable degree of interest has been 
excited here by certain experiments made upon an entirely new system for 
propelling vessels; which, if capable of being carried out upon a large prin- 
ciple, must not only supersede paddle-wheels, but also the Archimedean 
screw. It has long been considered a matter of impossibility that the ргіп- 
ciple of the paddle-wheel could be rendered of any useful effect when totally 
submerged. The present invention has demonstrated to a certainty that 
such a disadvantage can be overcome. The experiments were effected by 
hand labour; the motive force belng fitted into the stern of a pilot boat. 
The principle is based on the well-known properties of the parabola as re- 
spects light, and tbe same properties are proved to be true as respects hydro- 
statics, The blades are sections of a parabola; and are зо constructed as to 
impinge on the concave surface, whereby the water is grasped and compressed 
to the centre of the axis, and thrown off іп a direct line with the plane of 
the vessel’s course,—thereby rendering the propulsion superior іп effici 
to the common paddle-wheel, being uniform and continuous without draw- 
back in respect of back-water, Another advantage exists in the area of sur- 
face as compared with tbe screw; as leas than one-half of parabolic areas 
will work more efficiently with the same power.” 

Hamburg.— Dec. 19.—“ Mr. George Giles, who doring the last eight 
years has been actively engaged in constructing the Hamburg-Bergedorf 
railway, the new sewage and water works, the navigation locks, canals, 
bridges, &c., quitted us on the 16tb inst., to enter on a more extended Geld 
of professional occupation in England. Previous to his departure, he had 
the gratification of experiencing the high estimation io which һе is held by 
all branches of our government and a large circle of frieads. Our Senate 
presented to him a decree of that venerable body, expressive of their 
unanimons thanks for his zealous exertions on their behalf; this was ac- 
companied by the large honorary medal, intended as a special token of 
their grateful recollection of Mr. Giles’s heroism, energy, and skill in 
conducting a series of explosions at the dreadful fire of tbe Sth to the 9th 
May, 1882, which devastated nearly the one-fourth part of oor ancient 
сну. On the 14th inst., a large meeting of gentlemen, comprising senat- 
ors, members of the board of works and board of exchequer, the directors 
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of the Hamburg-Bergedorf railway, and several other of onr most infin- 
ential citizens, invited Mr. Giles to a grand dinner at Streit’s Hotel, on 
which occasion they presented bim with a handsome piece of plate, and an 
address, testifying their bigh appreciation of his professional and private 
worth ; expressing at the same time their deep regrets at bis retirement 
from among them.” — Hamburgh Paper. 


King’s College Engineering Зосісіу.--А Society has been institnted by 
the stadents of the Department of Applied Sciences, King’s College, Lon- 
don, for the purpose of the reading of Essays, the taking in of the various 
scientific publicatiens. and forming a library of works connected with the 
Department. There is at preseot a small library, quite inadequate to the 
purpose, and we are surprised the Council of the College have not provided 
the students with a better one. The students bave been much assisted in 
the formation of the Society by the Rev. M. O’Brien, M.A., Dean of 
the Department, and by the other Professors, 


The Royal Аса4ету.--Го the Architectural department the Gold Medal 
and the Discourses of Reynolds and West, will be given for the best design 
Gothie church, the whole comprised in one general and regular com- 
tion. The design must be as large as an entire sbeet of double ele- 
phant will admit, and to consist of a plan, elevation, section, aod perspec- 
tive view. A Silver Medal will be given for the best figured drawing of 
the entrance and interior of the Temple Chorch. 


Phetographic Portraits.—Continued improvements are being made іп 
phy. The latest which we have to record is the work of Mr. Kil- 
burn, who has opened an establishment in Regent-street, where the speci- 
wens on view are among the most perfect that we have yetseen. The 
priocipal improvement is in colour, which, іп Mr. Kilbarn’s portraits, has 
not the prevailing defect of faintness, bat possesses the depth and body of 
a finished painting. This quality renders а portrait valuable as a work of 
art, which ie otherwise rarely the case—the likeness being generally the 
only recommendation. Indeed, the process of colouring requires the same 
care aod skill as in an ivory miniature, Nor is this attention ill bestowed, 
for the distinctness thus given to the subject bas hitherto been a great 
desideratum, the polished surface of the picture in most cases requiring a 
рена: direction of the light in order to distinguish its details.—Datly 
ews. 


Westminster Abbey.—It is stated that the Dean and Chapter of West- 
minster have very Jaudably determined on restoring to the tombs of Queen 
Eleanor aod King Henry V. the rich old contemporary iron-work, taken 
down on the recommendation of Sir Francis Chantrey, sold at so much a 
ewt. to an ironmonger in Westminster, and snbeequently rebought by the 
Dean and Chapter, and allowed to rust in an adjoining vault. This iron- 
work forms ап integral part of each monument—the sculptor and smith 
generally workiog, in mediæval times, in the same spirit and to the same 
end. Chantrey’s reason for recommending the removal of the whole of the 
hon - work throughout the Abbey was, that it too often served as steps or 
ladders to the Westminster boys fo mutilate noses, &o., merely from wan- 
tormess; and to over curious collectors to climb to portions of monuments 
otherwise beyond their reach. In many of the modern monuments the 
iron · work was erected mereiy for protection, and not unoften disfigured the 
monument it was placed before. еге the recommendation was judicious, 
bat when it was extended to medieval monuments, a piece of barbarism 
was committed not likely, we think aod trust, to occor agaln.— A paper on 
the same subject was read at a late meeting of the Freemasons of the 
Church, by Mr. Jobo Brown. Не stated that in the Blaize chapel, in the 
Abbey, is deposited tho iron canopy which formerly surmounted the beau- 
tiful tomb of Queen Eleanor. Neale, in his “ History of Westminster,“ 
mentions that since the coronation, a considerable improvement has been 
effected in the interior appearance of the Abbey Church, by a general 
cleaning of the monaments and the removal of the iron- work which screened 
them.” Now, at this coronation, which must have been that of George the 
Fourth, the iron - work not only of the tomb of Queen Eleanor, but that of 
Henry V., were placed іп the dark recesses of the Blaize chapel, where 
they have been seldom viewed by parties who have visited the Abbey. 
The tomb of Henry V. is at the east end of the chapel; the head of the 
kiag, whicb the vergers say was made of silver, was taken away іп the 
time of the troubles. Neale says “ all the damage in the Abbey was not 
done in the time of the troubles.’ 
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We regret to record the death of the distinguished artist, William Collins, 
E.A., which took place on the 17th ult., at his residence, Devonport- 
street, Hyde-park-gardens, Mr. Coilins was in his 59th year. Critics 
10 art associate the name of Collins with everything that is pleasing іп rural 
life. Children picking Hops, “ Chiidren gathering Blackberries,” aod 
“ Children examining the Contents of a Net; with everything that is 
connected with the life of a fisherman on the sea cost, Fishermen com- 
ing Asbore before Sunrise,” “ Fishermen on the Look-ont,” and ~ Fisher- 
men getting out their Nets.” Mr. Collins was the son of a picture dealer 
ted eleaner—a mon of ready wit—bat best remembered by his “ Life of 
Morland, the P 4” His aon William was born ia 1788, and exhibited for 
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the first time at the Royal Academy, in the year 1809, at the age of twenty- 
оре. Іп 1815, he was elected an associate of the Royal Academy, and 
1839 а royal academician. А very considerable alteration was made by 
Mr. Collins in his style and manner of painting after his visit to Italy in 
the years 1887 and 1838. Like his friend Wilkie, he became ambitious of 
greater efforts, and visiturs at the Academy were surprised to see an old 
favourite quitting his sea-shore scenes, his muscle gatherers, and shrimpers, 
for “Тһе Two Disciples of Emmaos,” and Our Saviour with the 
Doctors in the Temple.” The latter picture is now at Bowood, the seat of 
the Marquis of Lansdowne. The bead of Christ is uncommonly poor— 
Ње heads of the doctors finely painted, but rather valgarly conceived. The 
colouring is very powerful aod harmonious. Bot it is uot by his more am- 
bitions efforts that Mr. Collins will be tried; some of his sea-shore scenes 
are exquisitely true to nature: aod his “ Rustic Civility,” (boys opening 
a gate,) and bis “ Happy asa King,” (a boy swinging on the top of a 
gate,) are incidents happily conceived aod charmingly painted. His 
“ Fetching the Doctor, in the exhibition of 1845, possesses а qniet humour 
different altogether from any of his former efforts. Mr. Collins received а 
large price for his pictures. 


RAILWAY INTELLIGENCE. 


Trent Valley.—The works on this line are fast advancing towards com- 
pletion. The tunnel is driven through, and nearly all bricked, and in а few days will be 
finished. АП the cutting are done, as are also all the bridges, and the whole of the line 
will be completed іп a few weeks; but as it will be necessary te let the works consolidate, 
the lst of May bas been named by the directors for opening. 


Dundalk and Eeniskillen.—The works on this line аге in such a forward 
state that it will be opened tor passengers in Novem ber next. 


Londonderry and Exnisxillen.—This line, between Strabane and Derry, 
1s nearly completed, and about to be opened. 


Communication between Trieste and the Rhine.—The governments of 
Austria and Bavaria have come to an agreement for establishing direct railway communi- 
cation from Trieste to the Rhine. The agreement із to extend to Salsburg the line from 
Trieste to Vienna, on which the Austrian government is actively employed, and after- 
wards carry it as far as Manich. 


Cost of constructing Railways in France.—The financial reports presented 
to the French government by the engineers charged with the construction of the three 
railways in the centre of France, give the following estimate of the expense. The section 
between Vierzon and the confluence of the Allier the Loire, the length of which is 
22,194 metres, will cost 5,600,0v0f., or 178,945f. per kilometre. The section from Vierson 
to Chateauroux, of the length of 59,691 metres, will cost 8,260,0007., being 158,597. 
kilometre. The section from Chateauroux to Limoges, the length of which is 76,419 
metres, wil! cost 15,000,000f., or 196,296. per kilometre. These three sections will there- 
= cost 28,860,000f,, including the compensation for gronnd, works of art, guard-houses, 


Railway from the Adriatic to the North Sea.—Extract of a letter from 
Vienna: “The establishment of а railway from the coast of the Adriatic to the North 
Sea will probably meet with no other obstacles than those presented by the immense ех- 
е Пре and the nature of the soll, At present it із difficult to decide whether 
this line will be fioished sooner than that from Marseilles to the Dover Straits, We 
however, think that the German line will be the frst completed, from the fact that several 

sections are already constructed, vis.: from Cilley to Brack, from Munich to Augs- 
burg, from Bruchsat to Manheim, from Boon to Cologne, and from Cologne to Ostend. 
Bavaria dis the greatest activity in uniting its railways with those of Austria by the 
frontier of circle of Salzburg. 


Amiens and Boulogne.—Opening of the Abbeville Section.—Thls line, 
which will offer such facilities for intercourse between Paris and London, as it unites 
with the Northern Ире at Amiens, is in such an advanced state that the opecing of the 
Amiens and Abbeville section is fixed for the let instant, This section ls 45 kilometres 


ш and із divided into seven stations, vis.: Amiens, the point of departure, Aitly, 
Picquigny, Hangest, Longpre, Pont Remy, and Abbeville. The company has just sub- 
mitted to the superior tion its rate of charges for passengers, parcels, fish, 
merchandise, &e. 


Roxen and Havre. The council of pents et chaussées has not yet come to 
adecision res g the further tests which are to be applied to the viaducts on this 
line to determine the solidity of the works. In the meanwhile, however, the com is 
making active ons for opening the Une in the of this month. 
intended rate of сі has been submitted to the authorities. length of the line is 
96 kilometres, and there will be tbe following 11 statlens :—Roven, Maromme, Malaw- 
nay, Barentin, РапШу, Molliville, Eyvetat, Alvimare, St. Romain, Harfieur, and Hane, 

London. Brighton, and South Coast.—The Lords of the Admiralty have 
| their sanction to the proposed alterations in connexion with this line at Newhaven 

. ‘The works on the line are rapidly progressing in several parta, and the works 
at the harbour will commence immediately. 

The Birkenhead and Chester Extension will, it is said, be opened on the 
Slat of March. 


length. 

Ipswich and Bury.—Extension to Norwick.—Mr. Locke bas completed 
в re- survey of this line, by which It bas been much improved, and the work and time for 
completion has been diminished. The contract for the entire line has been let to Messrs. 
Brassey. Active operatiune upon the heaviest pert of the line will commence immedi. 
ately. 
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Aberdeen.—The greatest activity prevails at the present time оп nearly 
allthe contracts of this line. From Aberdeen to the south a commencement has 
already been made. The coctrectors for the bridge to be erected over the Manse of Fel- 
leresso bare already broken the ground, anda strong muster of workmen bave been 
placed on the works. Op the contrsct extending from Glennery distillery to Black- Rill, 
there are at the present time nearly 200 labourers employed, and four of the cuts are 
nearly ready for the wagon-work, Оп the contract extending from Biaek-hill te Bisik, 
there are a great number of men employed; aod, on what is termed Forbe’s eontenct, 
there are upwards of 1,000 men en 


Leede and Bradford Extension.—The railway between Shipley and 
Keighley ia progressing repidly, with the exception of that part near Ringley Church, 
called the Bia еу Bog. Sixty tons of earth and stones are cast into this bog every hour 

earth and stones on the east end are con rd by steam from the Nob- 
DE 


h sides. 


German Railways.—The Deutsche Allgemeine Zeitung of the 27th of 
January, contains a review of the statistics of German always. of which the follow! 
is an abridgment :—A¢ the commencement of the present year, С the 5 
the German railways which are regularty open to circulation was 592 „ 
miles, of which 26 are tram-iines, 173 belong to various II тм 

companies. Ont of the 173 miles of state lines, Austria possesses erf Baden, 354; 
varie, 31%; Brunswick, 153; Hanover, 123; Hesse-Darmstadt, nearty 62; —— 
rather more than b; and Frankfort, somewhat more than . The private Hoes are pos- 
sessed by 29 companies, The longest is the Lower Silesian one, which is ив 
phical miles, and rans from Berlin to Breslaw, with а braneh line to Hennersd e 
Bert in length is the Emperor Jerdinend Parth (0-92 miles), extend! 
Vienna to Brunn, Olmuts, Leipnik, and Stockeran, The Berlin and Ham 
36:59 miles; the Upper Silesian (from Breslaw to Myslowits), 36:98 miles; the 
Lints and Ginunden Korse line, 26°18 miles; the Berlin and Stettin, with a branch line 
from the latter to Stargard, 22°63 miles; the кәй Cothep, 20°61 miles; the Berlin, 
Potadam, and Magdeburg, 19°63 miles; the — Gera with branch Шоев from 
Laxen and from Vienna to Brack, ов the 


5°85 miles; the R and Ritete, 


36 stats of Germany bare гіл вг pret FI a whioh are 
completely finished, 14 throughout еп lengt! lines— 
Іліргіс and Dresden өлі” and Lel The namber of tunnels on the 


Grats and Cilley); 3 on the 
); lon the Pavarian stata Hne (at Erian, 


and the Rhenish, at Konigedorf, 
la-Ghapelle, being 5,160 feet. 4 ° 


average number of V at SU daily. 
The company of tho Laces and Тойда Baliway bald . ponani on the 
Web October. . report af Engineer who has bor ар stod by 


Railway. 


Whitehaven and Maryport Railway is open for goods, and to be opened 
for passenger traffic on the Ist of id Legh aca 

German Reilweys.—Oa the Gth alt. an experimental train went from 
Henover to Harburg, situated ол the left bank of the Elbe, nearly opposite to Hamburg. 
Ta Hos wiU be opan te tbe public ea tho lavaf ee The section from 


Hanover to 
Minden, which will complete the Berlin aad Calegne Railway, із aiso expected to be 
opened this . Ав soon as this line le completed, chere will be railw. ау communications 
between Berlin, Hamburg, Breslau, and the Austrian frontier. 
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LIST ОҒ NEW PATENTS. 
GRANTED IN BNGLAND PROM JANUARY 2l, TO ғаваслат 19, 1847. 
Яз Months allowed for Enrolment, unless otherwise expressed. 


William Brenton of tbe inner Tei London, for “ certain Improvements іп 
, ple, Esq. P. 


Francis Preston, Буа near . spindle-maker, for ‘‘ certain Improve- 
ments іп machinery or apparatus to be used in the preparation of cotton and other fibrous 
substances for spinning. January 28. 

Frederick William Jewett, of Burton-upon-Trent, Stafford, engineer, for “ certain Im- 
provements In telegraphic communications.“ — January 28. 

Clemence Augustas Kurts, of Mauchester, Lancaster. manufacturing chemist, fer “a 
new manufacture of а certain matier; to ba used tn the dyeing or in the print 
ing of woollen, cotton, siik, and other fahren. January 26. 

барады Walker, of Rochdale, Lancaster, cotton spinner, for “certain Improvements 

in the for the manufacture of gus for tilamisation, which said improvements 
tu the manufacture of other products of distillation.” —January 26, 
‘tiem Phillips Parker, be le Limie strast: Louden; geationan, fer Improvements 
fa al machiasey.” (A communication )—lannary 98. 

Thomas Webster Вапа of 12, Dorset-piace, Dorset-square, Middlesex, civil — 

neer, for “ Improvements i за preparation and eppiestion of cerk for linings and other 


көгіс! purposes.” 
арен eee i Ce of Addis-sirest, Londen. 8 
tie ia some parts.” (А communication.) —Janeary 28, 
of Ғауайта ы 1 fe“ 
ы“ James Tee ot 2 . on Improved apparatas 


aro applies 
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Peter Armand Lecomte де Fontalnemoreau, of 15, New Broad-street, London, for “ cer- 
tain Improvements із the process and apparmos fa for treating fatty bodies and the metters 
produciag them, such process and N being equally applicable to the tre 
severa! other substances, and also for apparatus necessary for the 
applicable of all those products.”—J anuary 28. 

John Law, of Vork. place, Portman-square, Middlesex, 
5 and the machinery by which the same аге man 

апоагу 28. 

John Braithwaite, of 89, Bedford-equare, Middlesex, civil engineer, for “ сегівіп Im- 
prevemente іп beating, lighting, snd ventilating. —Jancary 28. 

Thomas Barnabas Daft, of Birmingham, gentleman, for Improvements in construct- 
ing iskstands, and In fastenings to elastic bands.“ Februery 1. 

Richaré Albert Tilghman, of Scott’s Yard, Bush Lene, in the city of Louden, for “ im- 
provements іп the manufacture of certain acids, alkalies, and alkaline salts.’—Feb. I. 
en т ап . of Snead. lo the county ef Stafford, er mano- 

urer, ſor Improvements apparatas to оғ raising and lowerin weights 
from mines aad other places.” F. . 

John Thompson Carter, of 55 the оға of Drogheda; m Ire” 
land, flax-spianer, for Improvements in machinery for crashing, bruleing, and prepar” 
ing бах, hemp, and other Gbrous materiale requiring euch treatment.“ web. 1. 

ioe Henry Franzoni, of Carrara, bat now resi diog at Poiana Place, » Brompton, Mid- 

dle, seulptor, for “ Imprevements іп obtaining applying motive power.”—Feb. 1, 

Benjamin Dawson Morton, of Cranford Bridge, Middlesex, rer, pendeman, for “ eertain 
Improvements in eranes, and other hoisting and lowering machinery.”— Вер, 1. 

Uriah Clarke, of Leicester, in the county of Leicester, and Henry Barber, of the mme 
place, fuller and dresser, for “certain Improvements іл the manufacture of looped and 
woven fabrics.” February 1. 

William Pidding, of Bernard-street, Middlesex, gentleman, for “ап Improved mode ef 
prog, and protecting certain coloured fabrics, ornamental inscriptious, and other бө. 


Петап, for “ Improvements 
ured.” (A communication.) 


George Grundy, of Manchester, manager, for “ certain Improvements in furnaces, and 
іп fines and tiles used in the construction thereof.“ February 8. 

Chriatopher Vaux, of Prederick-street, Londen, gentleman, for Improvements in stor- 
ing and supplying beer, ale, and porter.”—February 8. 

Thomas Brown Jordan, of Belvidere-road, Sartey, fer certain Improvements іп ma- 
chinery for working mouldings.”— February 8. 

Thomas Du Boulay, Esq., of Sandgate, Kent, and John Du Boulay, in the county 
of Dorset, for Improvements in fitting up granaries and warehouses, an of potd 
condition же preserving therein gralo, grain, pulas, so seeds, malt, and other perishab cing inte 

William 8, Kennedy, of Barslets, poreelain manufacturer, for improvements ір 

or ornamental surfaces of earthenware, chins, 3 
metal, wood, or other materials.”—Febroary 8. 

Jobn Loach, of Birmingham, brass founder, for а ** certain Improved fastening, оғ cer- 
tain Laila fastenings, for windows, shutters, doors, and tables; applicable also as a 
fastening or fastenings generally.“ February 8. 

Alexander Doull, of Euston Grove, Middlesex, civil neer, for “ certain Improve- 
ments in rallway, steamboat, and other — сц спб f 


Stephen Geary, of No, 10, Hamilton-place, New. road, — for * certain Im- 
provements іо obtaining and applying motive power.“ February 8. 

John Gedge, of 4, bahar lt street, Strand, Middlesex, for “ certain Improvements 
in the гу өг apparatus used for wai watering graln.”— February 8. 


Enoch Wilkinson, of Oldham, in the county of Lancaster, overiooker, fer certain 
Improvements іп looma for weaving.”—February 9. 
William Еа of Camberwell, Surrey, engineer, for “ Improversents in machinery for 
twisting жайттары. other Sbrous substances.’ February 9. Р 
Stephen Moulton, of Norfolk-street, Strand, gentleman, for “Improvements іп wear- 
cacutehouc with other materiais to produce elastic tic and impermeable compounds,” == 
(А communiestion.) February 9, 


Charles Haacock, of Grosvenor-place, Middlesex, gentiemay, for improvements in 
tte ation of gutta percha, and in the application thereof, alone, and in combination 
with т to man purposes, which improvements are also applicable 


Alfred Brett, of Holborn. bars, gentlemen, and ате грае of High Боса, etei кегінің 
cal sopinee. for “ Improvements in electric hs, and in the arrangements and 
to be used therein and therewith, part of w. камераны ort aloo араһына 
to алара and other useful purposes.”— Feb. 11. 
pert Hedge, residing at No. 7, 3333 in the parish of St. Clement Danes. 
езех, gentleman, for * certain Improvements іл rails for railways, and in the man- 
ner of ng them.“ Ре, 12. 
Willlam — Newtoe, of No. 66, 3 Middlesex, for “ Improvements іп 
aerial locomotion.” (А communication.) — Fed. 15. 
Solomon Leatham, of Leeds, York, отегісокег, for Improvements in roving and spin- 
ning flax and other fibres.”—Feb. 15. 
Francis H Waller, of Harrington-square, Middlesex, surgeen, for “ Improvements 
fn apparatus for making” and Altering infusi infualons of coffee and other articles,” —Febrosry 
16. 


Robert Stirling Newall, of Gateshead, Esq., (от certain Improvements in hee 


engines.” F. 

Phillip Henry Holland, of Choritoa-upen-Medlock, Manchester, fer Improvements 
in applying manure to land.” (А communiestian.)—February 16. 

Nathaniel Card, of Manchester, twine manufacturer, for “ certain Improvements іп 
machinery or apparatus for twisting, twining, or manufacturing corde, bands, and other ' 
similar articles from cotton, flax, hemp, silk, and other Abrous уагпа or threads.” — Feb. 
16. 


Francois Stanislaus Meldon De Sussex, of Millwall, Middlesex, for “ Improvements іп 
the manufacture of chlorine, n neid, and nitric acid, and obtaining several pro- 
ducts therefrom. February 

Alezander Bain, of Upper Baker- — Middlesex, electrical engineer, for “' Improve- 
ments in clocks and time-keepers, and in apparatus connected therewith.”—Febd. 19, 

Thomas 3 of Newenstle · upon - Tyne, manufacturing chemist, for Improve- 
mente in farneces and apparates to render berie air aveilable ae reece атанан 
and certain other eempeunds, which improvemests in furnaces aud spparatas may аро 
be employed for other purpoees.”—October 8, 1846 —[This patent was opposed by careat 
sealed on the 8ist Jenuary, 1847; but dated Seh October, 1844, the day the would 
dare been seated, H not oppesed by caveat, by oder of the Lord Cheer. 


18-7.) 


STRAIN ON THE PLATFORM OF А SUSPENSION BRIDGE. 

Іо the following paper it is proposed to examine the nature арі 
amount of the strain to which the platform of a suspension bridge is 
subjected, by its connection with the chains and piers, and a load 
equally or unequally distributed throughout Its length. We shali 
assume that the platform is rigid, the curve of the chain a catenary, 
the links indefinitely short compared with the length of the platform, 
and the rods indefinitely close to each other and inextensible, 


D с 


B 2 A 


Let O, the centre of the platform, be taken for origin; the axis of 
the platform, which we suppose horizontal, for axis of т; and a vere 
tical through O, for the axis of y. Let di be taken to represent 
the tension of the rod applied at point (ғ y) of the chain; Т the ten- 
sion of the chain at that point; I the weight of a unlt’s leugth of 
chain,—then we shall have 


(1) i 4 (7%) = 0, 


dy dz . ду і+г1 


ds с 
But іп the common catenary, 
2 = с'г, с” being an arbitrary constant ; 


2.8 must = e, where u is some constant. Consequently, the re- 
sultant of all the tensions of the rods, attached to any portion of the 
chain, passes through the centre of gravity of that portion. If, now, 
the platform be supposed uniformly loaded throughout, and perfectly 
rigid, it would be impossible to determine whether its weight were 
wholly supported by the chains, or wholly by the platform,—or how 
it might be divided between them; but as the nature of the mate- 
tials we are considering is only so far rigid, that neither the flexi- 
bility of the platform, nor the extensibility of the rods and chains, 
are supposed to be sufficiently great to affect the curve which the 
chains assume, a very little consideration will be sufficient to show 
that the weight of the platform will be so distributed, that the tend- 
ency to bend it will be а minimum. When the platform is unequally 
loaded, if we suppose the load not sufficiently great sensibly to de- 
бесі it, it will be hereafter shown that a pressure will be generated 
on that pier nearest to the centre of gravity of the platform. In 
practice, however, if the load were much increased and unequally 
distributed, the platform would bend, and the curve assumed by the 
chains would be modified; the point where the resultant of all the 
vertical tensions of the roda meets the platform, approaching nearer 
to the centre of gravity of the platform and load, and, in case disrup- 
tiou ensued, actually and suddenly coinciding witb it. 

To find the strain on any point of a platform equally loaded 
throughout: 

Let P be a point in the platform, and P Q vertical thereto; AP = 
2; AO—OB=a; СО-8 Ор-8” 

= weight of platform and load; Т” = tension of rods from P to 

A; K distance of the centre of gravity of CQ from P. 

Let T’=V 8, where V is determined from the equation 
ҮЗ VS“ = W. 

Then the moment tending to turn AP about P, which measures the 
straio at P, із given by the equation— 

No. 115.—~Von. Х.--Арап, 1847, 
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Moment of strain = Vs KW. 22, 
If the load be unequally distributed, 


Let G be the centre of gravity of load and platform; S the whole 
length of the chain, 


Then a pressure will be exerted where the platform reste on the 
pler nearest toG. Let X = this pressure. 
Taking moments about O, if O G =å; Wå = aX’; W=X+VS, 


And for the strain at P, if W’ = weight of platform, AP, and its 
load,. 
р the distanoe of its centre of gravity from P; 
* tending to turn AP poe P= 
4-18 


wi -#+VES'— W. pW TW. S -W. I 


ИА from the above tomie — 
lst. When the platform is equally loaded throughout, the strain 
will be least when the chain has but a slight depression; for then, 


V'S’ K will most nearly, cœteris paribus, equal W or, 


2nd. The strain of а load, unequally and unsymmetrically distri- 
buted, will always be greater tban tbe strain produced by the same 
load equally distributed. 
J. H. R. 


question of the strain on the platform оба suspension bridge 
portant of them.] 


ON THE MOTION OF FLUIDS. 

The discrepancy between theory and experiment in all problems 
concerning the flow of water has been universally acknowledged. This 
extraordinary fact has hitherto been accounted for on the supposition 
of the imperfect character of the fluidity of that liquid; whereas, as 
we shall presently show, it is not the water but the analysis—not па- 
ture bat the philosophers who are at fault. Inthe present paper we 
shall point out some of the fundamental errors of analytical hydro- 
dynamics, and endeavour to show bow theory and practice can be recon- 
ciled. Some time since, one of the most eminent of living mathema- 
ticians pointed out to us the incorrectness of certain analysis connected 
with the motion of a wave along a canal, in which, as be clearly proved, 
the hypotheses adopted were inconsistent {with themselves; that is, 
parallel motion and perfect continuity were assumed to co-exist. Our 
attention bas since been more recently directed to the subject, and 
having taken Professor Miller's work as a text-book, we were asto- 
nished to find the same two assumptions vitiating the whole of the 
chapter on fluid motion. 

In section V. of Miller, the first sentence rans thus— 

“When an incompressible fluid flows through a tube, the velocities 


of the fluid at any two points, are inversely proportional to the areas 


of the perpendicular sections of the tube at those points; supposing 
the tube to continue always full, and the velocities at all points іп the 
same section to be equal to one another, and perpendicular to the 
section. 

The two hypotheses with which this paragraph concludes are in- 
consistent. Let the tube be of variable bore and its axis straight, let 
this axis be the axis of ғ, and let u, vyw, be the velocities of any fluid 
particle parallel to the axes of 2, y, £, respectively; then, by the equa- 
tion of continuity for incom prea 55 fluids, we have 


d u 
а-а +h * 
Now v and both = 0, by the 1 * r 0. ue, 
? —which is absurd. 
м 


In determining the motion of water issuing from a rery small orifice 
in the bottom of a cylindrical vessel, it is clear that the tube may be 
considered of unequal but continuous bore, how then can we find the 
quantity discharged from the orifice? This we shall endeavour to do 
approximately. We shall first however seek for the maximum velo- 
city of the issuing stream near the orifice. 


Suppose В В” the orifice, А А” а horizontal section of the fluid 
above В B’, taken at such a height above В В’, that all the fluid be- 
yond А А” may be considered at rest. LM the axis of the stream. 
Р any polutin L M. Then the motion at P шау be supposed wholly 
vertical. Since L М is the azis of the stream, if then L P = ж, v be 
the velocity at P, the density of water 1, and g the measure of the 
accelerating force of gravity, and p the pressure at P, we shall һауе 

ap з 
0496—22. 4 29 -p r. 
Let now А be the depth of B В” below the surface of the water іо the 
vessel, the distance between В В and А A‘ == 84, then we have 
ш--24А%-34 }+C—s, 


because if w = atmospheric pressure, т + 9{4—34} = pressure at L 
. -en. 


So far as p is concerned, the velocity will be greatest when р is least. 
Let k be the value of я when p has its least value, which is clearly т. 


Sag {hha}, 


k and d à being both extremely small. This expression becomes- = 


gà This, as far ав it goes, apparently agrees with the method of 
finding v, given іп the books. We may remark, however, that in all 
demonstrations we have seen, the great error is committed of esti- 
mating the motion from the surface of the fluid, and assuming all par- 
ticles in the same horizontal section to have the same vertical veloci- 
ties. Now in fact p becomes discontiuious near the orifice, and when 
the orifice is indefinitely small passes suddenly from pag А + to 
p=, and consequently the equal number for v, which assume the con- 
tinuity of p, cannot be applied without farther adaptation. 

To determine the velocity and quantity emitted at the orifice, re- 
quires an altogether different kind of investigation. 

We shall here suppose that the tube is full, and that the fluid is 
vertically at rest within the vessel, even close to the opening; this, 
although not strictly correct, will be found near enough to give toler- 
ably accurate results, 

Let А = ares of orifice. At time ¢ from the commencement of 
the motion suppose that if the jet had moved with a velocity in all 
its parallel sections equal to its mean velocity of projection at B B’, 
it would have extended to а small distance, z, from BB’. At time 
2-8, let z become 2 ＋ 82, then an additional quantity, А 08а, has 
been shot out from the orifice in the time 84 Let Е be the internal 
force that effected this; р the pressure on the jet; then, since the 
only external force is Ag (negiecting Ag z as extremely mall) 

we have p-+ R= Aga; 
and R = A dæ tv; 
also, Ard vp = (Agh—R) 8t = Aghti~Avids. 


As 49 = А;4-Ав сей When the motion із steady,— 


do — ds 
a = 0, and v= 2” 
0А -.0-У 
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This is very near te the results of experiment If Q be Ше quantity 
discharged in time t 
Q=Ai Ары 

То determine the motion in a pipe of uniform bore :— 

Suppose the tube inserted into a shallow reservoir of water kept 
constantly full; let the tube be straight, its diameter = d, and length 
= l; let A = height of surface in reservoir above the point of efflux. 
When the motion is steady, let the mean vertical velocity of the 
particles in the reservoir, just above the point where the tube enters, 
be » times the velocity in the tube. Now, it is found that the resist- 
ance of the tube varies as the square of the velocity, and that this 
resistance arises fiom the ivequalities of the interior of the tube. 
И, therefore, I = length of tube, and d the diameter, the absolute 
resistance will vary as ld; but the mass of fluid varles as 147. 

Let now æ be the distance of any point of fuid in the pipe from 
the point where the pipe enters the reservoir; then, by the time that 
æ becomes * ＋ 8s,—a mass of fluid, 8 d', has had its velocity 
changed from po to v. 

Therefore, if R measure the force which accomplishes this—8? the 
time of = becoming ғ -+3 s—we shall have 

Rat (1-00 v. «8442; 
and, Idi vu = gId st- Rꝭ - erld vs, 
е being a constant determined by experiment у 


. . 11d: 2 l (1-9 2% di- erde. 


; 4 
Therefore, when the motion is steady, and 7 = 0, 


gh БА 

о? — 1 — — 
Зоа-аыі T _ Ime ; 

е 
1 — as 
Ж (-н4а 


If 1-р = Sor p= 5 and ae = 5 nearly, this becomes Eytel- 


wein’s formula. 
If the water had first passed through a tube, length 2 and diameter 
d, aud then through a tube Г’, diameter d', we should have had 


gh 
т 1-ке tei 
/— 
Eytelwein’s formula in inches is o* = 233. 7 
ЕШ 


Example.—W ater flows through а 9-inch main of 5000 feet, and 
then through a pipe of 4000 feet long and 5 inches diameter, the 
height of head being 100 feet, what is the velocity of the discharge ? 


А 
2-2%А/ 7 


U 
1+777 + We 


1 = 12 X 5000 = 60000 
l = 12 X 4000 = 48000 
à = 12 x 100 = 1200 
d = 9 & = 5 
57 d = 618 572 = 285 
1200 
о = 23} 60000 48000 


1＋ 518 285 
= 994 x VZ nearly; or 47 inches per second nearly. 
We may remark that the value we have obtained for the mean ve- 


locity of the discharge at a small orifice, ^ g 4 is rather greater than 
the velocity derived from experiment: this does vot arise from eny 


— 
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fault in our bypothesis of the mean vertical velocity of the particles 
lo the тезегі being — O, but from the resistance of the sides of the 
orifice. It is probable, that the mean vertical velocity just over the 
orifice, is some small fraction of the velocity beyond it ;—this, if con- 
sidered by itself, would give о something greater than Vga. But 
the resistance is more than sufficient to counterbalance the effect of 
the interior velocity: v would properly be represented by the expres» 


A 
sion А/ Tape vbere eis rather greater than м. 


J. E. R. 


A NEW THEORY OF THE EARTH, THAT FULLY АС- 
COUNTS FOR MANY ASTRONOMICAL, GEOGRAPHICAL 
AND GEOLOGICAL PHENOMENA, HITHERTO UNAC- 
COUNTED FOR. 

By Ошука Bram. 
Althoug 


h the sciences of mathematics are coeval with man, and 
have been cultivated with the greatest avidity by the greatest minds 
of every age, in every civilised nation; although their extent and ap- 
plication are at present very great—considered һу some to be capable 
of little farther advance—yet it may safely be asserted that they are 
only іп their infancy: as long as we continue to improve, so long wili 
the bounds of mathematics continue to extend, till all other human in- 

iries become subject to its simple and unerring principles. The 
eorr which is here promulgated, and which we shall endeavour to 
exewplify and explaln іп the simplest terms possible, is capable of 
being submitted to the most exact and rigorous mathematical scrutiny. 
Yet in this place we prefer establishing it by a general concurrence 
of facts which are known to almost every observer, rather than by an 
abstrase and elaborate mathematical process; because, by proceeding 
ов the former plan, the subject will be understood by the many, while 
the latter, which is given іп Ше proposer’s new work “On (ће theory 
of the beavens and earth,” about to be published, would only be under- 
stood by the few, who at present know enough of the uncertainty aod 
dissatisfaction which have attended former attempts to establish the 
point in view by snch a procedure. 

By observing the apparent motions of the fixed stars and of the sun 
and planets, the true motions of the bodies in our solar system were 
discovered,—not before the attention of man was for a considerable 
time engaged by their appearances and cha and many theories 
respecting them advanced and conſuted: but this, like other subjects 
capable of belng submitted to mathematical investigation, was ulti- 
mately set right. The motions of the earth on its axis and round the sun 
were discovered in the same manner, by observing the apparent motions 
of the fixed stars. Seeing that all the stars rise and set in the course of 
a day, the stars must move round the earth, or the earth must revolve 
on an axis in that time: the truth of the latter motion was finally 
established. It was also observed that the stars which appeared to 
set witb, or immediately after the sun, gained an advance on him till 
they were lost in his rays, then appeared to pass bim and return to 
their former position with respect to the sun, in the course of a year. 
This fact shows either that the stars moved round the sun, which stood 
still, while the earth with revolving on its axis would possess a wab- 
bling motion, or what might be called at the present day a great nuta- 
tion, to effect the change of the seasons; or that the earth stood in 
the same position revolviag on its axis, while the sun made a circuit 
of the heavens in the course of the year; or lastly, which was ulti- 
mately found to be true, that the sun nearly remained in the same re- 
lative position, as well as the fixed stars, and that the earth moved 
round him in the course of a year, and that also in such a manner, 
the changes of the seasons were produced. 

At present here it would be useless, as well as а laborious task, to 
give even an outline of the several theories and conflicting opinions 
which have prevailed, before the true theory of the solar system was 
established. We regret that our present limits will not permit us to 
give such an outline; as it might at the same time give a caution to 
many not to condemn, censure, or approve, before they have investi- 
gated and understood. This theory of the earth, which likewise 
shows the cause of many astronomical phenomena, is not introduced 
and promulgated for the purpose of confuting any of the well estab- 
lished laws of the solar system. The great difference between what 


ің here advanced and other theories, із that only two of the motions | 
А Е è 
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of the earth are admitted, namely, the annual and diurnal. The other 
apparent or imaginary motions known by the terms “ the precession of 
the equinozes, “solar and lunar nutations,” and “the decrease іп 
the obliqulty of the ecliptic, or rather, the collapsing of the planes of 
the equator and ecliptic,” are rejected; and the true cause of such 
apparent motions substituted in their stead, which we shall in future call 
the right motion or change of the earth’s axis. Мапу, as well as those 
who propose anythlog new, be it ever so true, must be well aware of 
the fact, that the proposer or inveutor of any new scheme, be it ever 
so important or useful, по matter how willing and well propana he 
may be to verify his claims, even in these enlightened times, fre- 

uently struggles іп vain to gaiu attention, much less to obtain beilef: 
acts, it is true, аге stubbora things, but prejudices are far more stub- 
born. 

This difficulty mainly arises from the confidence of mankind bei 
во often deceived and y abused by imaginary improvers 
visionary inventors. However, the inventor or proposer of a new 
theory, who can establish his claims by strict mathematical arguments, 
no matter how uncommon they may at first appear, places beyond ali 
doubt their certainty ; and al 7770 he cannot induce people to study 
or think for themselves, yet he defies all efforts to-confute one single 
tittle of anything which may be tbus established. Before proceeding 
fartber we beg to acquaint general readers, that few technicalities are 
used, and those retained are explained in the simplest manner possi- 
ble; this remark was considered necessary, because snbjects of the 
like nature are too often unnecessarily encumbered with technical 
terms. Although this theory of the changes, nature, and form of the 
earth, is here established without the use of x's, y’s, Greek characters, 
or many technical terms, the reasoning employed is strictly mathema- 
cal; not that we object to this plan of proceeding, but that the work, 
as we have before observed, may be geuerally understood. To ace 
commodate the profound mathematician, as well as the general reader, 
this theory is established by the plan objected to here in the proposed 
new work before alluded to. ; 

То retum to the leading principle of this theory, which is substi- 
tuted for what is called “the precession of the equinoxes,” “ solar and 
lunar notations,” and “the collapsing of the planes of the equator and 
ecliptic,” one motion, which is here termed, the right motion of the 
earth’s axis. In the first place, we shall define or rather explain the 
meaning of these terms. The points where the planes of the equator 
and ecliptic intersect are called the equinoctial points; they have a 
retrograde motion, which is called the precession of the equinoxes. 
This apparent motion was observed long before the Christian era; it 
could pot remain for any long time undetected, as the latitudes and 
longitudes, as well as the right ascensions and declinations of the stars 
were reckoned from one of these points,—Aries. 

The declinations and right ascensions of the stars are reckoned 
in a manner similar to the latitudes and longitudes of places on 
the earth, only the first meridian is supposed to pass through the 

uinoctial points; this reckoning consmences at the equinoctial point, 
Aries. The тең aA is reckoned from the same point along the 
ecliptic, and the latitude on great circles pussing through its poles. 


Let P he the pole of the equinoctial ғ a, aud P the pole of the 
ecliptic г r 5; r the first point of Aries where they intersect; and г, 
а star. Then ra is called the right ascension, and а г the declination, 
of that star; r b, b a the longitude of the same, respectively. H 
these planes were to intersect at r’, the effect would be, that the longi- 
tudes of the stars, which are always estimated from the in on 
of the planes of the equinox and ecliptic, or from the first point of 
Aries, must continually increase; and by comparing the longitudes 

14 


100 


of some of the stars at different times, the mean motion of the equi- 
noctial points, or the precession of the equinoxes, may be discovered. 
M. Lalande, in his rigger ef п computed Psd mhd dy Hip by pom 
ring tbe longitude o ica Virginis, as pparchus, 
Pith the longitede of the 5 жаг computed іп 1750. 
128 B.C. Longitude of Spica Virginia 8 29 0 
1750 a.D. Ditto .. oe 6 20 21 


Increase in 1878 years O 26° 217 
From this it appears that the annual mean precession fs equal to 
о U 
50%5ш ар, Ву а number of like comparisons, the same author 
fixed the secular precession—that is, the amount of accumulated pre- 
cession for 100 years—to be 1° 29 34”; the mean апана! precession 
corresponding to this із 50 84: and the sum of such aangal preces- 
sion amounts to 1° in 71% years. If we suppose the precession to be 


50" 1, then, in 25,869 years tf), the first point of 


501 
Aries will have retrograded through an entire circle. The quantity 
50% J, which is the mean value of the precession, is obtained from the 
differences of the longitudes of a great many stars (three or four 
hundred, for instance), computed at different epochs. This mean 
quantity may not agree with the mean quantity derived from the ob- 
servations of a single star, however many, or accurately made, these 
observations may be. It will be found the case with Pollux, the second 
star іп the following table. The differences, however, between the 
mean quantities of the precession as they result from three hundred 
stars, оғ from a single one, is in all cases very small. 


Longitudes. 

. Difference | Mean 
Stars. 1815. 1756. of Longitude Annual 
іп 59 years. | Increase, 

в, о ‘ ” в, оғ ” , ” ” = 
сх Arietis -|1 5 441 1 415 349 38 5047 
Pollux ` 43 20 3948 3 19 50 55 | 48 53 49:70 
Spica Virginie | 6 21 15 31 | 6 20 26 20 49 12 5010 
сх Aquilse 180 29 9538 9 28 20 6 49 478 50 80 
с Pegasi -41 20 5431 11 20 3 19 49 12 5910 


Yet the difference which is found to exist, points ont some pecu- 
liarity in every star. For instance, Pollox cannot be like most of the 
other stars, apparently entirely fixed, but must have what is called, or 
what we are ebliged to call, from default of a knowledge of its cause, 
a proper motion. However, the comparison of the longitudes of the 
stars, computed to the epochs of 1756 und 1815, establishes, as we 
have before observed, the important fact of the precession of the equi- 
noxes. Because the mean longitude of a star із not altered solely by 
the precession of the equinoxes, astronomers employ the term annual 
variation, comprehending under it the effects both of precession and 
of annual proper motion. 

We shall uow compare the latitudes of the stars mentioned in the 
above tuble, at the same epochs. 


Latitudes. 
— —— —— 

Difference 

Stars. 1815. 1756. for 59 увага. 
о , ” , ” “” 
& Arietis - - |9 57 374519 57 32| + 54 
Pollux - - |6 40 1845,6 40 3 +154 
Spica Virginis - - |2 2 248842 2 6 +188 
о Aqnike - > |22 18 355 N. 29 18 44 - 85 
Q Pegasi — - |19 24 46 №19 25 44 — 40 


It appears from this table that the changes of the latitudes are very 
small, in no case amounting to 04” uunually. “The astronomical 
fact is,” says Woodhouse, “a minute annual change of latitude, and 
а considerable change of longitude. With regard to the former change, 
we may conjecture that it arises either partly from the precession of 
the equinoxes, and partly from other causes, or that it is altogether 
independent of the precession.” The succeeding tables show the 
variation both in right ascension and declination ef the stars whose 
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latitudes and longitudes we hava just compared. These variations 
more clearly point out the general apparent change produced in the 
heavens by the тіңМ motion of the earth's azie, than those of the lati- 
tudes and longitudes, as the declinations and right ascensions of the 
stare are reckoned in a manner similar to the latitudes and longitudes 
of places on the earth. Yet they are not in complete accordance with 
the right motion, as the latitudes of pieces have been supposed to re- 
maiu fixed and from the dissatisfactory theory of corrections, of 
which we shall speak hereafter. 


Right Ascensione. 


Difference Mean annu- 


Stars. 1843 1817 lin 26 уевгаја! variation. 
h. m. 8. hb. m. 8. 8. 
Сх Arietis 1 58 20°06 1 56 5267 87:39 + 336 
Pollux 7 35 42:09 734 606 96°03 + 369 
Spica Virg. | 18 16 55°80 13 15 53°79 62°01 + 238 
Сх Aquilæ 19 43 7°34 19 41 51-05 76°20 + 293 
Q Pegasi 22 56 56°64 22 55 38°95 77:69 + 2°98 
Declinations. 


1843 


оғ p 
Q АпеНе N 22 43 4°14 + 17° 34 
Pollux N 28 23 58:81 - 8188 
Spica Virg. | 8 10 20 23-55 + 19-117 
сх Aquile | N 8 27 26:37 + 8779 
сх Pegasi | Nid 214197 + 19075 


Of the Collapsing of the Planes of the Equator and Ecliptic 
The angle contained between the plane of the equator and ecliptic 
is what is denominated the obliquity of the ecliptic; which is shown, 
from repeated observations, to be variable. In this place it will be 
sufficient to show the results of a long succession of such observations 
by different astronomers, taken from the “ Encyclopedia Metropoli- 
tana” : 


Eratosthenes, 290 B.C., made the obliquity to be 23° 51 20 
Hipparchus, 140 „ % 28 51 20 
Ptolemy, 140 А.р. os 23 51 10 
Pappus, 390 „ КЕ 93 30 0 
Albatenius, 880 » - 23 35 40 
Arazachel, 1070 „ ra 23 34 0 
Prophutius, 1800 „ 70 28 32 0 
Regiomontanus 1460 „ й 23 80 0 
Wultherus, 1490 „ өр 28 99 47 
Copernicus, 1500 , 7 23 28 24 
Tycho, 1587 „ i 23 29 30 
Cassini, sen, 1656 „ Ке 98 29 2 
Cassini, jun.,, 1672 „ Е 28 98 54 
Flamstead, 1690 „ р: 23 28 48 
Dela Caille, 1750 , Е 23 98 19 
Bradley, 1750 „ A 23 28 18 
De la Lande, 1768 ,, Е 23 28 0 
Pond, 1816 „ % 23 27 60 
“Oliver Byrne,” 1843 „ ” 98 27 34 


The observations of Albatenius and Aragachel are here corrected for 
refraction: those of Waltherus, De la Caille, De la Lande, computed. 


- The obliquity of Tycho is put down as correctly computed from bis 


observations; also the obliquity as determined by Flamstead, is cor- 
rected for the nutation of the earth’s axis: these corrections Lalande 
applied. It is manifest, from the above observations, that the seh fe 
ity of the ecliptic continually decreases; and the “irregularity which 
here appears,” says the writer, “in the diminution, we may ascribe 
to the inaccuracy of the ancient observations, as we know they are 
subject to greater errors than the irregularity of this variation. If 
we compare the first and last observations, they give a diminution of 
70” in 100 years. If we compare the observations of Lalande with 
that of Tycho, it gives 45”. The same compared with Flamstead 
gives 50”. If we compare that of Dr. Maskelyne with Dr. Bradley's 
and Meyer's, it gives 50°, The comparison of Dr. Maskelyne’s with 
that of Lalande, which he took as the mean of several results, gives 
50”, as determined from the most accurate observations. The ob- 
servations of Poud, compared with those of Bradley, give 44” for 
the vasiation of the obliquity in 100 years, or 0-44” ally.“ 
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Of Solar and Lunar Nutation. 
(See “ Woodhouse’s Astronomy,” page 353, chap. xv.) 

The (мо inequalities that give title to the present subject are im · 
mediately, or rather intimately, connected with that of the preceding 
(on tbe precession of the equinoxes). Woodhouse says! For the 
purpose of pointing out the connexion, we must look at the physical 
саозев of these inequalities; ара, in the inequable action of the cause 
of precession, we sball be able to trace the cause of solar and lunar 
nutations.” The actions of the sun and moon ор the excess of the 
earth—which Woodhouse assumes to be “ап oblate spheroid, above 
the greatest inscribed sphere,”—produce the retrogradation of the 
equinoctial points, or, as it is technically called, the precession of the 
equinoxes, The natural circumstances in the production of these 
phenomena are—the excess of the matter just spoken of. The other 
circumstances, scarcely less material, and indeed essential to the phe- 
nomena, are—the inclination of the sun’s orbit to the equator, and the 
inclination of the moon's orbit to that of the sun’s, and, consequently, 
to the earth’s eqnator. If the sun and moon were constantly in the 
plane of the equator, there would, notwithstanding the earth’s 
spberoidical form, be no precession. When either luminary is on the 
equator, its action in producing precession is nothing. Twice a year, 
therefore—namely, at the two equinoxes—the sun’s force in causi 
precession is nothing; and twice а year—namely, at the solstices—it 
is the greatest. it must, therefore, be of some mean value in the 
intermediate times. The retrogradation, therefore, of the equinoc- 
tial points, inasmuch as it arises from the sun, cannot be equable, 
since the cause producing it on no two successive days of the year is 
exactly the same. There arises, therefore, an inequality of preces- 
sion. In consequence of such inequality, the precession in right 
ascension of Q Arietis (taking one of the instances mentioned in 
Woodhouse’s 14th Chapter, р. 352) on May 20th, will not bear that 

roportion to the annual precession (8:84) which the number of days 

tween January 1 and Мау 20 bears to 865 days; and generally the 
precession for 50 days, whether it be in right ascension or in portb 
polar distance, will not be necessarily equal to 805 * P, p represent- 
ing the precession. The exact portion of the annual precession (іп 
right ascension or north polar distance) to which it is equal, or the 
correction necessary to be made to the mean portion, will deperd on 
the season of the year to which the 50 days belong. The precession, 
therefore, after being used as a correction itself, requires to be cur- 
rected. This, however, is easily effected by altering the number by 
which (see р. 849, Woodhouse's Astronomy”) it is necessary to 
ancy с боры annual preceasion, in order to obtain its proportional 
part. Thus, of the star Serpentis, the annual precession in right 
escension of which is 2:985”, the mean proportional precession on 


April 20th would be 227 x 2985 = 898 x 2996, and 828 would 


be the multiplier : but this is too large, the actua! precession — 
rated from January Ist to April 30th being less than the proportional 
part of the mean. It may be made duly less by merely lessening the 
multiplier, “928: in the present instance, it would be reduced to “900, 
which number, and like numbers in like instances, are furnished by 
r tables (see “ Woollaston’s Fasciculus,” Appendix, page 42). 
Folk, however, it is to be noted, is not the sole method for correcti 
the precession. The inequable retrogradation of the equinoctia 
ints, or the inequality of the precession, is not the sole effect pro- 
осей by the unequal action of the sun on the earth’s excess of mat- 
ter above its greatest “inscribed sphere. 1 be obliquity of the есіір- 
tic, which, were the precession uniform, would not be affected by the 


cause producing precession, is subject to a semi-annual equation: 
since, as in the uality of precession, the force а а change 
ів the obliquity arrives twice іп a year (о its maximum. Thence two 


effects, one an inequality of precession, the other an oscillation of the 
plane of the equator, constitute what is called the solar nutation.“ 
“ There is also, as it may be conjectured from the arguments just 
, a lunar nutation. The precession of the equinoxes is pro- 
duced by the joint action of the sun and moon. Ав the sun not being 
in the equator, causes tbat part of the precession which is due to his 
uction to be inequably generated, so the moon, continually ајќегіа 
her declination, 1з cuntinually causing precession with un unequa 
fusce. But the period of the inequality of its action, from an evan- 
escent state to a state of maximum, is different from the period of 
inequality of the sun’s action, It is no semi-annual period. The 
lunar period depends, however, on principles the sume эз those that 
regulate the solar. When the moon's orbit, which is continusily 
its position, returns at the end of any interval, to the same 
position which it had at the beginning, the interval so circemstunced 
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is the period required. Now, this is regulated by the motion of the 
moon’s nodes. The moon’s orbit is inclined to the ecliptic, and its 
nodes retrogade in about 18 years and 7 months. At the beginning, 
suppose the moon’s node to have been in the node of the equator and 
ecliptic ; then, at the end of 18 years and 7 months, the same робе 
will have described 860 degrees contrary to the order of the signs, 
and returned to the first point of Aries j and during this retrograda- 
tion of the node, the lunar orbit will have occupied every position 
which it can oceupy relative to the equator., The inequality of the 
moon’s action, then, in causing precession, will have passed through 
all its vicissitudes. But, as in the former case, this is not the sole 
effect of the ineqnality of the moon’s force. The plane of the equa- 
tor will be made to oscillate: so that, according to the longitude of 
the node of the moon’s orbit, it will be necessary to correct the mean 
obliquity ов account of lunar notation.” Woodhouse continues to 
say, in reference to another part of bis book,— We have seen, in 
р» 192, 199, that the phenomena of the precession can be accounted 
or, by supposing the pole of the equator to describe erora a 
small circle round the pok of the ecliptic in a period of 25-869 
years. But these new phenomena of precession render some modifi- 
catione necessary іп the preceding hypothesis. By reason of the 
solar nutation, the pole of the equator will oscillate during halt a year 
about its mean place in the above-mentioned small circle, and the 
retrogradation of the pole will not be uniform. There will be a like 
oscillation, and a like inequality of precession, from the lnpar nuta- 
tion, but for a longer period. From both causes, then, the north polar 
distance, and the right ascension of the stars will be changed. In 
order to make the former the true precession, we must correct them 
both for solar and lunar nutation.“ А 
We have in the preceding pages described the cause of solar and 
lunar putations. But luner nutation, which is by far the most cunsi- 
derable, was not found out from a previous persuasion or belief of 
the existence of its cause. Bradley, soon after the discovery of 
aberration of light, noticed it as a phenomenon, and then assigned its 
cause, and the laws of its variation. But the solar nutation has never 
appeared to astronomers as a phenomenon. It could scarcely be ex- 
pected to be noticed as such, since its maximum is less than half a 
second. Its existence and goru are derived from physical astro» 
поту ; and on such authority, it is introduced as a correction of as- 
tronomical observations.” Woodhouse concludes this account by 
saying—“ It has been proved, in confirmation of Bradley’s conjecture, 
that the phenomena of nutation are explicable on the hypothesis of 
the pole of the earth describing round its mean place (that place 
which it would bold in the smail circle described round the pole of 
the ecliptic, were there no inequality of precession,) an ellipse, in a 
period equal to the revolution of the moon’s nodes. The major axis 
of the ellipse is situated in the solstitial colure and equal to 19-290: 
it bears that proportion to the minor (such are the results of theory) 
which the cosine of obliquity bears to the совре of twice (һе ob- 
Пдайу: consequently, the minor azis will be 14-364, These are 
М. Zach’s numbers; Bradley are 18°16; Maskelyne’s, 19°10; Lu- 
place’s, 197-16 (see ‘ Mecanique Celeste,’ lib. v., р. 351)” Now, 
the right motion, or change of the earth's axis, is effected by the com- 
bined actions of the sun and moon on the excess of the earth over 
its greatest inscribed sphere, which excess will be shown hereafter to 
be in a continual state of change. Former theorists ascribe to this 
influence of the sun and moon, upon the excess above mentioned, the 
effects which we have just summed up from “ Woodhouse’s Astrono- 
my” and the ч Косусіорейіа Metropolitana,”—namely, “The preces- 
sion of the equinoxes,” “ Solar and lunar nutatlon, apd “The cul- 
lapsing of the planes of the equator and ecliptic.” Here there 
is but one effect ascribed to this combined action of the sun and 
moon. 


(To be concluded in our nest.) 


[As far as we can understand the purport of the above paper, it is 
to show that the variation of the angle of the obliquity is not oscilla- 
tory, as bas hitherto been supposed, and partially demonstrated by 
some of the most eminent of modern mathematicians. We trust Mr. 
Byrne will in the next number favour us with his analysis, and justify 
the view he has taken of the subject.J—Epitor. 
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ON THE COMBINATION OF THE TELESCOPE WITH 
THE DAGUERREOTYPE. 
(From the Transactions qf the Royal Society of Bohemia, 1846.) 


Professor Doppler, of P e, says, that for the ascertaining of 
the diameters of fixed stars, the telescope has been hitherto mainly 
depended upon, and that the instrument has been so far improved as 
it possibly ever can and will, The susceptibility of the human eye 
for the minutest objects bas been hitherto considered paramount; but 
M. Doppler asserts, that the susceptibility of the human retina is 
surpassed many thousand times by that of a prepared (iodized) Da- 
guerreotype plate. Physiological experiments have shown, that ob- 

ects, which appear to us ander an angle of vision less Шап 50 or 40 
Inches аге no more seen in ertento, but as amorphous simple points. 
On the other hand, physiological researches of such men as Müller, 
Weber, &c., have shown, that the diameter of one of the nerve- 
papille of the retina is по more than garg ОҒ rv Of ап inch. But, 
comparing the susceptibility of the retina раріШе with the micro- 
scopic experiments made with Daguerre’s plates, it will follow that 
the single globules of mercury are of such extreme minuteness, that 
they become only visible by a 800-fold magnifying power; and, there- 
fore, that on the space of a Daguerre plate, equal to one retina papil- 
la, more tban 40,000 single minute globules of precipitated mercury 
are to be met with. hb of these is capable of producing the 
image of well defined objects—which wonld merge on the human 
retina ia single, indiscernible luminary points. Thence, Prof. Dop- 

ler argues, that Daguerre’s plates are 40,000 times more susceptible 

for impressions than the human eye. И 

Considering, moreover, that а great Improvement іп microscopes is 
very probable, М. Daguerre thinks that Instead of telescopes,—micro- 
scopes will come into use. At the exact point, therefore, where the 
image of a celestial body is formed before the object-lens of a tele- 
scope of considerable length, an apparatus is to be placed, whereby а 
silver plate (iodized, brome-tudized, or otherwise prepared) can be 
securely inserted. As the place of the images is the same for all 
celestial objects, a plate of a well defined, constant thickness, ean be 
inserted with great accuracy: In this way, Daguerreotype images of 
all, even of the smallest, fixed stars can be obtained, if (as is to be 
supposed) the light will be sufficient to affect the plates. It is also to 
be taken into account, that the images of the fixed stars, obtained by 
an object-lens of from 10 to 12 inches, will possess a light, 10,000 
times stronger than they presentto the naked eye. Plates thus af- 
fected, аге to be treated with mercurial vapours and laved (avirt 7), 
and then viewed by a good microscope. As these images will have 
been magnified (through the action of an object-lens—say of 110 
inches focus length) to the extent of 14 times their natural appear- 
ance; and being again magnitied 1,200-fold,—the angle of vision under 
which they are now to be viewed, will have been increased 16,800- 


fold. 
J. r. 


REVIEWS. 


Encyclopedia of Civil Engineering,—Historical, Theoretical, and 
Practical. By Epwarp Cresy. Royal 8vo. London: Longman 
and Со. 1847. 


Мг. Cresy’s long expected Encyclopedia of Engineering has at 
length made its appearance, much to the credit of its indefatigable 
af talented author, who after three years of compilation has produced 
a work which forms a vast octavo volume, consisting of rather more 
than 1600 closely printed pages, and upwards of 3000 well executed 
wood engravings by Branston. 

The work is divided into two parts—the one entitled “The His- 
tory,” the other “The Theory und Practice, of Engineering.“ The 
first division might with more propriety have been termed the “ His- 
tory of Engineering and Architecture,” as a considerable portion of it 
is devoted to the description of merely the external forms of edifices. 

To the History of Engineering we shall for the present confine our 
remarks, reserving for another opportunity the consideration of the 
second and more practical division. From this our æra of “the rail- 
way and the steam-ship, and the thoughts that shake mank ind.“ 
Mr. Cresy transports us to a period coeval with the first rude at- 
tempts of Atheopian architecture, and starting from that point ex- 
hibits, step by step, the gradual progress of structural science. The 

rinciple of the arch, which, according to the authorities quoted in the 

neyclopedia, must have been known to the early Egyptians, is lost 
sight of in а marvellous manner by the Greeks; its employment even 
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by the Egyptians, seems to have been very limited. The trabeate 
was apparently more consonant than the arcuate style to the severity 
of ancient ideas of beauty. The repose, the grand simplicity, and 
oneness of effect of early Grecian architecture are due, mainly, to the 
exclusion of all curved lines and tracery, aud seem to us impossible to 
be developed in any construction that admits the arch ая a prominent 
feature. For our part, we believe that the contrast between the vast 
simple masses of ancient masonry, and the clear deep unclouded blue 
of an eastern sky, must have produced an effect infinitely more sub- 
lime than the most gorgeous of English arcuate cathedrals, viewed as 
they are nst the clouded sky, and through the smoky medium of 
our dull climate. The vault of Mycene, to which reference has been 
made in a former number, is а curious instance of the form, without 
the properties, of the arch. 

From Grecian, Mr. Cresy conducts us to Roman architecture, a 
division of the work containing some highly interesting information, 
of which we shall proceed to give an analysis. It commences with an 
account of the walle, towers, and other military defences of the im- 

ortant city of Rome: we have engravings of the wall of Sevrus 
Kallus, which surrounded the entire city; (ће bold severity of the 
outline, the battering of the lower portion of the wall, and the capping 
formed by an embattlement, show at once its object—that of a defen« 
sive boundary ;—next we һауе the Aurelian Wall and Gate of St. Раш, 
then the Gate of Spello, of Aosta, approaching in design to our Norman 
style of architecture. The. Gate of Perugia is another example of an 
early gate, marked by the boldness of its outline. The Gate of Augus- 
tus, at Fano, is of a more ornamental character :— 
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THR GATER OF AUGUSTUS AT FANO. 


“The lower portions of which are of great antiquity. Fanum Fortune was 
the name the city formerly bore, which, from its sumptuous buildiage, was 
greatly admired. There are three entrances, flanked by circular towers, 
which rise to a considerable height, the two upper stories being lighted by 
semicircular-headed openings, and crowned with a bold projecting cornice, 
over which is the battlement. Immediately over the three entrances was a 
gallery, formed by seven arches, between Corinthian pilasters, and surmounted 
by a regular entablature. The repairs these walls underwent during the 
reign of Constantine somewhat changed their character, and since that pe- 
riod the upper story was destroyed by а cannonading which took place when 
this town opposed Julius II. Various inscriptions remain amid the several 
works of restoration.” 
and lastly, we have the Gate of Autun, one of a triumphal character. 

The work then proceeds describing the materials used in the edi- 
fices of Rome. Burnt bricks came toto general use for public build- 
ings about the time of Augustus, when they were made less than an 
inch in thickuess, of a triangular shape; sometimes the brickwork was 
formed of a mixture of red and yellow brick; at a later period a mixed 
construction was formed of brick and tufa, as in Caralla’s circus. With 
the decline of Roman institutions, we are told that the art of construc- 
tion lost its excellence, and that no eare was taken in the selection of 


Шана аа Жап оса. 
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Ње materials. Various descriptions of stones were used, the tufa 
of a reddish hue, and of a volcanic production, much used for the in- 
terior of walls, and{in reticulated and rubble walls ;—pepperino, another 
stone much used, also of volcanic production, but harder, and resisting 
Ње action of fire and the weather better than the tufa;—and the traver- 
tine, a stone much used in public edifices, calcareous, hard, and of a 
yellow tint. The most ancient edifices of Rome were constructed of 
Albano stone, put together in squared blocks and united by metal 
crampe; it was also used in conjunction with the travertine stove, 
which from its greater hardness was used in those parts of an edifice 
most liable to injury, as arches, architraves, cornices, &с. Marble of 
various countries was also largely iutroduced іп the public edifices of 
Rome. The Romans devoted much attention to pavements, which— 


When used for floors, were highly decorated, much attention being required 
to prepare the soil to receive them, and to select the material of which they 
were formed. When on the ground, it was carefally examined, and rendered 
solid throughout, after which it was spread over with some dry material. 
When laid upon a timber floor, walls were. not built under it, but a space 
left between it and the floor, that the drying and settling should be 

throughout. Holm timber was preferred to oak, being less likely to split 
and warp, rand thus cause cracks. After the joists were laid, thin boards 
were fastened down to them by two nails, driven through the edges of each, 
which prevented their rising. Fern or straw was then spread over the whole, 
to prevent tbe lime coming in contact with the timber, which would bave 
immediately caused it to decay. Over this was a layer of rubbish, the stones 
of which were аз large as would lie in а man’s hand: оп this layer the 
pavement was afterwards laid. New rubbish required that every three por- 
tions should be mixed with one of lime; and old, five parts to two of lime. 
Wooden beaters were employed, which by repeated blows reduced it to the 
thickness of nine inches. Ао upper layer, composed of three parts of pots- 
berds and one of lime, was spread over this to a depth of six inches, on 


should 
joints or edges of the ovals, triangles, squares, hexagons, or other figures 
made smooth. After rubbing and polishing, marble dust was 
over; then lime and sand run into the joints. 


fresh rubbish, one of potsherds, and two of lime. After the first layer, а 


inches to ten feet, to prevent the frost from injuring it at the joints : before 
the winter it was saturated with dregs of ой. When great care was required, 
the pavement was covered with tiles two feet square, properly jointed, havin 
small channels an inch in depth cut in the edge on each side. These, fill 
with lime, tempered with oil, had the edges rubbed in and pressed together. 
The lime in the grooves or channels growing hard, neither water nor any- 
thing else would pass through. After this precaution, tbe upper layer was 
spread and beaten with sticke; over which, either large tesserts er angular 
tiles were laid with the proper inclination.” 


Mr. Cresy has given us some architectural descriptions of the pub- 
Не buildings of Rome. Although they do not strictly belong to en- 
gineering, the examples afford data for construction — we bave en- 
gravings of the Basilica at Fano, the Amphitheatres of Castreuse 
and the Coliseum. 

For the purpose of covering in the arena of these amphitheatres, 
and to protect the spectators from the rain or sun, а velarium or со- 
vering was used: 

“ Lampridius (ір Com. a Militibus, Classiariis) informs us that the ma- 

of the vela was left entirely to sailors, as they were more expert 
in going aloft amidst ropes, and understood the tackle which regulated the 


| eium, or 
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’ spreading of R better than otbers. There сап be по doubt that it required 


considerable dexterity on the part of the engineer to keep steady an awning 
containing 113,345 superficisl feet, which would be required for the amphi- 
theatre at Nismes, and for the magnificent Coliseum nesrly 250,000 superfi- 
cial feet, or more than deable; the weight of which, at only one pound per 
foot, comprising the ropes and tackle, would amount to 112 tons or there- 
abouts. vast a weight disposed and upheld by tension alone creates our 
wonder and admiration. 

At the level of the attic story are 120 projecting consoles, each having a 
circular hole about 10 inches in diameter, corresponding with a circular mor- 
tice of the same size, and 6 inches in depth, made in the projection of the 
cornice of the second order. The upper opening of tbe hole in each cou- 
sole has externally a ve 2 inches in height, ned for an iron collar, 
to which was attached a tie, which secured it to the тай of the attic at the 
level of the top of the console: the holes which contained these һауе some 
portions of the iron run with lead remaining. 

The whole of each console received a round mast, which, passing through 
it rested in a hole sunk in the cornice below, the iron collar preventing it 
from acting against the sides of the console and fracturing it. The masts 
alone would not be sufficient to support the weight of the vela, смо 
over an elliptical area, the axis of which, in one direction, was 436 feet, а 
in the other, 331. To aid in the support, other posts were introduced through 
mortices about 10 inches in length, placed opposite each console, at the pro- 
jecting part of the moulding which crowns the interior of the attic; on 
each side, 4 or 5 inches from the edge of the attic, are holes still containing 
the lead which secured the iron ties that held these latter posts in their 
places. Under the mortice holes are others, 8 inches square, and 2 feet іп 
depth, made in the upper step of the attic to receive the second posts. The 
two posts were afterwards securely braced. 

Over the centre of the arena was an oval covering, permanently fixed, 
which in the Coliseum was ornamented with an immense golden eagle. 
Round the edge of this oval covering was attached a large cable. 120 pair 
of cords, of equal length, stretched from the masts on the exterior to this 
cable, were worked by pulleys; thus forming as many compartments. Each 
pair of cords was furnished with rings, to which the covering was attached, 
so that it could be drawn backwards and forwards at plessure. The whole 
of these were called the vela or velaria, and each single compartment vela- 
rium. The distance between the ropes on which the velarium ran was 
greater towards the attic than at the centre; consequently, to make the 
velarium run freely on its rings, it was necessary that it should be of an 
equal width throughout: when spresd, towards the attic it was stretched, 
whilst towards the centre it sagged, and formed as it were a foid. То pre- 
vent the sun passing through the opening thus made by the sagging, an in- 
ternal hanging was attached around the fixed permanent oval.” 

The Romans devoted great attention to the construction of baths 
which were generally used by all classes of citizens. At one time, 
there were more than 800 baths in Rome; the most complete con- 
tained six Желі apartments,—Jst. The A terium, for undress- 
ing; 2nd. The Frigidarium, or cold bath; 3rd. Tepidarium, used 
to prevent, by the temperate air which it contained, the dangerous 
effects of too sudden a transition from the extreme of cold to that of 
beat; 4th. Tie Laconium, an apartment warmed by a stove, to send 
forth a dry heat; 5th. The Balneum, or warm bath; 6th. The Eleothe- 

etuarium, where the oils and perfumes used by the bathers 
were kept. 

We now come to that portion of the work which may be strictly 
considered as connected with engineering—harbours and buildings in 
water. It will be seen by the construction of these works that the 
Romans devoted vast talent to their formation and construction. 
In our Journal for January last, we gave a highly 1 paper on 
the Harbour of Ostia near Rome, by Sir John Rennie, together with a 
plan of the harbour. We are now, through the labours of Mr. Cresy, 
enabled to give engravings showing а section through Claudius’ 
Port, and the elaborate Pharos. А 


SECTION THROUGH CLAUDIUS’ PORT, OSTIA. 
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PHAROS, АТ OSTIA. 


“The port constructed by Claudius, in advance of that of Trajan, was 
amongst the boldest executed by Roman engineers :—an oval sheet of water, 
enclosed from the ocean by broad and spacious moles, affording a safe haven 
for vessels which navigated the western shores of Italy: an artificial island 
lay between the horns of these two moles, with towers at each extremity, 
containing machinery and tackle of various kinds, by which the boatmen 
could at all times enter safely. These constructions must have been a work 
of prodigions labonr; their solidity is attested by the writers of the time, 
particularly by Pliny. Inthe middle of this island stood a pharos, before 
which was the colossal statue of the emperor Claudius. Fire was placed, at 
the approach of night, in the upper story of this lofty structure, which could 
be seen from a considerable distance. Orders of the purest architecture 
decorated three of the stories, and ingeniously-contrived rooms and stair- 
casea served for the use of the officers and men to whom this part of the 
port was entrusted. Covered galleries and porticoes standing high above 
the sea, and stretching far into the ocean, invited mariners to enter, and 
produced an imposing effect to all who navigated these seas. 


The port of Claudius united to that of Trajan gives us an idea of the 
arrangements iu use during the reign of these emperurs; magazines for 
atores of all kinds, docks, slips, and other buildings usually found іп А mo- 
dern port, were here executed іп a manner equal to those of the imperial 
city. Temples, triumphal arches, rostral columns, and trophies, occupied 
the spaces not used by the mariners, and noble roads conducted the mer- 
chandise and warlike stores from thence to every part of the empire.” 


Descriptions and engravings are given of the harbours at Naples, 
Cuma, Poszuoli, Speszia, Genoa, Ancona, Antium, Tarentum, and 
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Brundusium,.—all of them possessing considerable interest; then fol- 
lows some account of the Roman roads and the celebrated Appian 
way, wbich is succeeded by 


The Bridges of the Romans. 


These bridges are. generally constructed with semicircular arches 
of stone of the hardest quality; they were remafkably solid and well 
proportioned, and formed fine specimens of Romen architecture as 
applied to bridge building ;—the Ponte Sisto and Bridge of St. Au- 
gelo are two бое examples. The bridge and aqueduct of Spoleto 
consisted of 10 Gothic arches, 70 ft. З in. span; the centre arches 
stood 328 feet high above the river Moragia.—Trajan’s Bridge, over 
the Danube, the most magnificent in Europe, built д.р. 120, consisted. 
of 20 semicircular arches, 180 ft. 5 ір. spans the springings were 
46 feet above the river, and the piers 64 feet thick by 85 ft 3 in. 
wide: the stones used were enormous, but it was destroyed a short 
time after its construction.—The Bridge near Terni, on the Nera, con- 
sisted of 17 arches, 131 ft. З in. span, and 111 ft. 6 in. high up to the 
springing; the piers меге 27 ft. біо. thick, and the total length of 
the bridge 2592 feet, by 32 feet wide. The dimensious of the few 
examples we have selected show that the Romans were quite equal 
to the modern engineers in (һе stupendous character of their works. 
We shall close thie account with some particulars of the Bridge of 
the Trinity,—one of more recent date. (See Engraving, Plate VIII.) 

“The Bridge of the Trinity, at Florence, was constructed іп 1750» 
by Ammanati, a celebrated architect. This bold work consists of three 
arches, nearly elliptical, the curve being portions of two parabolic arches, 
whore angle at the top is masked by an escutcheon. The span of the arches 
is from 87 feet 7 inches to 95 feet 10 inches; the springings are 7 feet 10 
inches above low water, and the rise is one-sixth of the span; the arches 
аге 3 feet 2 inches thick. The breadth of the piers is 26 feet 3 inches, and 
that of the bridge 33 feet 9 inches. The facings of the piers are worked 
stone, with well executed mouldings. The other parts of the structure are 
of rubble; the foundations rest on a А general framework, surrounded and 
crossed by several rows of piles. A defect which occurred under one of the 
piers of the bridge was repaired in 1811 by the elder Goury.” 


The architectural character of the Bridge of the Trinity at Flo- 
rence is particularly worthy of attention, because it is a rare instance 
of pure arcuate construction, executed subsequently to the decay of 
Pointed architecture. The “Revival” (or as it ought to be called 
the Ruin“) of architecture had no more hideous or conspicuous 
characteristic than that of sticking upon arches ornaments of a totally 
inappropriate character. The taste which promoted this fashion was 
precisely that of the Indian squaw or African savage, who stick bits 
of finery in their ears and nostrils. The Florence bridge, however, is 
singularly free from these faults, though erected at a period when the 
subservience of decoration to construction was utterly disregarded— 
it has not the slightest vestige of trabeate construction. 

Except in the Pointed period, this merit la extremely rare. Pre - 
viously to that period the Romans, and subsequently to it the Re- 
vivalists, treated the arch as a thing to be ashamed of. They en- 
deavoured to disguise its real character as much as possible, ab-; 
surdly overloading it wth the forms of Greek temple-architectare, 
and producing a nonsensical combination which would appear irre- 
sistibly ludicrous, bad not a multitude of examples familiurised our 
eyes to the incongruity. Let the reader compare Blackfriars or 

aterloo Bridges, with their foollsh unmeaning columns, with this 
Bridge at Florence or London Bridge; and then, if be can so far 
overcome the prejudices of education, ask himself which is the purer 
and more sensible architectural design. 

We now come to a very interesting portion of Roman engineering 
—that is, the supply of water. The Romans devoted great seal 
attention to the о taining of a good supply of pure aed wholesome 
water,—not like the Londoners, who are content with obtaining their 
supply from the polluted river, because the whole district of the 
metropolis is under а monopolising combination. 

The supply of Rome with water required seven aqueducts, until 


the time of Caligula, when two others were commenced. The most 
remarkable were, the gua Julia and the Tepula, the length of the 
two being 17,126 paces, 7,000 of which were above ground, and 6,472 


on arches. Тһе Anio Vetus, length 43,000 paces, 221 of which were 
subterranean, to convey the water from the Anio, above Tivoli ; at a 
subsequent period, the water was brought from the river at a greater 
distance, 20 miles beyond Tivoli, for the purpose of obtaining the 
water of the Anio in a purer state; the length of this last aqueduct 
was 61,710 paces, 7,468 being above ground, and the remainder sub- 
terranean.—The qua Appia, the first aqueduct constructed in Rome, 
was 11,190 paces in length; the whole, excepting 60 paces, was саг» 
ried underground and arched over. The р — Vargo, 14,105 paces 
in length,—12,865 underground, the remainder above, on 700 p 
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“ The arches which decorate some portion of this aqneduct аге not only 
well proportioned, bu‘ receive further embellishment from a regular order of 
Corinthian columns: where the passage is preserved throagh the line, the 
elevation is increased by an additional height. The section at the side shows 
the channel for the stream, which flowed in the attic, built above the order, 
covered in by a vault carefully worked and well tied together: here every 
precaution seems to bave been taken to guard against leakage, which, if it 
ever happened, would be immediately discovered, by the pouring out of the 
water at the defective place; and along the whole line of aqueduct, mate- 
rials were deposited, that there might be no delay іп the work; there would 
be also less to perform than to take up a whole length of mains laid under 
a solid and bard pavement, rendered impassable during the progress. Such 


an inconvenience in crowded streets, the Romans wisely avoided, and con- 
tinued to prefer the system of raised aqueducts to those buried in vaults 
under grooud.” 
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The engravings of this viaduct, and also of the Gate of Augustus, 
at Fano, show a combination of the Traheate and Arcuate architec- 
ture, so much adopted by the Romans; although it is highly ornate, 
the combination of the two do not appear to form one construction: — 
the Trabeate looks like an accessory to the Arcuate, and put up after 
the latter had been erected. This barbarism of attaching idle, un- 
weaning columns and entabiatures to useful, effective arches, is com- 
pared by Hope, in his Architectural Essay, to the barbarous treatment 
of tis subjects by the tyrant Mezentius, who tied living men to dead 
corpses. Мапу a modern architect would do well to think over this 
comparison. 

Drainage was also well understood by the Romans, as may be shown 
by the great drainage of the Pontine Marshes, 26 miles in length, and 
the Cloaca Maxima, a sewer 14 feet in width and 32 feet high, for the 
drainage of the Imperial City. The drainage of the lakes Albano 
and Ғасіпо may vie with any of our modern works. 

We must, however, abruptly terminate our extracts from Rome, or 
we sball trespass too far for the length of our review; and proceed 
at once to France. It is necessary, however, to make the preliminary 
remark, that Holland and Germany are briefly dismissed in two pages, 
without a single illustration: this conciseness із to be regretted, as 
those countries afford some noble examples of engineering; particu- 
larly Holland, in its canals, sea walls, and works of drainage. 

ENGINEERING IN FRANCE is very fully noticed, with ample illustra- 
tions. Mr. Cresy has availed himself of the numerous treatises on 
engineering which form so valuable a portion of French scientific 
literature ;—he has given detailed accounts of all the principal ports 
and harbours of France. The description of the celebrated break- 
water at Cherbourgh, formed by truncated timber cones, 150 feet 
diameter at bottom, 60 feet at top, and 70 feet high, is highly inte- 
testing. The lightbouses and canals are next given, and are followed 
by engravings of numerous bridges erected in France, one of which 
we have selected аз а good specimen of French bridge - building. 


“The Bridge of Sevres, cver the Seine, оп the road from Paris to Ver- 
sailles, was designed by М. Becquey de Beaupre, and executed by М. Vigou- 
teux; it was finisbed in 1820, and consists of nine principal semicircular 
arches, 59 feet in span, and two lesser 16 feet 4 inches іп span for the tow- 
ing path. The thickness of the piers із 11 feet 5 inches; the width of the 
bridge 42 feet 7 inches. It occupies the situation of an old wooden bridge, 
sud the axis is in the direction of the dome of the Invalides. The piers 
жеге founded by means of caissons. The arches were constructed on 
trussed centres, which did not change tbeir form during the placing of the 
vouissoirs. 

All the arches were keyed in July, 1815, except the first on the right bank, 
ahere there still remained fourteen conrses of voussoirs to place, when or- 


THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 


105 


ders were given to break down the bridge, and the centre of this areh was 
first set on fire, and the fourth hlown up by two discharges, which caused 
the rupture of some of the inner voussoirs of the arches, and it was after- 
wards discovered that settlement had taken place in the third, fourth, fifth, 
and sixth piers, the greatest of which was 21 inches. In 1818, the sixth 
pier was loaded with 112 tons, without any movemeut resulting; it wes 
thought fit, however, to discharge the weight by means of arches in the 
piers. The foundation piles were 3 feet 11 inches apart, and each carried a 
weight of 52 tons; the voidings, however, diminished this weight by about 
5$ tons. A general foundation was also constructed by throwing in rehble. 
The settlements are attributed то the effect of the explosions ; but they 
would not, perhaps, have taken place had the piles been less loaded, or the 
intervals between them heen filled in with hydraulic masonry to a height of 
6 or 8 feet hetween the ground and the tops of the piles, instead of with 
masonry laid in common mortar, which does not harden under water. 

In this beautiful example, the roadway is kept perfectly level throughout, 
and the arches are all of the same span; this was rendered necessary, as 
the banks on each side of the river were low, and it was not deemed advis- 
able to raise the crown of the roadway, which might bave been done on the 
Paris side, but towards the town of Sevres it would have been more difficult 
to accomplish, as the houses on each side of the street, and the entrance to 
the royal park, would have been equally inconvenienced. The piers, all of 
the same dimensions, are of great strength, their width being nearly equal 
to a fifth of the span of the arch. 

The faces of the voussoirs, which are rusticated and rounded, increase ia 
depth towards the springing; the effect is improved by this arrangement, 
and we have an additional strength given where it is most required. For 
the piers, abutments, and arch stones, the best stone which could be obtained 
was made use of, and apparently the atmosphere has produced little change 
upon it: as the stones laid іп the quarry, во are they bedded, and their di- 
mensions and proportions are well defined for their respective situations. In 
the epandrils and wing-walls, there does not appear to have been sufficient 
attention paid to the backing, and inferior material is said to have been 
used. 

This bridge, which has a decidedly Roman character, of which fig. 1, 
Plate VIIL, is a general view, is one of the best where semicircular arches 
have been preferred to the elliptical; the same centre would serve for all the 
arches, and there is some economy in such an arrangement; but the piers 
occupy together upwards of 90 feet. while the breadth between the abut- 
menta ог water-way does not exceed 622 feet: by the adoption of a flatter 
arch, fewer piers would have been required, and consequently more water- 
way would have been obtained: but the whole is deservedly much admired, 
and its design seems in harmony with the scenery around, and with the cha- 
гасќег of tbe river: over a stream where the tide rose considerably, or the 
navigation was more important, a bolder design might have been intro- 
duced. 

The elevation and section through the piers (figs. 2 and 3, Plate VIII.) 
show its solid construction, and the form also of its starlings : over the arch 
аге well contrived drains, which lead off the waters that fall upon the road- 
way, and conduct them bebind the spandrils into the stream below: the 
blocking course, which forms the parapet, is supported upon a bold block 
cornice; and the absence of all balustrade and railing greatly adds to the 
effect of the structure. The roadway is paved throughout, and at the sides 
beyond the water-channel is a footway laid with a gentle inclination.” 


The works of the United States occupy a few pages, but no illus- 
trations are given of the numerous епршеегіпр works with which 
America abounds. 

ENGINEERING IN GreaT BRITAIN next occupies а considerable 
portion of the work, which we must piss over until next month, 
giving now only the description of London Bridge, which we may 
boast as being one of the finest specimens of bridge-building in the 
world, and one of the noblest edifices of the City of London. 


“ When the committee of the House of Commons had determined upon 
the erection of a new bridge, Mr. George Rennie, at the desire of his father 
the late Mr. Rennie, made the design as it is now executed; and as the 
country lost the services of Mr. Rennie by his death in 1821, the execution 
of this important undertaking devolved upon his sons, and Mr. George Ren- 
nie holding at that time a situation under the government, his brother, Sir 
John, who was his junior, was named the acting engineer. Messrs. Joliffe 
and Banks were the contractors, and the cost, including the approaches, 
amounted to £1,458,311 8s. 1194. Тһе first pile for the cofferdam was 
driven on the 15th of March, 1824, and the dam was finally closed on the 
lst of April the following year, and after the water had been pu:nped out 29 
feet below low-water mark, it was found remarkably tight. 

On the 27thof April the work:inen commenced tneir excavations in a stiff 
blue clay, after which the sills and planking were laid ready for the founda- 
tions, which were conitnenced on the 15th of June: the first stoue laid was 
a piece of Aberdeen granite, 5 feet $ of an inch long, 3 ft. 63 in. broad, aud 
2 ft. 10 in. deep, containing 50 ft. 7 in. cube, and weighing 4 tons, 

The cofferdam for the second pier was completed soon after, and pumped 
out by the 24th of August; in 1826 the foundations on the Southwark side, 
comprising the abutment and wing-walls, were carried up, and the secoud 
pier was commenced. 

The cofferdams of the first and second piers being no longer required, а 
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portion of the piles were cut off on both sides, to prepare them for the sup- 
port of the centres; and after the horizontal wedges were fixed on the 
heads of the cofferdam piles, on the 30th September the first rib was set up 
by means of large sheer poles and powerful boisting tackle, and by the 10th 
November, the whole ten ribs were placed. 

When the masonry of the second pier was sufficiently advanced, the cen- 
tre, which had been framed in the Isle of Dogs, was floated up the river, 
and being hoisted upon a large double barge, was raised into its place by 
means of screws, arsisted by the tide. The cofferdam of the third pier had 
by this time advanced, and soon afterwards that of the fourth pier, when it 

e necessary to provide more water-way by removing the pier between 
the fifth and sixth locks of the old bridge, and forming a wooden tressel 
frame of whole timbers for the traffic to pass. This was performed at the 
cost of £8000, by demolishing one half of the arch at a time, after which 
the pier below was taken away 4 feet below low-water mark. By the 4th of 
August, 1827, the first arch was completed; by the end of the year the 
second arch was keyed in, the foundation of the third pier completed, and 
that of the fourth laid. In 1821. the water being pumped out of the north 
abutment dam, and the excavations made, the firet pile was driven on the lst 
of February, and the entire foundations completed on the Ist of March fol- 
lowing; the masonry was then carried up to the springing of the arches. 

The first arch turned having now stood the entire winter, the wedges were 
struck 2 inches beck on each side, and the crown lowered § of an Inch; the 
wedges were driven hack 4 inebes on the following day, when the crown 
of the arch sank another half inch. On the third day they were driven back 
6 inohes, when the crowu of the whole arch was clear, and shortly after the 
wedges were entirely driven back, when the soffite of the arch was accu- 
rately examined, aud found to have preserved its form entire, although It 
had lewered 1$ inch. By this time the centres of all the other arches were 
placed, and the masonry considerably advanced: in 1829 and 1830 the cen- 
tres of the middle, fourth, and fifth arches were shifted back, and wheu re- 
leased of their load, the middle arch sank 24 inches, the fourth 2} inches, 
and the fifth 1§ inch. i 

The centre arch is 152 ft. span, and rises 29 ft. 6 in. above Trinity House 
water mark; the arches on either side span 140 feet, and rise 27 ft. 6 in. 
above the same line, and the ahntment arches арап 130 feet each, and rise 
above the same line 24 ft. 6 in. Tbe entire water way being 692 feet, the 
total length of the bridge 1005 feet, its width from out to out 56 feet, and 
its height above low water 60 feet. The two centre piers are 24 feet in 
thickness, and the two others 2 feet less. 

The general depth at which the foundatiou of the piers is laid below low 
water is about 29 ft. 6 in., and the total quantity of stone used in construct- 
lag the bridge and its ahutments was 120,000 tona; the number of piles of 
20 feet in length under the piers and their abutments wae 2092, and the 
total number fur the cofferdams 7708. There were four sets of timber cen- 
tres, each weighing оп an average 800 tons. The amount of Messrs. Joliffe 
and Bank’s estimate for the bridge alone, including an extra set of centres, 
was only £425,081, 9s. 2d. The bridge was opened to the public on the Ist 
of August, 1831, with great pomp, after having been in progress seven 
years and three montbs. 

The engravings are accompunied by the contract specification, from 
which we make the following extracts (See Plate ҮШ.):-- 

The cofferdams of the abutments were of a circular form, and those of 
the piers of an elliptical form, as ahown in fig. 5, Plate ҮНІ, composed of 
two rows of Baltic timber piles, not leas than 124 inches equare, five feet 
apart, connected together by three rows of double whole timber waleings ; 
the top of the piles 5 feet above Trinity House water mark; there was also 
a third row of piles placed 6 feet from the second row; the heads were level 
with half tides, or 7 feet below Trinity House water mark; the spaces be- 
tween the piling was filled with tough, well beaten clay, thoroughly puddled; 
the piling, it will he seen by the engraviog, was well secured by diagonal 
struts, besides wrought iron tie-bolts. 

Foundation (Fig. 2).— The platforms of the abutments were laid 34 ft. 
6 in. below Trinity House water mark in the front, and 34 ft. 6 in. at the 
back; the two side piers 40 feet, and the middle piers 43 feet; over the 
whole surface, piles of elm, ёг, or beech, 12 inches diameter aud 20 feet 
long, were driven into the clay 18 feet below the platform, in rows, 4 feet 
asunder, All the piles were cut off to a level, aud a space of 9 inches deep 
below the pile-hesd excavated and filled in with Kentish ragstone, well beat 
down, and racked iu with five parts of sbarp gravel and one past of lime; 
after which, sills, 12 incbes square, were spiked on the pile.beads trans- 
versely; the intervening spaces were filled in with brickwork, excepting at 
tbe extremities, which were of stone. Above these sills there was laid 
longitudinally another row of sills, spiked down to the first row of sills 
with 18-inch jagged spikes, and the apaces between filled-in level with 
Bramley-fall stone. Оп these sille and stoncs was laid а platform of 6-inch 
beech, elm, or fir planks, bedded in mortar, and spiked down with 12-inch 
jagged spikes, and upon this timber platform the masonry was built. Round 
the ahutment, sheet piles 6 inches thick and 18 fect long, and round the 
piers, 12 inches thick and 20 feet long, were driven in; the whole planed, 
ploughed, and tongued at the edges. 

The masonry of the piera and abutments is formed on the exterior faces 
with granite ashlar, 2 ft, 3 іп. to 3 feet thick, with headers 54 feet long, and 
the interior filled in with Bramley-fall, Painshaw, or Derbyshire stone. 

The five arches are semi-ellipses, the centre arch 152 feet span and 29 ft. 


44 


THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 


[А раі, 


6 in. rise; the arch stones аге of granite, 4 ft. 9 in. deep at the crown, and 
increasing to 10 feet at the springing. Thetwo arches next the centre are 
140 feet span and 27 ft. 6 in. rise; the arch stone 4 ft. 7 in. deep at the 
crown, and increasing to 2 feet at the springing. Тһе two side arches are 
130 feet span and 24 ft. Gin. rise; the arch stones at the crown are 4 ft. 
біп. deep, increasing to 8 ft. Gin. at the springing. All the stones аге 18 
inches thick at the intrados, and increase in thickness to the extrados, and 
ench arch bas four connecting bars of wronght iron. 

The centres consisted of eight ribs of Baltic fir, excepting the springing- 
pleces, which were elm and the wedges oak; the covering of the centre was 
of timber 7 inches thick. The spandrils over the piers are filled ор solid 
to the underside of the inverted arches, the depth of which is 6 feet in the 
middle of the two centre piers, and 5 feet for the two side plers. 

Roadway.—The interior spandril walls to carry the roadway are of brick, 
three bricks thick, and on the top are stone corbels 18 Inches deep, project- 
ing 12 inches, over which are laid 9-inch Yorkshire landings, and then the 
whole surface of the bridge is covered with puddled clay 15 inches thick; 
over this, broken stone 12 inches thick, is laid; and then granite paving, for 
the footpaths aud road. 


Next month we shall resume our review of this valuable work; and 
in closing our present notice, we most strongly advise our professional 
readers to procure the work itself. 


A Treatise on the Principles relating 10 the Specification of a Patent 
Jor Invention. By Wittiam Spence. London: royal 8vo. V. and 
R. Stevens and G. S. Norton. 


The abstract conception of a patent Is perhaps one of the simplest 
of legal ideas. The jealousy with which property is guarded in all 
civilised states, aud especially in this country, takes cugnizance not 
merely of each individual's right of possession to his goods, chattels, 
and estate, but even of his claims of peculiar advantage derived from 
his ingenuity and contrivance, especiaily when his exertions tend to 
promote the general interests of the community. Тһе poet who ex · 
aits the moral and intellectual condition of his couatrymen, and the 
mechanist who enlarges their amount of physical happiness, have 
equally a reward secured to them by Ше law of the Ішкі; the pub- 
lisher who pirates a copyright, or the manufacturer who infringes on a 
patent, are amenable to the same system of legal retribution that 
guarantees to every man that which із his own. 


Simple and intelligible, however, as is this theory of patent right, 
its application to individual instances is beset with innumeruble difi- 
culties. The question immediately arists, what is the nature of those 
claims that demand the protection of a patent? J» it sufficient that 
the claimant should merely have discovered some new and useful 
principle, or must he, by an actual invented mode of application, have 
shown huw that principle is to be rendered available? То take an 
example—would the first person who discovered the mechanical 
power of steam have been entitled to a patent unless he had likewise 
invented a steam engiue? To this the reply is easy. A patent is the 
remuneration which the State accords to an individual for having 
realised or done something useful—not for having merely projected it, 
Fur the man who discovers a principle without applying it, cannot be 
said to have benefited his species; so far as he himself is concerned, 
his discovery is useless—he lacks either industry or talent to turn bis 
knowledge to account; all he bas done has been to enlarge the means 
of usefuluess of other men, and to them, not to him, is the credit due 
of all that may result from the opportunities he his afforded them. 
Tue laws observed by Kepler, in his hands, might for ever have re- 
mained barren isolated facts, had not Newton applied them, and thus 
given үшіне to what previously were worthless details. 

It is clear then that patents are only dae for inventions, whether 
they be modes of carrying out new and useful principles, or improve- 
ments ор Ше methuds of carrying out old and recugnised principles. 
Fhe next question that presents itself bas reference to the absolute 
originality of the invention. Suppose an invention to һауе been made 
and not distinctly announced, пог so widely promulgated as to have 
been generally known, and suppose that a discerning individual, having 
by some means become acquainted with this invention, bad discovered 
its merit, has he a right tu a patent? Or suppose that another indi- 
vidual, without having been aware of its previous existence, had, so to 
speak, re-inveuted that invention, can ће claim a patent? The answer 
to these questions involves all tbat is complex in Ше law of patents; 
tbe degree of promulgation necessary to invalidate the claims for the 
re- invention being во difficult to determine, tuat only persons accuse 
tomed to the niceitics uf law, aud versed iu the precedents of the 
courts, can in any particular instance venture to give yo opinion, Аз 
a guide for patenteen through the tangled mazes of the law we know 
ny better work than Mr. William Speuce’s Treat’ e on the Specifica- 
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tion of a Patent for Invention. Mr. Spence has divided bis rolume 
into two parta, which together осспру about 180 pages. The first 
division treats of the defects of claims by which a patent is invalidated; 
the second of the conditions necessary to establish the specification 
secare against all attacks. The first division is prefaced by an intro- 
daction, in which Mr. Spence gives the followiog definition of a patent- 
able invention :- 


It mast be remembered that every invention has its birth at а given 
period іп the progress of manufactures: that it takes up certain defects 
алд proposes a plan for their remedy. This is the meaniag of a patentable 
inveation. Ia defining the true scope therefore of a particular subject 
matter of a patent, due attention mast be paid to this its essential charac- 
teristic, viz. : that it leads us а step on the road to perfection in the branch 
of manofactures to which it belongs. Hence the necessity for clearly de- 
termining in the specification the exact position which the invention occu- 
pies іп the march of improvement.“ 

This дебоі(іоп appears to us too limited, inasmuch as it excludes 
all inventions founded on an entirely new principle; a patentable in- 
vention must be either something tangible, or some specified method 
of manufacture, the object of which is to produce something useful to 
society. 

“Public user,” is generally the claim advanced against patent right: 
om this subject Mr. Spence is particularly clear and copious. іп a 
country like Great Britain, where the minds of men are constantly on 
the streteh to perfect the various departments of manufacturing art, 
inventions the same nearly in substance will often occur simultaneously 
or іп виссеззіоп to various persons. The question how far an inven- 
tion for which a patent is sought bas been previously employed is 
consequently often extremely difficult to be settled; experiments in- 
stituted for the purpose of obtainiug a result which another, and per- 
haps, more lucky individual has at voce arrived at, are frequently so 
like “public user,” that the jury is deceived by their resemblance. 
Mr. Spence has extracted from the Reports one or two instances of 
the kind, and his comments upon them аге wortby the attention of all 
patentees. Previous publication in а printed work of general circula- 
tion is another disqualifying fact—and the second treated of in Mr. 
Spence’s work. Lastly, previous specification, on which subject we 
extract the following observations. 

“ Bat io applying this principle to practical cases, it is easy to see that 
the question mainly turns upon the legal sufficiency of the said specifica- 
tion: so that although evidence of public knowledge and public user is 
not required (as we bave seen) іш principle, yet in practice it is foand es- 
sential from its bearing upon the question of sufficiency ; for if the deacrip- 
tios of ап invention contained іп an inrolled specification be unintelligible 
or impracticable, there is по disclosure of a perfected invention. Now 
publio ignorance and non-user аге some evidence of this; iaasmuch as 
they give rise to the supposition that tbe specified plan did not answer its 
рагрове, and for that reason did not come into use, nor become publicly 
ksown. Hence it usually occurs that when a patent is alleged to have 
been anticipated by a former specification, the patentee rests his case upon 
his evidence of public ignorance and non-user, unless he is quite satisfied 
that there is no material correspondence between the two inventions, the 
latter consideration in such case affording ample grounds of defence against 
each attack. It 19 a source of increasing difficulty to the patentee that 
specifications are constantly being inrolled which may not attract public 
attention ; there are also many in years past which are not known to the 
peblic in any practical sense, and are probably by по means easy of refe- 
renoe, owing to the vagueness and unsuitableness of their patents“ titles : 
and yet these specifications when discovered are to be assumed as pub- 
lishing to the world whatever they contain. According the legislature, 
seasible of the discrepancy between the principle of law that the iurolled 
specification renders public whatever it contains, and the actual fact, seo- 
ible also of the occasional hardship to which such discrepaucy exposes 
the patentee, has devised measures for his relief, with the view, it wonld 
appear, of maintaining the said principle In its general applicability, but 
preventing it from pressing with undue weight io individual cases, The 
measores for relief specially alluded to are those contained іп the uct 5 and 
6 Will, IV. с. 83.“ 


In the next division, we find good faith insisted on, as the first and 
most necessary qualities of the specification. As, by the nature of a 
patent, the public are restricted from benefitting themselves by an 
invention, without duly recompensing the inventor, it is but just that 
the exact extent of the invention should be clearly known, lest the 
inventor be rewarded for more thau is his due. There is another 
reason, too, why the specificatioa should be clear and accurate—and 
that із, that the public may not be deceived as to the value of the 
Uing protected, and thus ba deluded into combining with the patentee 
to carry out an useless project. The next point to be observed is the 
order of the specification n this subject, as a remarkable instance 
of the perspicuity of our author, we shall quote, from p. 78, the fol- 
lowing passage :— 

But we come now to that part of the specification which із u sense may 
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be said to be the most important of all: the part referred to is the claim. 
It is bere that the essence, principle or spirit of the invention is stated іп 
the most distinct terms. The whole of the furegoing matter is here summed 
up and resolved into its one idea. All the previous description of сігсот- 
stance comes now to be seen only as affording a clue to the right inter- 
pretation of this боа! definition of the essential character of the invention. 
The claim rightly understood is in fact the specification: but then in order 
that it may be rightly understood refereuce must be had to the antecedent 
matter: and it may indeed be ва that the intelligibility of the whule spe- 
cification greatly depends upon the particular interpretation of the claim 
which is suggested by such reference. It would be comparatively easy to 
discover what construction to pnt upon the claim provided all the former 
portions of the specification plainly referred to the main idea contemplated 
dy the invention, hut such construction becomes a difficult matter when in- 
consistencies are found to exist on a comparison of some statements with 
others. So far as difficalties of this kind can be overcome, they аге some» 
times obviated by stating the claim first іп a negative form. It is well to 
calculate upon every objection being raised to the specification that Батаа 
ingenuity can devise: and accordingly it may be foreseen that the true, 
distinct nature of the invention is left open to misconstruction by a mere 
statement of what it is, since it may appear to be not only that, but some- 
thing more also, (prohably of a prejudicial character) unless guarded from 
such constraction by a suitable negation. This course is partionlarly ad- 
visable when the patent is for a new combination of materials or processes, 
which in their separate form are old or not open to be claimed. Crane’s 
patent is а case in point. It is described as cousistiog iu ‘the application 
of anthracite or stone - coal, combined with a hot-air blast in the smelting 
or manufacture of iron from iron · stone, mine ог ore. Now the patentes in 
this case, feeling that the ground to be occupied by his invention is narrow, 
proceeds іп his specification very carefally to lay such a foundation as will 
lead to а right apprehension of his real subject-matter. He shows, that is, 
the importance in a commercial point of view of using the stone-coal io the 
manofacture of iron: and thence infere that the abandonment of the article 
after ase (which he cites as a known fact) was owing to some imperfection 
іп the means employed to adapt it to the purpose. He accordingly gives 
instructivos as to a practical mode of applying it to this use, the essential 
featore in which is the adaptation thereto, and combination therewith, of 
the hot-air blast. And after describing the mode by which he had actually 
accomplished his purpose, he says :— I would bave it understood that J 
do not claim the using ofa hot air blast separately іп the smelting and 
manufacture of iron, as of my invention, when uncombined with the appli- 
cation of anthracite, or stone-coal and culm: oor do I claim the applica- 
tion of anthracite or stone-coal in the manufacture or smelting of iron, when 
uncombined with the using of hot-air blast, But what І do claim as my 
invention is the applicatioa of anthracite or stone-cosl aod culm, combined 
with the nsing of hot-air blast in the smelting and manufacture of iron from 
iron-stone, mine or ore, as ahove described.’ 

“Тһе claim being in this form anticipates any objection that might be 
raised on the ground of interference with the hot-air blast patent of Neil- 
son, except that Crane must take а license from him to use that part of the 
combination. It also avolds the objection of including what was known 
to be old in the manufactare of iron, so far as а вегіев of (it would appear 
unsuccessful) efforts to make stone-co available for the purpose coufd 
render it so. But it likewise sets at rest all uncertainty as to the real 
subject-matter of the patent by the positive form іп which the claim is 
stated. So that the whole effect of the claim may be stated as follows: — 
Although the patent is not fur the ose of bot-air by itself (that is Neil- 
вов8) nor for the application of anthracite or stone-coal without the use of 
hot-air blast (that has been tried and has failed), yet it is for the applica- 
tion of anthracite or stone · coal combined with the use of hot-air blast for 
the manufacture of iron.’ And the only question that arises on the claim 
во stated is whether the subject-matter of а patent сап stand upon such 
narrow gronod. To this question the Court of Common Pleas answered 
іп the affirmative —such opinion, in this case, resting upon the fact that the 
balance of evidence at the trial showed a substantive effect to have resulted 
from the combination, viz., an improved quality of iron ata diminished cost 
of production. It would seem that before the date of this patent the ap- 
plication of anthracite ол stone - coul to the manuſacture of iron was felt to 
a desideratum, but one which was not attained: the patentee, however, 
succeeded in producing better irou at a cheaper rate by the use of this arti- 
cle. To what cause then is bis success attributable? The essential dif- 
ference between his mode of operation und that practised by his predeces- 
sors was, that whereas they used stone-coal uncombined with a hot-air 
blast, he used it in combination therewith, and this being the only essential 
distinction between the two modes, to such is ascribed the difference of 
result.’ 

The next two chapters, on the language and description of the 
specification, have reference to subjects of scarcely less importance 
than that on the order of the specification. We shall conclude our 
Notice of the work by quoting from the final and recapitulatory chap- 
ter, the following admirable piece of advice, which all patentees 
would do well to consider: 

The argument of the section of good faith ls as follows: the general 
form and constitution of society, with its laws and orders, have come down 
to us through past ages with the authority of divine sanction ; it is tbere- 
fore the duty (as well as interest) of all who enjoy the protection of the 
law to uphold its integrity by honest compliance with its enactments in the 
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spirit as well as the letter—departure from which principle for private ends 
is wrong, and, because wrong, inex pedient in the long run. 

On this ground it is contended that those who purposely exaggerate or 
diminish, or otherwise distort the reai facts which are proper tu be intro- 
duced into the specification defeat their own ends aud greatly injure them- 
selves by blunting their sense of rectitude.” 


Treatise on Mechanics. Ву J. F. Heataer, B.A. London: Jobn 
Weale, 1847; royal 8vo. No. І. рр. 48. 


To detect and expose error—no less than to supply correct in- 
formation on ali subjects connected with mechanical science—is the 
constant endeavour ,of the conductors of this Journal; and in по 
lnstance are we more forcibly reminded of the responsibility of our 
position, than when called upon to analyse the merits of educational 
works professedly adapted to further the ends we have in view. 
Mr. Heather's treatise is peculiarly of this character ;—his claims on 
publio attention rest mainly on a profession of elementary preciseness 
of style, as will be веер by the following quotation from his preface 
which will likewise serve to indicate the general nature and plan of 
the publication: 

“ In putting forth a work in parts, it is not овоа] to make any prefatory 
remarks, until the whole be completed; bat as I аһа)! introduce into the 
treatment of the subject, in its earliest stage, some new enuncistions of 
important principles, and shall endeavour to show that considerable improve- 
ments сап be made upon the manner іп which this subject has been hand- 
led, by even its greatest masters, I have thought it more courteous to my 
readers, thus early to сай their attention to the influence which these prin- 
ciples will exercise througbout the subject. 

My endeavour has been, in the first place, to sttempt, with what success 
ту readers must judge, to give clear and distinct definitions of the terms 
thereafter to be employed; and, іп ibe next, to confine tbeir use, on all 
occasions, strictly to the sense in which they have been originally defined.” 


In reply to all this, we are sorry to be compelled to state that tha 
success of Mr. Heather has been іп an inverse proportion to his pre- 
tensions, that his definitions are not clear and distinet, and that he 
has lamentably failed to prove—so fur, at least, аз he himself is con- 
cerned—that “consideruble improvements can be made upon the 
manner in which this subject has been handled by even its greatest 
masters.“ We do not deny that Mr. Heather may be capable of 
clearly apprehending pliysical principles; but we do most positively 
assert, that he is utterly incapuble of putting forth his conceptions 
either correctly or іп а manver intelligible to those among his readers 
who may һауе taken up the subject of mechanics for the first time. 
His phraseology is inaccurute іп the extreme ; terms constantly 
occur to which no definite meaning has previously been assigned ;— 
his definitions are either old and well-known forms clothed іп a new 
and looser garb,—or when original, generally incorrect. 

Lest, however, we be accused of undue severity, we proceed to 
give extracts from the number before us,—pointing out the various 
waccuracies and fallucies аз they occur. 


The first four paragraphs of the introduction being purely meta- 
pbysical, are, perhaps, net strictly within the province of a physical 
critique. We musi, lu wever, object to the assumption of the im- 
mutability of the law of nature, us derived from the immutability of 
their Divine Author. The sume face that was smiling and beautiful 
at fifteen is wrinkled at fifty ;—the same leaf that was green in June 
is browu in November ;—tbe universe is іш a continual state of 
change. Why, then, should the laws thut govern this varying world 
be themselves vnvarying? Why might vot the purposes ої Creation 
demand that they tvo should be subject io time, aud thut by ап im- 
mutable decree of the Creator? 


„While a certain determinate poiut with respect to a body, always pre- 
serves the same distances from the objects which surround it, the body is 
said to be at reat; aud, when these distances undergo successive variations, 
it is said to be in motion.“ 

This definition is neither new nor complete: it is incomplete because 
it is purely geometrical, and excludes all idea of the mechanical con- 
sequences of motion. Suppose Ше earth the only budy in space— 
veither sun nor planets existing, to which to refer its motion ;—then 
according to the above definition, uny point on its өшіасе may be 
said to be at rest. But the variation of gravity at that point (up- 
posed neither of the poles), arising from the centrifugal force, de- 
moustrates that there must be a motion of rotation uf the earth about 
an axis, and, consequently, that the point in question is absolutely 
moving, though, relatively to the other parts of the earth, at rest. 


“ Bodies, however different іп volume, upon which the same force pro- 
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duces the same effects, are said to contain the tame quantity of matter. 
The quantity of matter in a body is called its mass. Also, the greater the 
mass of а hody, the greater the number of particles it is said to contain.“ 


This definition is sheer nonsense. What are we to understand by 
the word effects? Are statical or dynamical effects bere alluded 10% 
If statical, behold the consequences of this certainly new definition. 
Suppose one pound of coals supported by a scuttle, and another by 
the surface of the earth ;—then the weight of the coals “ produces 
the same effects” —that is, the same preasures—on the scuttle and the 
earth,—ergo, the muss of the scuttle is equal to the mass of the earth. 
What Mr. Heather probably means is this :—Any two bodies are said 
to have equal masses, when equal velocities are generated in them in 
the same time, by equal, single, and invariable impressed forces, where 
by equal impressed forces we mean forces that would cause the bodies 
when at rest to exert equal pressures against fixed plane surfaces 
perpendicular to the direction of the forces. 

From this definition of the word mass— combined with the fact, 
that the dynamical measure of gravity is the same for all bodies— 
we in‘er that the masses uf bodies vary as their weights. As this 
definition cannot be understood by the tyro until he be cunversant with 
the various measures of force, and the third law of motion, it ought 
to be deferred until those are explained. lu the next number of the 
Journal, we hope to lay before our readers a short account of the 
measures of force,—tbe laws of motiun,—~and the meaning of tbe 
word mass, or quantity of matter. At present, we sball cuntent vur- 
selves with stating where we believe Mr. Heather to be incorrect, 
without any attempt at emendativo—from which, indeed, the limits 
of a cursory review preclude us. 


412. Any two forces which аге in equilibrium, when applied to the same 
material particle of апу body, ia the same right line, in opposite directions, 
are calied equal forces. 

13. A force which produces the same effect as two equal forces, applied 
at the same point in the same direction, is said to be twice one of there 
forces: a force which produces the same effect as three, is said to be three 
times one of them; and so on. 

14. We are thus enabled to measure all kinds of forces, by units selected 
from the effects produced by forces of any one kind; and it is found most 
convenient to select these units from the effects produced by the attraction 
of the earth upon bodies near its surface. We tind, in fact, that ail bodies 
near the surface of the earth have а tendency to fall towards its centre; 
and when they do not so fall, we are enabled, in all cases, to trace out a suf- 
ficient cause which counteracts, aud thus bolds in suspension, the effect of 
this tendency; but the moment we remove the counteracting cause, the 
body begins to fall, and continues to do во, until it meet with sume new ob- 
struction. 

15. When this effect is entirely uncounteracted, the same velocity is always 
generated іп the ваше time in ай bodies, whatever be their figures, volume», 
and masses. This furce, then, is called gravity, and is measured by the 
velocity generated in а second of time; and this measure is taken for the 
unit of measure of all other forces which are not in equilibrium, and when 
our object, consequently, is to find the relations between the forces and the 
motions produced. 

16. When, however, we apply a force to a body in the opposite direction 
to gravity, ю as to be exactly in equilibriuin with it, and thus keep the body 
at rest, in which case it is said to support the body, we find that the force 
зо applied must be in exact proportion to the mass of the body. The effect, 
theu, of gravity in counteracting the effects of the other furces applied to a 
hody, when it is kept at rest, is called the weight of that body; and, in the 
investigation of the relations subsisting between the magmtuues and circum. 
stances of action of forces in equilibrium, the forces are measured by the 
weights of the bodies which they wiil support.” 


This is a jumble of inextricable confusion ;—the explanation of mea- 
sures of force—a subject of the first importance—is disposed of in 
about forty lines. One kind of foice is described as producing 
effects two or three times us much as another; while the uature of 
the effects, and their susceptibility of measurement, are left entirely 
tu conjecture. There are wany causes followed by effects, which are 
not capable of being measured. Alcoholic liquors produce etfects 
which аге not capable of being measured. We caunot say that A is 
three times as drunk as В. 

“ Gravity, in fact, must be considered as acting upon every particle of 
which a body is composed, and generating іп esch of these particles, in the 
same time, precisely the same velocity; and thus these particles neither 
accelerate nor retard the motion of one another.” 

Another instance of the inaccuracy of our author, This assertiva, 
applied to rotating bodies, is absolutely untrue. 

We. bave now arrived at the end of the introductory chapter tl. e 
remuinder of the number contains nothing very orginal or very iu- 
correct. There is a fierce attack, neur the conclusivi, ou Poisson. 
founded on a misapprehension of his meaning ; aud an noprovemeut 
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on the second part оѓ Dechayla’s proof of the parallelogram of 
forcees— which consists in omitting it. On the whole, we think we 
have fally justified our opinion of Mr. Heather’s merits as an author. 
We think it possible, as we have observed before, tbat it is to Mr. 
Heather’s inability in writing not thinking—that his deficiencies 
are due to whatever cause, however, they be assigned, we shall 
conclude by solemnly declaring, in old-lady-phraseclogy, that—A 
Treatise оп Mechanics, by J. F. Heather, B.A. is a very improper 
work to pat into the hands of young persons. 


Те Great Britain, Atiantie Steam-ship. 
Engravings. London: Jobo Weale, 1847. 
Mr. Weale bas at length produced this long-promised work, but not 

in the state һе at first intimated : bis reasons for not doing so he gives 

in bis preliminary advertisement. “The author,” һе says, “had un- 
dertaken to provide accurate drawings, witb a descriptive text, which 
he bas totally disregarded, although repeatedly urged, during a periud 
of two years.” For our own part, we are at a loss to know who hus 
the right to be called the author, or who the engineer of this vessel. 

Perbaps Mr. Weale can hereafter explain, —or we шау be induced to 

tay а word hereafter. 

The plates аге got up in Mr. Weale's usual good style, and possess 
saficient interest to make it a work desirable for the engineer. We 
һауе views of the enginea, the boilers, the screw, and sume portions 
of the iron - work of the vessel, showing the joinings of the iron ribs 
and plates. 


Twenty-five folios of 


CHAPEL OF JESUS COLLEGE, CAM BRIDGE. 


The following account of the recent restorations in this beautiful edifice 
is given by а correspondent of the Лепен, with the subscription “р. S.” 
The fellows of the College have done wisely in entrnsting the restorations— 
aot to a mere mason—but а very competent architect (Mr. Salvin), and it is 
to be hoped tbat no alteration will be made in the arrangements: 

“It is now more than а twelvemonth since 1 transmitted to you an ac- 
count of the discoveries which bave been made, during the last year or two, 
inthe Chapel of Jesus College, Cambridge; in the progress of which so 
much of the beautiful architecture of the ancient Church of the Nuns of 
St. Bhadegund, which had been concesled for the last 350 years, has been 
once more exposed to the sdmiring eyes of the lovers of ancient Art. Since 
that time, further research has brought more of the original features of the 
church to light ; so thet, at the present time, sufficient data have been ob- 
tained from which to determine the plan, and in great measure the architec- 
toral character, of the entire huilding ss it stood hefore Bishop Alcock 
(thereby setting an example followed, а few years later, by Wolse at St. 
Frid: swides, Oxford) pared off the excrescences 10 adapt it to the more 
moderate requirements of a College chapel. This interesting work has been 
done, with his usual ability, by Professor Willis. It is said of Cuvier that, 
‘give bim a single bone, and he would reconstruct the skeleton;’ and those 
who bave heard or read the Professor’s Lectures on the Cathedrals of Can- 
terbury and Winchester will at once have discerned the same talent in him. 
Give him a few feet of original walling here—a broken shaft there—the 
fragraent of а base or a bit of a string-course in some out of the way cor- 
del, where no eye less keen-sighted than his would have discovered it,—and 
in due time he will show you what the whole building must have been. The 
resulta of bis investigations in the present instance һауе been laid before the 
Cambridge \ntiquarian Society,—and will appear as one of the numbers of 
they Transactions. Meanwhile, I may state that this, which till within the 
last two years seemed to be a plain cross church withont aisles or chapels, 
how proves to һауе been originally a spacious and magnificent edifice—an 
exemple of the purest early English style. The nave, which is pow sbort 
and perfectly plain, is shown to bave had aisles, the piers and arches of 
Which were built up into the present walls, and are now partially uncovered ; 
snd to have extended much further westward, into the Master's lodge—one 
of the piers being actually discovered in situ in Dr. French's oven. The 
trausepts bad aisles or chapels opening esstwasd ; and the gable wall of the 

northern trausept was lighted by a large round-beaded triplet, which has 
been blocked by the Coilege buildings abutting against it. On either side 
of the choir, were two arches opening into aisles or chapels; and the east 
Wall was pierced by a triplet of lancet windows witb black pannels between. 
The shattered remains of the original architecture аге of snch exquisite 
heanty, that even had Bishop Alcock’s alterations been in the purest taste of 
bis day we could scarcely have forgiven him the act of mutilation ; but when 
We glance at the meagre, low-browed windows, flattened ceilings, and other 
inelegancies perpetrated by bim, it mnst be admitted that the good prelate 
wasaimost as much devoid of taste as any whitewashing churchwarden of 
the last fifty years, Of course, it is vain to hope to restore all the fallen 
„el the chureh of St. Rhadegund. We cannot expect that the Master 
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should give up his house and his oven to reconatract the nave—vseless as it 
would be for the purposes of the chapel of a by no means large college; 
nor, however gladly we should watch the restoration of so interesting ап 
architectural monument, cap we desire it. Still, itis cheering to see that 
what is practicable is being done, and that more is in contemplation. The 
eastern aisle of the northern transept and the northern aisle of the choir 
bave been rebuilt under Mr. Salvin's directions; and the arches opening 
into them--which were discovered built up in the wall with scarcely а 
moulding injured ог a point of the dog’s-tooth broken—carefally restored. 
More beautiful early Bnglish arches thaa those in the choir it would be hard 
to discover; and the pier snpporting them is a шом graceful combination of 
four cylinders, contrasting very remarkably with the sturdy little dwarf co- 
lumn brought to light in the transept. When -be no less beautiful arches 
on the south shall be also opened (а work which I trust is only deferred for 
a short time), the present poor flat ceHing be replaced by the original high- 
pitched roof, the wiry Tudor tracing of the east window make room for the 
triple lancet— both of which latter alterations will, it is understood, take 
place in the course of the ensuing summer— and the paltry fittings of 
painted deal shall have given way to the rich oak stalls which are already 
being carved after the original model (one having been, fortunately, pre- 
served іп the Lodge when the chapel was‘ repaired and beautified’ in the 
dreary last century),—1 know not where we shall be able to find a more. 
exquisite example of the pure and graceful architecture of the thirteenth 
century, or a college chapel (with the exception of King’s es beyond all 
comparison) more beautiful and interesting. By the munificence of the 
Master, Dr. French, the four lancets to the north will be filled with stained 
glass by Wailes,—and the eastern lancets will be similarly decorated. The 
glass in the present east window will be removed to the large window in 
the south transept, which is weli calculated to receive it, It is also gratify- 
ing to be able to state that the spirit of improvement has extended from the 
fabric to the services of the chapel : an individual member of the College 
having offered to present an organ, and to train and endow a choir, which 
will be accommodated in the aisle recently constructed. The same generous 
benefactor has presented the college with a statue of Bishop Alcock,—which 
now fills a niche in the tower over the great gateway. The improvement, 
both in effect and in meaning, is immense. 1 trust that the college will 
carry on the good work of restoration by banishing the sash windows and 
replaciog the mullions, at least in the tower windows, if not in the whole 
front. It is too much to hope for the restoration of the original propor- 
tions of the facade by the removal of the upper story ;—which, as may be 
seen from Loggan’s View, is a later addition, sadly interfering with the dig- 
nity of the tower gateway. Much, however, has been effected in a most 
praiseworthy manner; and it ia to be hoped that those to whom their col- 
lege ін an object of affectionate pride will come forward to aid in the com- 
pletion of a work so interesting as the restoration to its original dignity and 
beanty of the chapel in which Cranmer and Pearson once worshipped.” 


. 


CANTERBURY CATHEDRAL. 


At the Archeological Institute, March 5, Prof. Wits delivered a lee- 
ture “ On the Conventual Buildings attached to the Cathedral at Canter 
bury,” wheu that beautiful edifice was the church of the Benedictine mo- 
пазіегу there. He bad given, he said, to the Cathedral, on another осса- 
sion, ап entirely separate examivation; and it waa not his intention to 
aliude to it at aii, but he should confine the observations which he had to 
offer to the remains of the couventual buildings. These were interesting, ~ 
though, unfortunately, concealed, for the most part, ın the gardens and pri- 
vaie apartments of the canons; bot every opportunity had been afforded 
him for making a careful survey of what remained, The result of his ex- 
amination was now before them; und, though iutereating in itself, he shouid 
pot bave eugaged the attention of the meeting on this occasion, but for the 
curious elucidation which the existing remains receive from an ancient 
drawing іп a Psalter preserved iu Trinity College, Cambridge. This 
drawing was engraved, but not very well engraved, in the second volume 
of the Vetusta Monumenta.” It has hitherto gone without a name (for 
none is given); but the result of bis researches would show that it was 
meant tor tbe Benedictine monastery at Canterbury, and made some time 
between the death of Anselm and the fire described by Gervase the Monk, 
in 1174. Ofthis drawing he had made an enlarged and accnrate copy; 
aod his object was, to abow the extreme fidelity of the drawing and the ig- 
teresting illustration which it receives from the scattered ruins that still 
remain. It would be observed, that the drawing іп the Psalter was a kind 
of bird’s-eye view ; and that the monk by whom it was made was по great 
master of the rules of perepective—for some of the buildings are drawn 
upon their heads, and others upon their sides; but still, it was easy to un- 
derstand it. Here, in the monk’s drawing, is the church of the monastery; 
—here the outer walls aod privcipal entrances ;-- here the chapter-house, 
cloisters, refectory, durmitury, necessarium, kitchen, brew-house, bake- 
house, granary and iutirmary ;—bere the prior's house, tbe apartments of 
the guests, the hull or refectory (ог guests, the cemetery and the castellum 
aquæ,—by far the most curious part of the whole drawing, because it ір- 
forms us of the ingenious und admirable contrivances of the monks (ог tbe 
thorough aupply of the whole monastery with water. The Norman gato- 
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way, the principal entrance to the monastery, —represented іп the drawiag 
of the monk—stiil remains: and he did not know а more beautiful exam- 
ple, though somewhat altered іп the upper story and disfigured by minor 
additions. The gate of the cemetery no longer exists. The cloisters іп 
the drawing are Norman, though now Perpendicular, and with some 
traces of their Norman origin. The dormitory running from the cloisters 
was 145 feet by 80; and the Norman piers of the substructioas, with some 
of the Norman windows, stiil remain. Ina private garden belonging to 
one of the canons is a Norman cloister, very little kaown, bat a beautifully 
simpls plece of architecture, more like an Italian church or one of Wren’s 
or Inigo Jones’s constructions, —and a curious example of the slight sepa- 
ration between the Romanesque and the style from which it was immedi- 
ately derived. The necessarium (now the Site of the house of one of the 
minor canons) was 130 feet long, with Gfty stone seats on each side, and a 
drain under each of the aisles. The place was most logeniously drained 
and ventilated ; for the monks were in advance of the rest of the world not 
only in learning, but in the conveniences and comforts of domestic life. Of 
this necessarium certain Norman traces remain. Of the refectory, only 
two sides are at present standing; but traces exist of a fine octagon kitcheu, 
of a brewhonse, bakehonse, granary and iofrmary. The infirmary was a 
building complete in itself; having a chapel, hali, refectory and neces- 
sariam. This was generally the case; and һе would remark, іп passiog, 
that the whole establishment of the sick at Ely has been called the early 
church of the Cathedral,—when, іп truth, it was nothing more than the in- 
бгтагу of the sick. 

Of the prior’s house every portion has been awept away except a cloister 
under the prlor's chapel. This house would appear to have been во in- 
geniously situated and contrived that the prior could see from his own 
house the principal altars of the church. Of the rooms set apart for the 
guests a Norman gateway still remaios; and the hall, or the refectory for 
the guests, has been floored and fitted up asa residence for one of the 
minor canons of the Cathedral.—He wouid return to the subject of the 
distribution of the water; and would firat direct attention to the namber of 
straggling lines running about the drawing uf the monk—sume green, some 
red, and some yeliow. These were water-courses—for the drawing would 
appear to have been made to show not the elevations of the monastery, but 
the machinery used for the distribution of the water. The canons of the 
Cathedral are still supplied by wooden pipes from the reservoir in use 
when the drawing was made, The reservoir was abont a mile out of the 
town; and the water-course led to a circular buildiog at the end of the 
beantiful Norman cloister to which һе had already referred. This circular 
building hss hitherto been called the baptistery—but it really is nothing 
more than the castellum aqu@ of the drawing; and оп a minute examina- 
tion he discovered, on clearing the rubble out, the hollow pillar іп the cen- 
tre .(ropresented in the drawiug) by which the castellum aque was supplied 
with water, 


REVULSION IN THE MANUFACTURE AND TRADE OF 
COPPER. 


The copper mines of Cornwall and Wales have, hitherto, yielded 16,000 
tons of copper annually; for which, however, 170,000 tous of ore were 
required, as they do not yield more than an average of 9} lb. per cwt. 
These mines will no longer be able to compete with those of other coun- 
tries, discovered ог even worked at the present moment. We allude chiefy 
to the South Australian mines; the more so, as their riches seem inex- 
haustible, and lay во close to the surface, that their working will require 
littie skill and expense. То 1845, the first year these ores were brought to 
England, their value scarcely amounted to £16,000, while last year it had 
extended to £100,000. It would, perhaps, һауе far exceeded this sum, 
had not the simultaneous discovery of gold diverted attention and capitai 
therefrom. It is tobe expected that the great іпбих of emigration to that 
quarter in general, as well as the aid of German (Freyberg) miners, will 
soon enable the colonists to have their own furnaces, and supply the mar- 
kets of lodia and China, which hitherto have been partly supplied with 
copper from England. 

The mines of North America are next to be alluded to, which were 
known even so far back as when the Jesuit Charlevoix visited tbese 
places, where (the north-west lakes) he says copper was made into canie- 
sticks and other church implements for the use of the missions. In 1773, 
а British copper-mine company was formed, but the succeeding revolutiva- 
ary wars and territorial disputes rendered it ineffective ; but, of late, more 
than a hundred mining companies have been formed ou Lakes Huron aad 
Superior. The American press is full of the praises of the riches of 
езе parts іп silver and copper; large masses have arrived at Boston, 
where extensive smelting works are being established, which will make 
this place the Cornwall of New England. In other parts of the United 
States also, аз іп New Jersey and Missouri, vast layers of copper have 
been discovered, at which latter place, the mine of Buckeye yields already 
16 tons of ore daily, containing 87 lb. per cwt. of copper. 

The prospects of Canada are equally cheerful, and the strata of this 

of Lakes Huron and Superior are very profitable, and companies 
Ease been formed both in Montreal and Quebec, whose surveyors were 
vory active last seasou, The Quebec society have begun operations at 


THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 


[A PRIL, 


Maimaase, and the first samples of ore yielded а gross average of 90 lb, 
рес cwt. of copper. The society of Montreal have begun the construction 
of furnaces and pounding engines on a large scale. Their surveyors bave 
fonnd large lamps of copper, one of which weighed two tons, and seams 
of that metal 60 feet wide by 70 feet deep. The ога is conveyed through 
the lakes and canals to tae St. Lawrence, and it is intended to cat a new 
сапа! at the Sault Ste. Marie, where the communication between the Ho- 
ron and Superior takes place. As the ming district is a very barren one, 
profitable employment will thus accrae to the surrounding corn-growing 


lands. 
J. Lr. 


THE CENTRAL SUN. 


Although it has been krown that the sun is merely the central bady 
of our planetary system — pet, it seems that it is Madler’s discovery, which 
wili bring us somewhat nearer to the elucidation of the form, extent, and 
the stratification (altogether—organisation) of our whole cosmic sysiem, 
—soch, at least, as it is accessible to human ken, present or future. The 
discovery of Mädler has already done so much, as to afford us some fixed 
point from which the form, extent. and stratification of this huge system 
of star-molecules сап be ascertained, measured, and laid down ;—elthough 
it is obvious, that {/ апу one bad, by means of mere speculative zuduction, 
begun to extend the hitherto calculation or construction of oup commoa 
orreries—that is, constructed ап orrery of all the kuowa fixed stary—the 
central sun in the Pleiades would have been arrived at, ipso facta, But. 
Prof. Mädler's central zun is (by his own statement), not the real central 
sun, us he excludes from his system the Magellanic clouds and other nu- 
merons star-nebule. Then, therefore, only when these vast acco mulations 
of milky ways will have been properly observed and studied, the true 
central star of the cosmos will be ascertuinable. But, even now, the cal- 
culation and construction of a world’s-orrery is becoming a great deside- 
ratum. The scale, certainly, as we have to deal with $4,000,000 of pa- 
rallaxes of the sun—will be a difficult task; still, it is not во mach the 
laying down of single stars (evanescing іп such spaces), than the coufgura- 
tion and stratification of what Mädler calls “rings and layers of stars, 
which will be the most important. It is impossible, in viewing these sub- 
jects, not to think of the macro-cosmoe of the ancients, ог still more of 
what Pliny conjectured on this huge world-system, in saying“ Muadaw 
seu quod alio nomine Deum nuncupari fast est. Lib. II. 1. 

J. Lr. 


THE RECOVERY OF THE SPHYNX STEAM SLOOP, 


The recovery of the Sphynx stoam-sloop from the fate which was gene- 
rally predicted for her, has reflected much credit on Captain Austin, C.B., 
Commander Сафо, Lieutenant Thompson, of the Victory; Mr. Bellamy, 
assistant master attendant of Portsmouth Dock yard; Mr. Biddlecomb, 
master; and Mr. Mallard, second master of the St. Vincent, and the off- 
cers and men of the royal navy, and Mr. Watts, assistant master shipwright, 
of Portsmouth Dockyard, to whom was entrusted the task of recovering 
this fine steamer from off the coast at the back of the Isle of Wight, 
where she stranded in February last, during a fog. It is impossible to 
commend too highly the exertions of all engaged in the arduous task, and 
the cheerful manner in which they endured all sorts of privations. Com- 
mander Caftin, of the Scourge steam sloop, was first sent to assist in get- 
ting off the Sphynx. Не at once saw (be necessity of mechanical help, 
and immediately applied to the Portsmouth dockyard, when Rear-Admiral 
Parker ordered Мг. Watts to go to her, taking 50 mechanics of different 
departments ; and no time was lost in consulting on the best means to be 
adopted. It occurred to Commander Caffin that they should avail them- 
selves of the paddle heams aud framing to apply buoyant vessels of some 
kind underneath, and Mr. Watts thought a raft of casks or of tanks might 
answer the purpose. The difficalty, however, of lashing or uniting them 
together sufficiently securely to withstand the immense force of the rollers 
and breakers, so common off that part of the island, was seen, and Com- 
mander Caffiu then suggested the London barge, decked over aud applied 
as camels underneath the paddle-boxes. On this the framing was inme- 
diately planned, aud Мг. Watts’s designs were received at Portsmouth- 
yard, where it—together with the barges—was prepared. In the fist at- 
tempt with these barges they failed, in consequence іп part of опе of them 
having received ішішгу for want of sufficient security. Unfortunately it 
forged abead, and the pump, which projected up through the deck, came 
in contact with one of the bearers of the framing, and ripped op a portion 
of it, which caused it to 611. But етеп if this accident had oot happened, 
the change of weather would have defeated them. They profited by this 
experience, and Commander Caffin having left, Mr. Watts went to work to 
remedy and improve on the first attempt; and Captain Austin having ar- 
rived, determined on carrying out the plans agreed ороп. The 
were found not to possess sufficient buoyant power, and consequently they 
were raised upon so аз to bring them up to about 140 tons. Mr. Watte 
found that the nose of the vessel, instead of being lifted over the reef of 
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rocks or banks, was rather forced into it by the downward action of the 
cables when hove upon; to obviate this he had a third barge or camel 
prepared, with a framework at the extreme end sufficiently high (as shown 
ia the andexed engraving), that when the cables, hawsera, &c., were crr- 
ried over it, this downward action, instead of depressing the vessel, should 
produce the contrary effect. To accomplish this he placed at the opposite 
ead of the camel, firmly secured to Из deck, two strong pieces of timber, 
kept sufficiently asander for the stem of tbe vessel to pass between them, 
so that they forked ibe stem. Attached to the stem, immediately over this 
fork, was а strong cleat on each side. By the depressing of the end on 
wbich the frame was placed the end next the vessel was raised, and ап 
spward prersure oa the cleats resultsd therefrom. Beyond this a great 
portion of the buoyant power of the camel came into operation. The un- 
dolations of the sea also coatributing to increase its effect. 


The Sphynx, cleared of everything except ber engines, drew upwards 
efter feet of water; and the reef over which she was ultimately carried 
bad pot more than six feet on it atthe time. She had twice before been 
brooght up to this point, and could not be got over it; but on the 3га olt., 
by the joint effects of the camels under the paddle-boxes—the one against 
the stern, nick named the dromedary, and the two tiers of casks (alias 
balls), under the bottom, aud maln strength in heaving, she effected the 
passage. The outer shoal or reef, on which there was only aboot віх inches 
note water thao on the inner, brought her up again. The purchases hav- 
ing been perhaps prematurely detached from the vessel, not expecting that 
they would be further required, they impeded the progress of the vessel 
over the intermediate flat, and would perhaps have prevented her reaching 
the outer reef in time to get over іп that tide, so that the result would have 
been the вате in either case; thus she was not got entirely over these reefs 
before ten o’clock on Thursday morning, the 4¢h ult. 

The “ recovered” Sphynx was then taken into the Angle Dock at Ports- 
wonth,on Saturday afternoon, the 6th ult., when it was stated that the 
vesseli was moch strained, inasmuch as the bed-plate and condenser of the 
togioes were both broken, the former in several places. Тһе kelsou bolts 
were also several of them started up by her thumping on the rocks, The 
eogines and boilers have to be entirely removed to repair the injuries sus- 
tuned by the keel and bottom planking. The lower part of the knee of 
the bead was carried away on the 14th of February, by the chain cable, 
when the vessel went broadside on the shore.—The Sphynx was afterwards 
bought round to Woolwich, where she ів undergoing repair, and the en- 
faes аге іп the hands of Messrs. Peun, of Greenwich, who recently con- 
structed the engines, which are of the oscillating principle. 


THE NEW PLANET. 


Ata meeting of the Astronomical Society, February 12,—Capt. W. H. 
Swyth, R.N., President, in the chair,—The Report for the past year was 
presented by tbe Council, and read.—On the motion that it be adopted, ап 
ameadment proposed by Mr. Babbage, and seconded by Dr. Fitton—That 
thia meeting express their deep regret that the Council have vot awarded 
the Society’s medal to М. Leverrier, for his publication of the greatest as- 
trocomical discovery of modern times—was negatived. А second amend- 
went proposed by Lieut. Raper, and seconded by Capt. Bethune.— Thut 
it is the opinion of the meeting that the unprecedented discovery of a new 
planet by theoretical researches, aud the acknowlejged titie of М. Lever- 
tiet to the honour of that discovery, demand tor him some special mark of 
the approbation of this Society; and it he recommended to the new Coun- 
cii to convene а Special General Meeting of the Society, on as early a day 
as шау be convenient, for the purpose of suspending Articles 2, 8, and 4, 
of Section 16 of the Bye- laws; and that the printing of the Report be de- 
ferred till the subject shall have. been brought under the consideration of 
toch Special General Meeting—was negatived. A third amendment pro- 
posed by the Rev. R. Sheepshanks aud seconded by Мг. Drach—That а 
Special General Meeting be called to consider the propriety of granting а 
medal to М. Leverrier, for his researches respecting the planet exterior to 
Uranas, and a medal to Mr. Adams for his researches on the sume subject 
жаз also pegatived. А fourth amendment proposed by the Astrouomer 
Royal and seconded by Ог. Lee— That a Special General Meeting be 
called ufler the ordinary Meeting of March 12, to consider the following 
teolutions:——-That so much of the Bye-law as relates to the number of 
deals which may be adjndged in any one year, (һе time of giving notice 
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of the proposal for a medal, the time of adjadging the medal, and the time 
of presenting the medal, be suspended pre Айс vice ; That the Council be 
authorised to award two (or more) medals, if they shall deem it expedient 
to do ғо; That the award of the Council be communicated to the Society, 
and that the medal or medals be preseuted at the ordinary meeting of 
April 9—was carried. 


BUDDHIST ARCHITECTURE, 


At the Regal Asiatic Society, Colonel Sykes read an extract from 
a letter received from Captain Kittoe, who has been making some 
recent autiquarian researches about Gyab, anciently опе of the seats of 
Baddhism, described by Dr. Buchanan Hamilton, in the second volume 
of the Society’s Transactions. Capt. Kittoe states that he has found and 
copied a number of inscriptions, some of which he promises to send to Col. 
Sykes; and that he has heard of others, some miles inland, never yet seen 
by азу Епгореап, which he intends examining. Не was unsuccessful in 
his search after remains of Buddhist architecture, having met with but 
four or five fragments; but he found a great number of small ecalptared 
stones, which he tbought were miniature chaityas or shrines, a sketch of 
one of which he forwards іг his letter; the base being a cube, the upper 
plane surmounted by a hemisphere, from the apex of which rose an obe- 
Нәк. In each of the four vertical faces was a compartment, containiog a 
Вдаге of Buddha, the figures in different attitudes; and he states that such 
stones are found, not in Behar only, but in Cuttack also, where he has 
seen several, He remarks that they resemble closely the pagoda at Ran- 
goon, where five hairs of Buddha are kept as relics. Many of these are 
of elaborate workmanship; and some have images of Buddha in various 
postures іп the different compartments; generally sitting with the hands 
folded, but sometimes егесі; and а few seated ou a bench. Опе of them, 
which he has in his possession, is inscribed with the usual Buddhist for- 
mula, yedharma hetu prabhava, which is decisive of its appropriation. Col. 
Sykes observed that these chaityas in all probability are representations, 
or the identical sbrjues seen by the Chinese traveller, Fa-hian, at the be- 
ginning of the 5th centnry of our era; and afford а valuable attestation to 
his truth respecting the then existing belief in the four Buddhas, the pre- 
decessors of Sakhya. 

Captain Kittoe believes the present temple at Gyab to be less than 600 
years old, and to have been built for the joint worship of Siva aod Boddha, 
He thinks he shall be able to trace the amalgamation of the sects by their 
sculpture; and ће is preparing to make drawiugs of the most interesting 
of these relics. Captain Kittoe states that he has discovered another of 
Asoka’s pillars, at Bukrowe, the site of an ancient city of the Buddhists, 
on the backs of the Lilajun. It was broken, many years ago, into three 
pieces, oue of which was brought to буаһ by Mr. Bodham, and set up in 
the bazaar, where it goes by the name of Bodham’s Folly, an apt illustra. 
tion of the light in which the natives of India, and too many of our own 
countrymen, regard the preservation of such remains of past ages, from 
which alone the recovery of any portion of the ancient history of the coun- 
try can be expected. The Raja there suggested to Captain Kittoe that he 
should make rollers for the roads of the fragments of the pillar! One 
piece of the pillar, the base, is almost entirely buried beneath the surface. 
Captaio Kittoe is about to dig it out, with a view to its preservation. 

Colonel Sykes remarked that this discovery affords another proof of Fa- 
hian's trustworthiness, as it has brought to light another of the pillars men- 
tioned by him, but which had hitherto escaped notice. 


LITHOGRAPHIC STONE IN ARABIA, 


At the Royal Asiatic Society, the secretary read a paper which had 
beeu furnished by the Hon. East India Company, containing an account 
of the discovery of a quarry of good lithographic stone on the southern 
coast of Arabia, which will be available for our presses in Bombay, and 
other parts of India, which at present import a considerable quantity of 
that kiud of limestone from the quarries of Germany. The discovery is 
due to assistant-surgeon H. J. Carter, who is employed in the survey of 
that coast. In the course of his duties, to the N.e, of Aden, Mr. Carter 
found that much of the land was of calcareous formation, of various series; 
the limestone was of a very fine grain, which induced him to gather some 
specimens, and forward them to Dr. Buist, of Bombay, for the purpose of 
trying their quality іп lithography. The stratum composing this fine- 
grained stone lies three or four miles inland, and close to the summit of a 
descent, down which the blocks might be rolled, with very little trouble, 
close to the water’s edge, where they might be immediately shipped. The 
inhabitants of the country, though somewhat fierce, are easily managed by 
proper treatment, and would readily protect persons employed to work the 
quarry ; and Mr. Carter suggests that means should be taken to ascertaln 
the quantity of produce the quarry is capable of yielding,—ao investigation 
which his duties оп the survey did not allow him leisure to pursue. 

The report of Dr. Buist was very favourable to the quality of the stone. 
It was repeatediy tried, with some disadvantages, upon the uative presses, 
and found to take the drawing with perfect facility, and to print with а 
purity not surpassed by the very best stones imported from Munich. Dr. 
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Воі gives some account of the native presses, of which there are above а 
dozen in Bombay alone; with details as to the expense of quarrying and 
freight, and the probable price aod consumption in India; and is of opinion 
that the stone might even be advantageously carried to England. He 
concludes with recommending the Iadian government to direct a few tons 
to be brought to Bombay for the purpose of making the experiment on a 
larger scale, by the first vessel in their service which may chance to be іп 
the neighbourhood of the rock. 


COPPER MINES IN ARABIA. 


A paper from Мг. Carter was read at the Asiatic Society, “ On the Cop- 
per-mines in the island of Masseera, on the coast of Arabia,” which he bad 
been induced to search for in consequence of receiving information that the 
Persians һай formerly wrought copper-mines lu the island. He had made 
several attempts to бод the mines, but without success; the natives denied 
all knowledge of their existence ; and he was about to relinquish the 
search, when, landing one morning іп the month of February, 1846, on the 
westernmost part of the island, he accidentally fell in with some patches of 
blue carbonate of соррег,--а specimen of which was laid upon the table. 
Mr. Carter, now confident of success, at once proceeded to search the 
neighbourbood. Не soon fell in with some old smelting places; and im- 
mediately after found the vein itself, with the mineral in situ, After de- 
scribing the nature of the mine, which appears to have been little worked, 
Mr. Carter states that һе afterwards found copper іп other places; and 
that the inhabitants, finding concealment no longer possible, discovered to 
him, of their own accord, other veins and smelting places, which they said 
Һай been built hy the Feringhees. Mr. Carter states, that the inhabitants, 
though at first fiercely opposed to the landing of the surveying party, were 
soon conciliated ; and that the utmost goodwill subsequently prevailed 
among them during the whole time the vessel remained іп the neighbour- 
hood. They are very steady and industrious; and their babits are in de- 
cided contrast with those of the Bedowins on the main land; and he is 
quite satisfied that any attempts to work the mines would meet with every 
assistance in the power of the natives to afford. 


TYRE AND SIDON. 


A paper by Capt. Newbold was read at the Royal Asiatic Society, Ox the 
mountainous country between the coasts of Tyre and Sidon and the river Jor- 
dan,” a part of Palestine hitherto almost a complete blank іп our maps. 
Captain Newbold proceeded in 1845 from Tyre to Banias, and returned 
from Hasbeia and the castle of Shukif to Sidon. He thus traversed the 
country in two directions; and bronght back with him a copious list of 
geographical nanes іо the original orthography, most of which are wanting 
in Мг. Smith’s valuable catalogue. The country is divided into the dis- 
(гісіз of Esh-Shukif and Beshareh; it comprebends an area of 468 square 
miles, being about 26 miles from north to south, and 18 from east to west. 
The shore district is the celebrated Рһоспісіап Plain; it rarely exceeds 
two miles іп width; and in many parts the monntains come down close to 
the sea in bold precipices. The maritime tracts ure undulating, and vary 
in elevation from a few feet to 100 yards. The inland portion is about 
200 feet high; reaching іп some places to near 4500 feet, and separated 
by very narrow valleys, which are extremely deep aod precipitous. Two 
rivers, the Litani (the ancient Leontes), and the Lohrani, pass through it 
to the sen; and a number of small rivulets, running to the Jordan, draiu it 
towards the west. The principal rock is the marine limestone of Lebanon, 
penetrated by extensive dykes of basalt, accompanying lines of fracture, 
which appear to be connected with the fearful earthquakes of which the 
country has so frequently been the theatre. The crater of an extinct vol- 
cano, with ils steep and rugged sides of lava, and evident traces of former 
action, were seen by Messrs. Robinson and Smitb, and described іп their 
work. Much of the country is cultivated ; wheat-felds аге numerous; 
and tbe vine flourishes іп the volcanic soil: cotton also grows, but tbe 
staple productions are wheat, millet, beans, tobacco, and lentils. The 
popolation amounts to 15,000,—about thirty to the square mile; and is 
composed of Greeks, Druses, and Arabs. Captain Newbold examined the 
cavities іп the coast which have been taken for the dye-pots of the Tyrians, 
and found them to be nothing more tban natural rock basias, excavated by 
the action of the tide. He says they occur all along tbe coast of Syria, 
from Gaza to the Orontes. The old city of Tyre is buried under the sauds ; 
and forms ao inexhaustible quarry whence materials are drawn to build 
aod enlarge the cities in the vicinity. Captain Newbold saw a beautiful 
marhle torso of Minerva, as large ав life, recently found among the ruins, 
and now in the possession of a native of Tyre. He communicated the cir- 
cumstance to our consul at Beyrut, with the hope of preserving it from 
further injury. Some interesting accounts of remarkable spots іп the in- 
terior, which were visited by Captaiu Newbold, concluded the paper. 
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OF THR SUCCESSIVE PHASES OF GEOLOGICAL SCIENCE, 


Abstract of lecture delivered at the Royal Institution, March Sth, by Prof. 
Anstzp.—The lecturer stated that he proposed to give something of а 
psychological view of geological history,—tracing the successive ideas that 
seem to have chiefly contributed towards the advancement of the science, — 
and pointing ont how far these ideas involved truth, and how far errors of 
exaggeration, althongh they were usefal as suggesting new views and obser- 
vations. After reviewing the philosophy of the ancients and tke cos- 
mogony of the Middle Agee—which latter be described as without the true 
aspect of philosophic investigation—the lecturer referred to the discoveries 
of Werner as being the first which distinctly created geological science. Пе 
stated that these discoveries induced three important assumptions s—first, 
that the whole crust of the earth had been deposited mechanically from 
water; secondly, that the newer deposits were generally borizuntal; thirdly, 
that there was ап invariable order of superposition of similar mineral types. 
The idea thus involved was that of * the universality of formations,” and a 
perception of order in the arrangement of the materials of which the earth’s 
crust is made up; and the idea was described as useful and suggestive, 
although the conclusions were in many important respects unsound. While 
Werner was thus laying the foundation of geology by observations and 
speculations on mineral structure, William Smith, the father of English 
geology, һай obtained an Insight into an important fact concerning the dis- 
tribution of fossil bodies; and at (ће same time Dr. Hatton, in his “ Theoty 
of the Earth,” had recognised a succession of worlds and a history of the 
nature of the succession by the agency of causes not different from those 
still in action. The idea involved in the discoveries of Smith was, that 
“ fossils are characteristic of formations ;" while Hutton first appreciated the 
importance of existing causes. The next step in geological discovery was 
described as the result of Cuvier’s investigations in palzontology, and the 
establishment of the law of the adaptation of structure to habit in all ani- 
mals, This law, however, is combined with another, also of great import- 
ance—that there is in all nature a permanence of typical peculiarities, Мо- 
dified and brought to bear on fossils in this way, the “law of universal 
adaptation” was described as the suggestive idea in this step of geological 
progress ;—while the law afterwards made out concerning the representation 
of species in time as well as space was mentioned as affording important 
accessory aid in applying palwontology to the determination of geological 
prohlems.—After referring to the subject of geological Classification, and 
describing it as the result of the working out of these various laws, the 
lecturer briefly stated the actual results of observation in descriptive geo- 
logy, and the nature of the most remarkable speculations in physical geology ; 
but the latter were rather indicated in allusions to the desiderata in that 
department than dwelt upon or described directly. Among these desiderata 
he particularly referred to the condition of knowledge with regard to meta- 
morphic rocks,—and their relations with rocks of distinctly igneous origin, 
on the one hand, and the fossiliferous stratified rocke on the other. He 
stated that uuch yet remaina to be done in connecting the present with the 
immediately antecedent condition; but expressed grounds for belief that 
investigations actually in progreas may lead to some satisfactory and fixed 
conclusions. The making comparative observations on a large scale was 
mentioned as an important means of advancing geological science : and in 
conclusion, Prof. Ansted spoke of the necessity of distinguishing іп all 
cases the true objects of geology—and stated his firm conviction that geo- 
logy wonld soon occupy a very important place as an inductive science, lead- 
ing to great practical results, 


RAISING AND SHAPING METAL BY STAMPING AND PRESSURE. 


Abstract of lecture delivered at the Royal Institution, March 19, by Mr. 
Canpmagt.—The lecturer's purpose was to show how objects of extreme 
perfection of workmanship and of great use in daily life are produced by 
simple manipulation. Having adverted to tbe old process of stamping sheet 
metal, and remarked that this process generally required that the article 
stamped should have a flange or rim, and tbat the process was inapplicable 
to any ornamental work which required undercutting in the sculptured part, 
Mr. Carpmael proceeded to describe the improvement lately introduced by 
spinning (i.e. burnishing to form), whicb is performed by fixing tbe object 
in a latbe and pressing its surface with a blunt tool ; and explained how, by 
means of a divided mandril, undercut ferms could be obtained. He then 
pointed out that this burnishing to form could be alternated with casting, 
and tbat the flange was rendered unnecessary іп the casting process—tbe 
metal being driven througb a conical mould much on the priaciple on which 
pipes, &c. are drawn: the difference being that іп the process which he was 
describing, the object was forced through the gradually-contracting aperture 
by the blow of a heavy weight falling on its lower surface. Mr. Carpmael 
presented an example in a tea-pot, made of tinned iron plate by the joint 
process of casting and burnisbing to form. This article, which is of the 
best fabric, is sold (wholesale) for Is. 84. Мг, Carpmael also exhibited the 
machines by which tin is shaped into boxes and bottles for holding colours, 
perfumes, &c., by squeezing a small ingot of this ductile шеші by a power- 
ful pressure. 
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HISTORY ОҒ ENGINEERING. 


By Sin J. Rennie, Paesspent оғ тне Institution оғ Суп, ENGINEERS. 
(Continued from page 81.) 


Rat wars. 


Whilst the turnpike road and coach system was rapidly advancing to- 
wards perfection, oumerons active aod inventive spirits, aspiring after bet · 
ter things, were bosily employed io racking their brains to invent a mode 
of travelling, or locomotion, which should far exceed its predecessors ; 
great difficalties however presented themselves—and amongst the agents 
which were thought of, попе appeared so well adapted for the object as 
steam, the success of which, іп the hands of Watt and others, had proved 
so triomphant, wherever it had been applied; but, іп order to attain the 
жізһей Гог velocity, a different kind of road was required to that which 
han реле beea used: and at leogth the railway system was intro- 

Railways, formed with wooden rails, or parallel pieces of wood, with 
carriages having wooden wheels to ruc upon them, had been іп use at 
Newcastle as fur back as 1681, for the purpose of conveying coal down 
from the mines to shipping-places оп the banks of the Tyne; Labelye, іп 
1748, described improved carriages, used by Allen in stone quarries at 
Bath, having wheels with flanges of cast iron, adapted to ran on wooden 
edge · rails; being ап improvement apon those at Newcastle; afterwards, 
the wooden rails меге plated with iron, which made the carriages rua 
more easily with a greater load; cast iron rails, or plates, were brought 
into use for the first time by Reynolds of Colebrook Dale in 1767; and 
more completely by Curr at Sheffield, with wagons having cast iron wheels 
without flanges, the rails being in the form of tram plates; and іп 1769 
Edgeworth introduced three or four wagons drawo іп a train, by опе 
horse. These iron tramways, laid upon stone blocks, with the carriages 
above described, having smooth-tyred wheels without flaages, came into 
general use, for drawing coals, stone, and other minerals, from the mines 
and quarries underground, and at short distances from canals; bnt no lines 
ofany great length were made for general traffic. The first line of any 
any extent, it is believed, was that at Loughborongh, by Jessop, in 1789; 
aleo between (Сага! and Merthyr Tydvil, the act for which was obtained 
in 1794; this was followed by the Croydon aod Surrey railway between 
Wandsworth and Merstham, іп 1804: for the periods, all these were con- 
siderable works of the kind. About this time railways were used by the 
contractors during the execution of great works, at the London, the East, 
the West India Docks, and other places, where the transport of vast masses 
of materiale was required; when the works were completed, the ruils or 
plates, which were made with side flanges to keep the wheels In the places, 
were generally sold, and were occasionally used for constructiog short 
lines to canals and shippiug places. The only power applied to draw the 
wagons was that of horses. These railways were considered inferior to 
canals, and were seldom used, except when the traffſo was chiefy descend- 
jag, so that the empty wagons could return with facility. 

Locomotive Exgines.—The application of steam power to the propulsion 
of carriages might, it would seem, have naturally commenced with car- 
riages on the common roads; but во many difficalties intervened, that the 
attempt was not made until after it had been effected on railways. Dr. 
Robison proposed it to Watt in 1769, and Darwin mentions it in 1796; 
bat the application of Newcomen’s or Watt’s engines, for propelling car- 
riages, could not be attempted with any probability of success, as they 
required copious and constant supplies of cold water for condensing the 
"ғаш, which would have rendered the machine so cumbersome aod un- 
wieldly ав to be unmanageable. Watt's practice was to condense the 
steam at a comparatively low temperature: for although he tried it in 
almost every state, from high to iow pressure, he ultimately, under all cir- 
cumstances, preferred employing steam at abont 31b. above the pressure 
of the atmosphere. Amongst his earliest investigations he made a model 
of a bigh-pressare engine, which acted very weil; and he déscribed a high- 
pressure locomotive engine in his specification of 1784; but he considered 
steam at such a high pressure to be unsaſe, and did oot make any use of it. 
His assistant, Mordoch, afterwards made a working model of a locomo- 
tive engine which acted very well, but he did not pursue it further. Leu- 
pold bad proposed a high-pressure engine in 1726; and one was made by 
Oaguot at Paris in 1770 for propelliog a carriage, but it failed entirely, and 
was never used. 

Trevithick and Vivian obtained a patent іп 1802, for high-pressure en- 
gines, іп ove of whicb locomotion was to be produced hy the adhesion of 
the wheels, propelled by the engine working оп the road. They also pro- 
posed ribbed wheels with nails or bosses, for the purpose of enabling the 
engine to ascend steep places. In 1804 they made a locomotive engine, 
which travelled apon the Merthyr Tydvil railway; it consisted of one high- 
pressure cylinder, with a fly-wheel, and four beariog-wheela, two of which 
were turned by the action of the piston, and produced a velucity of five 
wiles ап hour, drawing after it several wagons, containing a load of about 
16 tons. This locomotive worked by adhesion alone. The experiment 
was not continued, because tbe weight of the engine, with Ив cast irun 
boiler, was considered tov great for the raila, and might have occasioned 
considerable damage to them, and if the weight of the engine had been re- 
dosed sufficiently, it would have been (оо light, and the wheels would have 
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slipped upon the rails. Thus we see, that the great principle of adhesion, 
for producing locomotion, was clearly anderstood at the outset, and was 
only abandoned іп consequence of the cast iron plate rails at that time in 
use, being unfit for carrying it into effect. In addition to the objection on 
the score of the weight of Trevithick’s locomotives, more serious opposition 
arose against them іп consequence of one of them having exploded in 1803. 
This objection was made to all I'revithick’s locomotive engines, although 
ultimately they came into use. He had made ап attempt to propel car- 
гіадев on common roads by steam іп 1806, and constructed a carriage 
worked by steam, which was exhibited publicly, lo the neighbonrhood of 
Bethlehem Hospital. To that ingenious and able man the origin of the 
locomotive system may be said to be due. In 1811 Blenkinsop took out a 
patent for osing raiis, having teeth like a rack іп them, into which wheels, 
having corresponding teeth, were worked by the engine, thus securing the 
engine against the chance of slippiog. This was brought into use for con- 
veying coals from the Middleton Colliery, near Leeds, which may be said 
to have been the first practical employment of locomotive engines; bat the 
ex pense, friction, noise, acd slowness of the motion, which scarcely ex- 
ceeded four to five miles an hour prevented it from being generally adopted. 
In 1813 Brunton took out a patent for producing locomotion by levers, 
worked by the engine, resembling a good deal the motion of a horse. This 
however failed, and a serious accident occurred by the explosion of the 
engine attached to it. Chapman followed, aod patented ап invention for 
producing iocomotion by means of chains laid along the line of road, pass- 
ing round the wheels of the locomotive, and thus travelied forward. In 
1818 Blackett resumed Trevithick’s original plan, and constructed ап en- 
gine which worked by adhesion alone, upon the rails at the Wylam Col- 
liery, at Newcastie, 

George Stepbenson in 1814 Improved upon all the former locomotives, 
and took out patents in conjunction with George Dodd іп 1815, and with 
Losh іп 1816. The locomotive, in his hands, зоос became sufficiently per- 
fect to be brought into general use оп railways, for drawing coal wagons at 
a greater rate thao could be performed by horses. The weight of the ene 
gine was sustained on the axles of the carriages, by means of small pistons 
working in cylinders, supplied with water from the boiler, which acted 
like во many spriogs. Two steam cylinders were employed, and all the 
foar wheels were impelled by them; the engine was followed by a tender 
carrying water and fuel. Here was a grand epoch іп the history of rail- 
ways, which were destined at no very distant period to effect snch a com- 
pleto revolution in the whole system of international communication, and 
to realise such extraordinary results, as even the most sanguine minds 
never anticipated. James, who had examined the machines, published a 
letter in 1815, proposing railways as a general system for travelling. The 
general introduction, in 1816, of the cast iron edge rails, and the flanged 
wheels, which are said to have been invented by W. Jessop, loog before, 
on the Loughboroogh railway, instead of the cast iron tram-plates with 
which the earlier railways һай been laid, was soon followed by the intro- 
duction оѓ wrought iron rails, іп long pieces, at rst, іп plain rolled bars, 
aod afterwards rolled with projections on their upper edges, in order to 
give breadth for the wheels to run upon, as well as to increase the strength 
of the rails aod enable them to bear greater weights without yielding. 
This was the pateot invention of Birkenshaw, who made them io 1820. 
The above were great improvements іп the system, an: by degrees, all the 
details were worked out more effectually at the different collieries near 
Newcastle, and іп the North, until the locomotives were во far improved, 
as to enable them to travel at the rate of seven to eight miles per hour, 
drawiag considerable loads behind them. The Hetton and the Stockton 
and Darlington railways, by Stephenson, which were opened about 1895, 
contained ail the improvements made op to that time; and the last act of 
parliament of the latter line authorised the use of locomotive engines. 

The Liverpool and Manchester Railway Company obtained their first 
act іп 1926, under the Messrs. Rennie, but the kind of tractive power to be 
employed was left open for future determination, The railway works, 
however, proceeded, aod considerable progress was made before it was 
decided what power should be employed. The company employed Messrs, 
Walker aud Rusirick to investigate the different means employed іп the 
North as tractive power on railways, and to report which, in their opinion, 
they considered best adapted fur the railway; upon the whole, they re- 
ported іо favour of using stationary engines to draw the wagons and car- 
riages, Stepheuson and Rennie were ia favour of locomotive power. The 
directors took up the matter with considerable spirit, and offered a reward 
of tive hundred guineas for the best locomotive engine. The competitors 
for this premium were, Stephenson, Braithwaite and Ericson, aod Hack- 
worth aud Brandreth, The weight of the engines was restricted to 6 tons, 
inciuding tue water іп the boiler, and the load was limited to three times 
that weight, to be conveyed at the rate of at least 10 miles an bour. A 
trial of the engines of the three competiturs was made оп а part of the Мап- 
chester and Liverpool railway, iu 1829, aod the extraordinary speed of 
between 20 and 30 miles ап hour was realised by Stepheason’s engine 
‘t Rocke!’ 80 long as the motiou upon the rails was produced by the 
rack and piuion, the greatest velocity attained scarcely exceeded 4 or Б 
miles. au hour; this was only adapted for the transport of heavy goods, 
aud the expense, except io few situations, precluded it from being exten- 
sively brought into use; but the priuciple of adhesion being established, 
aod 7 aud 8 milrs an bour obtained, the success of this great invention be- 
came evident, aud it was predicted ihat its adoption would be general. Still, 
however, doubi and prejudice prevailed with many, and awongst them 
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‘were some men of по ordinary ability and experience, and it was not until 
the triumphant success of the great experiment in 189), that the most scep- 
tical were convinced of the application of the system eventually becoming 
universal, The scientific world beheld with amazement this extraordinary 
result, the consequences of which could hardly һе foreseen. Springing at 
once from a velocity of travelling of 10 miles, the greatest speed of coaches, 
to 25 miles an hoor, so far exceeded even the most sangnine expectations 
of its promoters, that they saw по bounds to its extension. 

Stepbenson’s engine for the competition was spon an improved plan; 
the bojler contained numerous small tnbes, through which the flame, or 
rather beat, from the fire-bex or furnace, was made to pass, thus exposing 
а greater surface of water for the heat to act upon, and increasing its powers 
of evaporation. Booth, the indefatigable secretary to the company, has 
the credit of this great improvement, which is now universally adopted, not 
only in locomotive, bnt also іп marine boilers. The engine bad two cylin- 
ders which impelled the wheels, and the waste steam from the cylinder 
was discharged through a small tube or blast-pipe into the chimney, with 
а vertical jet, thus increasing the draught of the бге, and enabling it to 
produce the desired heat in the fire-box, This blast-pipe was a most sime 
ple, ingenious, and important invention, which has contributed very mate- 
rially to the improvement and perfection of the locomotive. The merit of 
this is claimed by both Stephenson and Hackworth. Tbe boiler and ap- 
paratus were supported on tbe frame by springs, іп the same manner as іп 
ordinary wheeled carriages, thus preventing the concussion to which the 
different parts would otherwise have been subject, and enabled the machine 
to work with greater effect. The‘ Novelty,’ by Braithwaite and Ericson, 
was also a very іпдепіопвіу contrived engine. The ‘Sans Pareil, by 
Hack worth, was an improvement npon previous engines, but did not fulfil 
the conditions required so well as that of Stephenson, to whom the premium 
was awarded. Looking back at the result of these experiments. and what 
has occurred since, il appears injudicious that the weight and size of the 
` engives should have been thus limited; for inasmuch as the power of 
traction of a locomotive engine depends upon the force of adhesion, which 
could only be produced by weight, and its capability of generating steam 
by increased dimensions, by limiting these two elements the power of the 
engine was necessarily reduced. Upon reflection, however, we cannot be 
surprised, for nothing but experience could have pointed out beforehand 
the present extraordinary results. 

The Manchester and Liverpool railway was opened in September, 1830, 
with great ceremony by the Duke of Wellington, Sir Robert Peel, Мг. 
Huskisson, and an immense concourse of spectators; bot unfortunately 
this great event in the mechanical, commercial, and social world was 
clouded by the death of tbat great man, Huskisson, ia consequence of a 
Jocomotive engine passing over bim, thus becoming one of the first victims 
of that extraordinary invention, of which he entertained so high an opinion. 
The first engines for this line were made by Stephenson, after the plan ot 
the Rocket, but improved; and in other engines made soon after, he in- 
troduced a better arrangement of the parts, giving a greater number of 
tubes to the boiler, and adapting cranked axles to work the wheels; the 
first of tbese was the Planet,’ which afterwards served аз а model for the 
locomotives on other railways. Great improvements have since been 
made ; heavier engines, weighing from 18 to 90 tons, capable of evaporat- 
ing 200 to 800 cubic feet of water per hour, instead of 60 cubic feet, as in 
the early engines, with tenders capable of carrying 1000 to 1600 gallons 
of water; straight axles, with ontside cylinders, like those of tha Rocket, 
have been again introduced, in order to increase the power and to obviate 
the objections raised against the cranked axles, as to their liability to 
break ; engines, with six wheels instead of four, are now generally ap- 
proved, as being safer; and those with coupled wheels have been made to 
increase the adhesion on steep plunes. Improvements іп the slide valves 
and working gear have been made for usivg the steam expansively іп the 
cylinders, and rendering the engines more manageable either for backward 
or forward movement. The increased size and power of the engines have 
enabled them to ascend planes of 1 in 37, ав on the Gloucester and Bir- 
mingham railway, drawing after them heavy loads at considerable veloci- 
ties, whicb, at the first introduction of the locomotive, wonld have been im- 
possible. On that line, at the Lickey incline, engines made in America 
Were at first used. 


Laying the Nails. The mode of making and laying the rails of the per- 
manent way has also partaken of the improvements in the engines; the 
original rails of the Manchester and Liverpool line weighed only 301b. per 
yard, of the form termed ‘fish-bellied,’ and, (ог the most part, were laid 
upon stove blocks, after the plan of the colliery railways, on which the 
speed rarely exceeded 2 to 5 miles per hour, but when it was increased to 
20 or 30 miles per hour, greater strength was necessary. The concussion 
produced by snch heavy engines and trains, weighing from 50 to 300 tons, 
travelling at the rate of 20 miles and upwards per hour, soon deranged the 
light rails, and the concussion produced by the stove blocks rendered the 
employment of some more elastic medium desirable. Accordingly, heavier 
rails, parallel indepth, with a rib at iop and bottom, were adopted, after the 
form suggested hy the experiments of Professor Barlow, with as much 
weight as the art of rolling iron could give, until it reached 76 lb. per yard ; 
instead of stone blocks wooden sleepers have been preferred; heavier and 
improved chairs for supporting the rails, with side keys of hard compressed 
‘wood to keep them in their places and resist the concussion, have been 
adopted; іп this latter department Ransome and May have introduced 
great changes ; the sleepers have been steeped in preparations from the pa- 
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tents of Burnet, Куап, and Bethell, for the purpose of securing greater 
durability. A variety of plans for making the rails and laying the perma- 
nent way on improved methods, have been proposed and tried, such, as the 
bridge or hollow rail screwed down to longitudinal sleepers, which again 
are screwed to transverse sleepers below them, as adopted on the Great 
Western railway ; the solid rail secored by screws to longitudinal sleepers 
alone, as adopted on the Greenwich and Croydon lines ; the parallel rail 
fixed to transverse sleepers, 85 on the Dublin and Drogheda line, 
aod others, all of which require the test of experience before any correct 
opinlon can be formed as to their respective merits. Rails of prepared 
wood, patented by Prosser, have been proposed for insuring the adhesion 
of the wheels on steep inclines, but have not been moch adopted. 

Stone railways or trams, which have been іп nse іо the streets of Milan 
for а long period with considerable advantage, were employed at the Dert- 
moor railway, to bring down granite from Dartmouth to Flymouth, a dis- 
tance of 20 miles; also one of 12 miles in length for a similar pu 
from Haytor to Newton ; and a more perfect example was completes, by 
Walker between the West India Docks and London, on the Commercial- 
road, a distance of two miles, іп 1826. The tramway is composed of 
blocks of granite, 4 to 5 feet long, 16 inches wide, and 12 inches deep, 
nicely sqnared, bedded, and jointed, and laid іп a bed of concrete; it has 
been found of considerable service in reducing the friction, and enabling 
horses to draw heavier loads with facility, in ordinary cases. 

In addition to the adoption of wooden sleepers, it has in some cases, 
where great speed is employed, been considered advisable to introduce а 
layer of india-rabber, or elastic felt, between the rail or chair and the 
sleeper, in order still farther to reduce the concussion, and to render the 
motion wore easy ; for now that the extraordinary speeds of 40 to 50 miles 
per hoor have been effected, and aredaily employed on the Great Western 
und otber railways, too much care cannot be taken in constructing the 
works of the railway, and particularly in laying the permanent way; and 
until this be done it is scarcely prudent to exceed the present high velo- 
cities. 

Gauge of Railways,—Before leaving this subject, it may perhaps be 
necessary to make а few remarks ороп the width of gauge. Tbis impor- 
tant question comprehends so many elements, that the determination of it 
is involved in considerable difficulty, and experience alone can afford it 
satisfactorily. Stephenson, who bas taken such а prominent part in the 
introduction and extension of the railway system, adopted the gauge of 
4 feet 8} inches. Messrs. Rennie proposed 5 feet for the Manchester and 
Liverpool railway before it was commenced ; this, contrary to their advice, 
was afterwards made 4 feet 84 inches. Brunel propose:!, and carried into 
effect, 7 feet on the Great Western, The Eastern Counties was originally 
laid at 5 feet 6 inches, and afterwards altered to 4 feet 84 inches. The 
Dublin and Drogheda is 5 feet 8 inches; and the Ulster lines are laid at 
6 feet 6 inches. Cubitt now proposes a uniform width of 6 feet through- 
out the kingdom ; the object of ail being to ensure the greatest perfection 
in the engine ; as to speed, power of traction, economy of working, and 
safety in transferring passengers and goods, Taken in the abstract, a 
broad gauge would appear to afford the means of making more powerfal 
engines, which can draw greater loads with greater speed and safety than 
а narrower gange; but then it involves a greater first outlay, and a com- 
mercial question arises, is this neceseary, when already, upon the narrow 
gange, a speed of 60 miles an hour has been obtaincd with a tolerable 
load? А greater velocity appears not to be advisable, until the mode of 
making the road has been improved; and іп the mining acd manufactur- 
ing districts, the narrow gauge is stated to be more convenient and less 
expensive. Uniformity of gauge, however, is generally admitted to be 
desirable, in order to avoid the delay, expense, and inconvenience of a 
change of carriage for both passengers and goods, and it is to be regretted 
that a broader gauge bad not been adopted on the Manchester aad Liver- 
pool railway, which might have served as an example to all subsequest 
lines, and have prevented the difference of opinion which has since pre- 
vailed. The gauge of the Great Western is probably greater then is 
necessary; but as it has already been adopted to a considerable extent, 
and has certainly realised very extraordinary results, and as it is impos- 
sible to foresee what further improvements may result, 50 as to obviate any 
inconvenience arising from a break of gauge, it would seem not to be 
desirable to stop the progress of improvement by altering it now, when it 
may be the means of creating forther improvements in itself, as well as ia 
the narrow gauge system, which might otherwise never be thought of. 
Progress of Railways.—The traffic on the Mauchester and Liverpool 
railway far exceeded the most sanguine expectations, and the passenger 
traffic, which was scarcely reckoned upon as a sonrce of revenue (goods 
alone being relied npon), increased to such a degree, that it soon su 
seded every other conveyance between Liverpool and Manchester, asd 
produced a large additional revenue. Notwithstanding, however, its bril- 
liant success, the great cost of the railway, and the remnants of old pre- 
jodices against innovation, combined to keep alive the doubts and fears as 
to the ргобіз which might be expected from other railways, less favourably 
situated than between two such large manufacturing and commercial 
towns, depending so entirely upon each other, Hence the numerous pro- 
jects which were first brought forward met with a great deal of opposi- 
tion, and did not receive that encouragement which subsequent expericace 
has proved them to be entitled to. 

After much delay, several acts of parliament for new lines of raitway 
were obtained, notwithstanding the most strenuous opposition of the ex- 
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isting interests of canals, roads, land-owners, &c., which was only over- 
come at enormous costs. Amongst the first of these may be mentioned 
the Loadon and Birmingham, the Grand Juaction, the Great Western, 
Bristol and Exeter, Southampton, Brigton, Dover, Leeds, York, and 
others. The prejudices against them have now vanished, aod the mania 
for new linea his of late exceeded all former precedent. 1901 miles have 
been already executed on the narrow gauge, 374 оп the broid gauge: 614 
tiles are in progress of construction, and projects for 20, 687 miles were 
actually introduced into parliament last session, representing a capital of 
2280, 000, 00. Of these projects, acts of parliament have been passed 
ſer 3573 miles, requiring а capital of 8129,220,767. 

To moet parts of Europe, railways have already been constructed, or 
are ia progress, or in contemplation, after the plan of those executed іп 
this country. The following names must be borne in mind us associated 
with the invention and propagation of the railway system,—Barnes, Bir- 
kevahaw, Bidder, Blenkensop, Blackett, Booth, Brandreth, Braithwaite, 
Brenel, Back, Buddle, Cabitt, Curr, Dodd, Ericson, Giles, Good, Hack- 
worth, James, Jessop, Leather, Losh, Locke, Lambourt, M‘Neil, Rastrick, 
G. and J. Rennie, Reynolds, G. and R. Stephenson, Trevithick, Vignolles, 
Vivian, Watt, Walker, Wood, and many others. 


Steam Coaches. — Great efforts have been made to perfect steam- 
coaches, во us to enable them to travel upon turopike roads, but hitherto 
witboat much success, The idea was suggested by Robison to Watt, in 
1759, and Watt patented it іп 1784. Symington proposed it іп 1786. Tre- 
vithick’s patent of 1802 was the first high-pressure engine that was 
actually made, avd patents for improvements upon 1 have been numerous. 
Brameh constructed a steam-coach in 1823 for Griffiths, which was not 
esecessful. Gordon tried one іп 1894, and Gurney, who was more suc- 
cessful, constructed some with boilers, baving very small tubes; he attained 
aspeed of 10 miles ав hour оп good turnpike roads, and ascended the 
steepest bills near London; һе went from London to Bath and back, іп 
1831, and his steam carriages ran for four months between Cheltenbam and 
Gloucester ; but it was extremely difficult, and too expensive, to keep 
them in order. Hancock constructed several with boilers composed of 
thin metal chambers; they ran for some time, with apparent success; hut 
there were во many difficulties that they did not get into use. Dance, 
Field, Hill, Macerone, Russell, Cayley and others, also айешріед it, with 
varied success; but the system is ioferior to that of railway travelling, 
and it is now generally given up as hopeless. It has been proposed to 
employ highly compressed air in place of steam for propelling locomotive 
engines, first by Medhurst, іп 1799, and since by others, but without any 
trials being made beyond mere models. 


Fast Canat Boars. 


Attempts were made by Grahame, and others, to accelerate the passage- 
boats on canals ; the mode was extremely ingenious, and at опе time was 
brought into use on the canals in Scotland, the north of England, and 
other places. The mode was as follows :— A beautifully-constructed boat, 
whose length was about ten times as great as the breadth, and drawing 
very little water, was drawn by two horses, commencing at a trot, and 
soon increasioy their pace (о a gallop; the boat once put in motion required 
tery little effort to maintain its speed, which was 10 miles an hour, and 
formed a considerable improvement in canal navigation; increased expedi- 
tion was also given to the boats for goods, and general speed and economy 
of charges and improvement in management prevailed. All this, however, 
came too late, for although it would have been readily acknowledged at an 
earlier period, and might perhaps, for a while, have retarded the railway 
system, yet when once the latter was established, its superiority became 
manifest, and its progress became irresistible. The railway system also 
gave increased stimulus to improvement іп steam-boats, which had been 
previously іп use, and which I shall presently notice more at length. 

Taken simply at the velocity of 24 miles per hour, the resistance or fric- 
tion offered to the tractive power by a given load is iu favour of the canal; 
dat as this resistance increases with the velocity at a far greater ratio on 
the canal than on the railway, the advantage with increased velocity 
becomes decidedly in favour of the railway, and inasmuch as the value of 
time in everything has become wore important, so railways must necessa- 
rily increase in superiority ; besides, ав in any case having a large profit- 
able traffic in passengers, which a canal cannot have, the extra power for 
conveying goods is comparatively very little, so shat the competition even 
ia heavy goods, in many cases, is in favour of the railway also. Some 
canals are now being amalgamated with, or converted iuto railways, being 
anable to withstand the competition with the railway, 


STATIONARY-ENGINE SYSTEM. 


Of the numerons other systems or projects, in addition to locomotive 
engines and borses, which have been suggested for propelling carriages 
along railways, two only worth mentioning bave been brought into opera- 
tion, viz., traction by ropes wound round drums or cylinders, worked by 
stationary or fixed steam engines, and the more recently introduced atmo- 
spheric system. Traction by ropes up steep planes had long been in use 
at the collieries in the North, where what are termed self. acting planes 
were established, opon which the descending loaded wagons attached to a 
торе, passing round а pulley-wheel, drew up by their superior gravity the 
empty wagons attached to the other end of the rope. The same principle 
was applied by Reynolds to transfer canal boats from опе level to another, 
in the case of the Ketley Planes, on the Shropshire canals in 1788, also ia 
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the subterranean portion of the Bridgewater canal at Worsley, in 1797, 
and at other places. The sysiem of rope-traction by stationary engines 
was adopted іп the collieries of the North, the steep ondelating nature of 
the country being well adapted for it. Thompson applied the reciprocating 
system with great success to the Seabam and Durham Junction, and other 
railways, the lines beiog a series of successive planes, extending over 8 or 
10 miles, without interruption, having Gxed engines with ropes actuated by 
them, so that the traffic was transferred from one plane to another, taking 
advantage of gravity in the descents. The rope and stationary-engine 
system was applied to work the steep planes on locomotive railways, 
which were considered at the time too steep for the locomotives to travei 
upon ; but recently Jocomotives have heen so moch improved, and rendered 
so mach more powerfal, that they can ascend planes at considerable velo- 
cities and with tolerable loads, where formerly it was considered imprac- 
ticable. Examples of these may be mentioned ;—the inclined planes of 
Euge-hill and Rainhill on the Manchester and Liverpool railway, the 


- Lickey plane on the Gloucester and Birmingham, the Euston · square in- 


сіюе plane on the Birmiogham railway, and other places. The most re- 
markable and successful application of the rope system is the Black wali 
railway, by Stephenson and Bidder, in 1840, The line commences at 
Fencharch-street, and terminates at the East India Docks, Blackwall, 
being about 34 miles long; it is carried upon brick arches above the 
streets, and at each end, or terminus, there are powerful fixed steam- 
engines, turning large drums or cylinders, round which the ropes for draw- 
ing the carriages are wound at the rate of 25 miles an hour. Each pair 
of engines at the London terminus, built by Mandslay, is 224 borse power, 
whilst eaeh pair at the Blackwall end, built by Barnes, is only 140 horse 
power, the line descending al! the way to Blackwall. The plan of ac- 
commodating the intermediate traffic is very simple and ingenious; it is 
effected by attaching the carriages to the rope, буа clutch worked by a 
lever; this is readily detached by a man on the carriage, whilst the rope 
is zin motion, and answers perfectly. The planes between Fenchurch- 
street and the Minories are worked by the momentum of the carriages опе 
way, and by gravity the other. This system has its advantages and dis- 
advantages, and is more particularly applicable when the load is regular 
aod constant, so that the full power of the engine may be employed to 
advantage. The wear and tear of the ropes is very expensive, but has 
алау been much diminished, by the substitution of wire ropes for those 
of hemp. 


Атмоврневіс Калв. 

The atmospheric system bas been the subject of much discussion here 
and elsewhere. It was first proposed in 1824, by Vallance, of Brighton, 
where a working model was constructed of sufficient dimensions for the 
carriages to be introduced at one end of a tunnel, and the air being ex- 
hausted by а steain · engine at the other, they were propelled forward, by 
the pressure of the atmosphere. It was even proposed to adopt the sys- 
tem for the speedy transmission of letters; the system, however, was 
necessarily so imperfect, that except for the ingenuity of the idea, it was 
of no practical utility. It was afterwards improved hy Medhurst, іп 1827, 
and was brought forward by Pinkus, іп a more complete form, in 1834, 
by making the carriages travel outside the tube; and in 1839, it was for- 
ther improved and patented by Clegg; since that period it has been brought 
into operation by Clegg and Samuda, who tried an experiment upon a 
working scale, іп 1840, for about a mile іп length, at Wormwood Scruhbs. 
This experiment showed that a load of 6 tons could be propelled at a 
velocity of 30 miles an hour, with ап atmospheric tube only 9 inches dia- 
meter, and induced the leading proprietors of the Duhlin and Kingstown 
railway, to adopt it, for extending that line to Dalkey, a distance of about 
14 miie, where the country was difficult, and hot well adapted for loco- 
motives. That extension was opened іп the latter end of 1843, and has 
continued working ever since. The line is single; the rails, although 
rather lighter, are laid upon the ordinary plan, and in the centre between 
them there is a tube about 15 inches in diameter, having a slit or opening 
at the top, which is closed by an elastic valve; a piston, fitted to the fore- 
most carriage of the train, is inserted into the tube, which ia connected at 
the upper end with an air-pump, worked by a steam engine, which ex- 
bauste the air from the tube, acd the piston attached to the foremost car- 
riage is then urged along the tube by the pressure of the atmosphere, and 
draws the train with a velocity in proportion to the perfection of the vacu- 
um іп the tube: ая fast as the piston advances, the valve іп the slit of the 
tube is opened, and is closed again after the piston bas passed, and is геп- 
dered tight and impervious to air by a composition of fatty matter placed 
in the groove into which the edge of the valve fulls. The planes of thiy 
line are extremely steep, being in places 1 in 50, and the curves are very 
sharp. The highest vacunm obtained bas been 26 idches, witb a speed of 
35 miles ап hour. The train returos from Dalkey by gravity alone. For 
a first experiment, it has been tolerably successful. The system is being 
tried upon a larger scale upon the Croydon and the South Devon railways; 
а portion of the former has been opened, and а speed of 60 miles ап hour 
has been obtained, with a vacnum іп the tube of 27 inches; and а train, 
consisting of 10 carriages, weighing 50 tons, has been propelled б miles in 
84 minutes, or at the rate of 35 miles an hour, the barometer indicatiog a 
vacuum of 26 to 28 inches. The engines are 8 miles apart, and a power 
of 300 horses is employed for the whole distance. The tube is 16 inches 
in diameter, and the air-pump 6 feet 8 inches diameter ; the steepest pisne 
is 1 in 50. The South Devon line has not yet been tried. 


Considering the recent introduction of this system, and the new con- 
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trivances required in all its detalle, much has been done; with further ez- 
„ it is not improbable but that much more will be effected. Pil- 
W, in 1844, patented a modification of the system, which із ingenious, 
but bas not yet been sufficiently tested by experience to prove its merit. 
Hallette proposed to improve the valve on the top of the atmospheric pipe, 
by means of two small inflated elastic tubes, fixed in grooves on each side 
of the opening on the top of the pipe, through which the rod attached to 
the piston should slide between the tubes, and which sbould close the 
Orifice as the piston moved. This ingenious idea requires the test of ex- 
perience. 


Sream Navication, 


The extraordinary improvement in the mode of communication, which 
has been effected by steam power and railways on land, had been preceded 
by equally surprising and imporiant effects produced by the application of 
steam to sea and river navigation. The vast increase of persona! inter- 
course between people of different nations separated by the oceah, which 
has resulted from this great discovery, and which is still angmenting, hus 
operated more than any other invention on record (not even excepting 
printing, which has been greatly extended by steam) towards realising 
what was once considered Utopian—the bringing of the various nations of 
the world together, and uniting mankind into one great family, working 
harmoniously together for their common good. The steam engine, in its 
various aod numerous applications, may justly be styled Ње grand im- 
prover and civiliser of the age. It is a gigantic yet docile labourer, 
equally well adapted for extracting fuel and other minerals frum the bowels 
of the earth, as for performing all kinds of toilsome, complicated, or deli- 
cate operations, whether for forging the ponderous auchor aod cable to 
preserve the gigantic vessel of wer from shipwreck, or for weaving the 
most delicate web for a lady's gurment. Its power can be increased to 
almost any extent, and it can be made to perform, with a degree of ce- 
lerity, economy, and skill, every operation which formerly couid be exe- 
cuted by the homan hand alone, and an almost infinite variety of others, 
which without it could never huve been attempted. Jt may also be em- 
ployed as а mesos of conveylog me. chandise und travellers from one place 
to another, whether for business or pleasure, with a degree of certainty, 
expedition, convenience, and economy attainable by no other agent. The 
increase of commerce, national industry, and wealth, as well as greater 
persona! intercourse between nations, serves to dissipate prejudices, and 
to create reciprocal good feelinys towards each other, and thas to promote 
peace; but if, unbappily, war should ensue, then by the increased facility 
afforded for attack and defence, steam would equally serve to shorten its 
duration by rendering the results more decisive, and making mankind less 
willing to embark in it. 

The origin of the application of steam for propelling vessels is claimed 
by several individuals of different nations ; but it is generally admitted 
that to Great Britain is due the merit of having introduced aod established 
the successful practice of the present age. The application of wheels to 
propel boats dates as far back as the Nomans; in 1682, Prince Ruperi's 
barge was propelled іп a similar mauoer, and tug veasels, with wheels 
worked by horses, for towing vessels against wind and tide, were pro- 
posed. Papin proposed, іп 1690, to propel boats by racks and pinions 
with pistons working in steam cylinders ; Blasco de Garay, a Spaniard, is 
said to have made an experiment on propelling a vessel in the presence of 
the Emperor Charles V., at Barcelona, Іп 1543. The experiment is ге- 
ported to һауе succeeded, and received the approbation of the emperor, 
who paid all the etpenses. Тһе invrotion, 1 it existed, died with the 
inventor, and nothing further was heard of it, until after the introduction 
of steam uavigation, when the statement was made in order to claim for 
Spain the merit of this great invention. Had this claim been brought 
forward earlier, and published to the world, it might perbaps have been 
allowed; but appearing at this time, it could have по infloence, and must 
clearly be regarded as in no way interfering with the title of Great Britain 
to the discovery. Jonathan Hulls, in 1737, published a small pamphlet, 
wherein he gives a plate representing a boat with a wheel attached to the 
stern, driven by а steam eugine to propel the boat, and togging behind her 
a vessel of war. This is clearly the first representstion on record of a steam 
buat. He took out a patent for the invention; but experienced so much 
opposition from prejudice, that he does not appear to have prosecuted it 
afterwards. Hulls proposed to apply Newcomen’s engine for propelling 
the wheel, but as it was very difficalt to produce rotatory motion with that 
kiod of engine, that may have been one reason why it was abandoned. 
Savery proposed, in 1698, to apply manual power to the capstan of a ship, 
by tbe intervention of a wheei and pinion for turning paddle-wheels at- 
tached to the sides ‘of the vessel; und, at a later period, Captain Burton 
proposed a similar plan. All idea, however, of bringing the invention to 
bear appears to have been laid aside until 1765, when the mechanical and 
acientifio world had again turned their attention towards the improvement 
of the steam engine, and Dr. Robison, of Edivbargh, proposed to Watt to 
apply steam for propelling vessels оп land and by sen. Waitt, however, at 
that time had not made sufficient progress with his invention, to enable him 
10 take ор and work out the idea with sufficient prospect of success, аз it 
is evident that he could not have considered Newcumen’s engine at all cal- 
culated for the purpose; Watt, theréfore, confined his views to perfecting 
his engine, foresering, no doubt, that when once that end was асоош- 
plished, other important results would follow, 


The subject of steam boats still lay dormant for a time. In 1783, the 
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Marquis de Joaffroi is said to have made a steam boat, 140 feet long and 
15 feet wide, which was tried on the Seine at Lyons, but it was not sec- 
cessful. About the year 1787, Wait had во far perfected his steam-engine, 
and rendered it capable of producing rotatory motion, as to enable it to 
turn mills: he had thus overcome one of the principal difiiculties, and pre- 
pared the way for the introduction of the modern system of steam оатіда- 
tion ; but altbougb numerous attempts were made with imper‘ect engines 
for propelling vessels, even after Watt bad obtained pateuts fur his im- 
proved engines, yet it was not until after the expiration of his patent for 
the rotatory engine, in 1800, that it was applied to steam vessels. 

About the year 1788, Fitcb and Ramsey, of America, and Serratti, of 
Italy, appear to have tried some experiments, and thus they lay claim to 
the invention, bat upon this point there is по accurate information. In the 
same year, Aliller, of Dalswinton, constructed a double boat, 6U feet long, 
with two paddie-wheels in the centre, to be moved by manual labour, in 
order to race with another boat propelled by oars іп the usua! manner; it 
was tried upon the sea near Leith, when Miller beat bis competitor, апа 
the effect of this experiment convinced him, that power ovly was wanting 
to bring the invention to perfection. Taylor proposed to apply the steam 
engine for this purpose, and he then applied to Symington, a practical en- 
gineer of the day (who had previonsly proposed some improvements in 
Newcomen’s engine, and had made a model sbowing how it might be ap- 
p ied for the purpose of propelling carriages), in order to assist bim in 
applying the steam engive for working paddle-wheels, A steam engine 
with two cytioders, 4 inches in diameter, each of about опе-һогве power, 
was accordingly made by Symington and Taylor, and was applied to drive 
the paddie-wheels in the centre of the double boat, employed for pleasure 
on Dalswinton Lake, in the middle of October 1788, wheu it attained а 
velocity of about 3 miles an hour. The success of this experiment was 
complete as far as it went, and establisbed beyond doubt the merits of the 
discovery ; it therefore induced the ingenious and persevering projectors 
to prosecute it farther by making anotber vessel of the same dimensions as 
the former one, to be worked by an engine on a larger scale, The engine 
was made at Carron, and was of a peculiar construction, in order to avoid 
infringement on Watt's patent; it had two atmospberic cylinders of 18 
inches diameter, the pistons of which were connected with a lever acting 
alternately and by means of chains; pulley-wheels and ratchets turned 
two paddle-wheels, one being placed before the other, iu the space between 
the two parts of the double boat. This machinery, it will be observed, 
was similar to Hulls’s plan; improved, however, by having two cylinders. 
The boats and engines were completed, and the experiment was tried on 
the Forth and Clyde canal, ou the 26th December, 1759, and was still 
more snecessful than the first, having attained а velocity of 4 or 5 miles an 
hour. An account of thls experiment was published in the Edinburgh 
newspapers of the day. The signal success of this second steam boat 
rendered further experiments unnecessary, and it now only remained to 
bring it into practical operation. Messrs. Miller, Symington, and Taylor 
had proved to the world the merits of the discovery, and not wishing to 
incur further expeuse or trouble in combating the prejudices and opposition 
of mankind, which invariably obstruct the introduction and prosecution of 
every great invention, did not progecute the subject further, but left it to 
others to work out and develop the powers of their extraordinary inven- 
tion, which was destined, at no distant period, to produce such a wonder- 
ful revolation in the social world. The eugines and machinery were ac- 
cordingly taken out, and deposited at the Carron Works, and the boat, 
which was only а pleasure-boat, and fit for no other purpose, was trans- 
ferred back to the lake of Daiswinton, and again applied to its original 
purpose. Mr. Miller returned to bis agricultural pursuits; Taylor to 
nis profession of a tutor; and Symington to his profession of a practical 
engineer. 

In 1798, Ramsay made some experiments for propelling а vessel by 
forcing water out of the stern by a steam engine: this does not appear to 
huve answered, 

In 1795, Earl Stanbope, well known for his mechanical genius, tried ав 
experiment for propelling a vessel, by means of a propeller in the form of 
а duck’s foot; and about the same time Smith fitted a hoat with an atmo- 
spheric engine on the Sankey Canal; none of these experiments, amidst 
several others which were tried, appear to have been very ancceasful; the 
great difficulty seems to have been In producing the rotatory motion by the 
steam engine employed for the purpose, and it is singular that none of them 
tried Watt's engine, which had then become generally kuown, and Boulton 
and Watt thempelves were too busy in making their engines for the numer- 
ous milis and waterworks then becoming daily more general, to turn their 
attention to fresh speculations, the issue of which was at thut time doubt- 
ful, and which did not promise to be so lucrative. 

In 1891, Lord Dundas, who took great interest in mechanical pursuits, 
employed Symington to construct a steam boat; this was propelled by an 
engine on Watt's plan, having one cylinder placed horizontally, and the 
piston, with a stroke of 4 feet in lengib, was јоішед at the extremity, and 
attached to a connecting rod, with а crauk at ove end, turning a paddle- 
wheel, placed in м well-hole at the stern of the vessel, which bad two rud- 
ders, one on each side of the cavity ia which the paddle-wheel was placed. 
This was the trst practical working steam vessel with an engine on Мана 
system, and wes culled the * Charlotte Dundas? it was employed for tow- 
ing vessels ou the Forth and Clyde canal, and answered ite purpose com 
pletely, but the proprietors of the canal objected to Its being continued, in 
consequence of the agitation of the water produced by the paddle-wheels, 
which they alleged would injure the banks of the canal, 
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In 1809, Fulton, wko hed been some time in England, bearing of Sym- 
fogton’s attempts, went to Scotland, visited him on boara his boat, and 
requested to see it tried. Symington accordingly got up the steam, made 
several trips up end down the canal, and fully explained to Fulton every 
part of the boat, steam engine, and apparatus. Fulton made notes of 
everything, observing at the same time, that the objection of injuring the 
banks of the canals and smali rivers might apply іп England, but that in 
America, where they were upon а much larger scale, this inconvenience 
could not be felt, and he thought the application of steam boats іп that 
country would be of immense public and private advantage, and stated 
bis intention of introducing them there. After this visit to Symington, 
Fulton proceeded to France, where he constructed his first steam boat, and 
tried it on the Seine, at Paris, in 1808, and proceeded to America soon 
afterwards. It is rather singular that Napoleon, who was then First Con- 
sol, and who usoally was alive to all great improvements, and carried 
them through with a degree of energy and talent which overcame all op- 
position, should not have appreciated the merits of the steam boat, and 
should have allowed such a fine opportunity of benefiting France to have 
slipped threngh his bands; but perbaps tbe same may be said of England, 
as being still more extraordinary, for the advantages of the steam engine 
and machinery had theu become universally acknowledged. Fulton, how- 
ever, impressed with the importance of the invention, and being thoroughly 
convinced of ils ultimate success, pursued it with unremitting perseverance 
and energy, and in 1805 he applied to Messrs. Boulton and Watt to make 
a steam engine for a boat which he was about to construct in America: 
this boat was accordingly built in 1807. Watt's steam engine reached 
America іп 1806. The vessel was named The Clermont,’ from his friend 
Livingstone’s residence; the wheels and machinery were ou Symington’s 
plan, propelled by Watt's engine; the boat was tried оп the Hudson river, 
and only attained a speed of 5 miles per hour. This was the first steam 
boat nsed io America, and Fulton and Livingstone then took out patents 
for introducing steam boats in various places in America, and built several 
others npon a larger scale, for carrying goods and passengers, employing 
Messrs. Boulton and Watt to make the steam engines, which were sent 
from England, each succeeding engine being larger than its predecessor. 
Although it was generally known that the steam boats had succeeded per- 
fectly in America, and that their employment was daily increasing, yet 
ІШЕ оғ no attention waa paid to the subject in England. The idea of 
employing steam boats on the ocean had never been conceived, and the 
objections raised to the agitation of the water by the paddle-wheels on the 
Forth and Clyde canal were considered во strong, that doubts were gene- 
rally entertained as to the success of the system anywhere but in large 
rivers, sach as those of America. In 1812, bowever. Henry Bell, of 
Giasgow, who was well acquainted with, and had deeply considered all 
that had been done by Symington, determined to try once more whether 
the invention could not be applied ор the Clyde; he accordingly caused a 
small boat of 25 tons burtben to be built at Port Glasgow, by Juhu Wood, 
who has since become 80 well known as a sbip-builder; it was 40 feet 
Jong, with 10 feet beam, and in it was placed а steam engine of 4 b.p., on 
what was termed the bell-crank principle, introduced by Watt; the boiler 
was placed on one side of the vessel and the engine on the other, with 
four paddle-wheels worked by the intervention of spur gear; the wheels 
consisted of detached arms, with paddles or floats at the end, which, how- 
ever did бой answer, and the complete wheel, according to Symington’s 
plan, was subsequently adopted. This steam boat, which was called the 
Comet, began to ply for goods and passengers ор the Clyde, between 
Glasgow and Helensburgh (Bell’s native place), in January, 1812, and 
attained the speed of 5 miles an hour, The ‘Comet’ succeeded so well, 
tbat Bell determined to bnild another vessel of larger dimensions and 
power. Numerous other parties, seeing the success which had attended 
Bell’s exertions, determined to follow his example, and several other boats 
Were built during the sueceeding years of 1813 and 1814; they were how- 
ever, still very imperfect, until Cook, of Glasgow, іп 1814, constructed 
the fourth vessel, the Glasgow, with an engine of 16 h.p. The machinery 
of this vessel was во much more perfect and powerful than any which had 
been (келісі constructed, that it served as а model for many others; 
esd from this period steam boats for river navigation were completely 

ished 


Many of the engines employed for the above-mentloned vessels were 
ороп ihe bell-crank principle; which, from their simplicity and portability, 
standing npon an independent frame, with the condenser forming part of 
it, were well adapted for steam boats, and were consequently generally 
used. The bell-crank levers, receiving the motion direct from the piston, 
communicated It by means of a connecting rod and crank to the main 
shaft, turning the paddle-wheels on each side of the vessel; the engine 
was placed оп one side of the vessei and the boiler on the other. The 
boilers generally used were ароп the principle proposed by Allen in 1780, 
and hy Smeaton іп 1765, having an internal furnace and fine, surrounded 
by the water, This form of boiler was first brought into ase by Trevith- 
ick in 1808, for high-pressure engines, and for low-pressure engines, also, 
іо one of the earliest steam-dredging boats. employed at Poris month dock- 
yard, under Bentham ; but the exterior shell of this boiler was of wood, 
8 proposed by Brindiey іп 1758; in steam vesseis the external shell of 
the boiler was made of wrought iron. All the steam vessels above men- 
tioned were worked by one engine only, In 1814, Boulton and Watt first 
9 two engines, connected together, for working a small boat on the 

М y қ 

18 1815, а small vessel, with а side-lever engine of 14 h.p., by Cook of 
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Glasgow, made a voyage from Glasgow to Dublin, and round the Land’s 
End to London ; it then ran between London and Margate with passengers 
with considerable sucess, and this led to others being established in various 
places; the Scotch boat serving as a model. 

In 1816, Maudslay made a pair of combined engines, each 14 b.p., ap- 
plying Ње power to Ше paddle-wheel shaft by the crank, instead of by 
cog- wheels, according to the previous mode. 

In the same year, the late Mr. Baird constructed a steam boat at St. 
Petersburgh, with a boiler set in brickwork ; ibis boat worked for some 
time on the Neva. 

In 1817, Boulton and Watt purchased a small steam boat called the 
< Caledonia,’ which had been built in the Clyde, with very defective en- 
gines. James Watt, jun., having constructed a new pair of combined 
engines on the side-lever principle, of 14 h.p. each, made a great nomber 
of experiments with the ‘ Caledonia,’ and went with it to the Scheldt and 
otber places; the arrangement of the engines, as improved by Watt, 
served as a model for several other vessels. 

In 1818, David Napier caused the ‘Rob Roy,’ of 90 tons burtben, to 
be built Ьу Denny at Dumbarton, with an engine of 80 h.p., with whicb 
he successfully established a regular communication between Greenock 
and Belfast: this may be said to be the Grat time thata regular communica- 
tion by steam boats, between two distant sea-ports, was established, and it 
set the example to every other place. Boulton and Watt, after the success 
of the ‘Caledonia,’ made a great number of marine engines of increased 
power, and witb various new improvements, sucb as introdacing wrougbt 
iron instead of cast ігор for several of the moving paris; and in 1891, а 
great step was made, by establishing steam boats between London and 
Leith, Two of these vessels, the ‘James Watt’ and the ‘Soho,’ with 
engines of 120 b.p., by Boulton and Watt, were the largest which had 
been made, and answered very well. 

In 1819, the * Rob Roy’ left the Belfast station, and was transferred to 
the English Channel, to ruu between Dover and Calais. About this time 
Napier built the ‘Talbot’ of 150 tons, with two engines of 30 b. p. each, 
which ran latly between Dublin aud Holybead. In thie year also, 
the late Mr. Rennie, who had for some time previous watched the progress 
of ibis great invention with considerable interest, foreseeing that it would 
ultimately supersede all others, proposed to the Admiralty to use steam 
vessels for towing vessels of war into and out of harbour against wind aud 
tide; being perfectly satisfied that if once it was introduced into the navy, 
it could not be long before steam vessels of war would follow; great 
doubts, however, as to its success were entertained and expressed by many 
of the official subordinates. Lord Melville and Sir George Cockburn, 
however, overruled all objections, and, as a first experiment, t ey cousented 
to allow the * Hastings,’ а 74 line-of-battle ship, to be towed from Wool- 
wich by the ‘ Eclipse, а Margate steam boat of 60h.p. The ‘Eclipse,’ 
bowever, proved too weak, and after towing the · Hastings’ a few miles, it 
returned, and the ‘ Hastings went to Chatham with her sails alone; the 
experiment was tbus not quite so successfal as could have been desired ; 
nevertheless Rennie still determined to persevere. Oliver Lang, the mas- 
ter-shipwrigbt of Woolwich Dockyard, entered fully into Rennie's views, 
and warmly assisted by every means in his power the introduction of steam 
vessels into the пату, contrury to the opinions of many of bis ruperiors. 
At length the Admiralty, at their recommendation, ordered the ‘Comet’ to 
be built according to the draft and plan, and under the superintendence of 
Mr. Lang; she was 115 feet long and 21 feet wide, drawing 9 feet of 
water, and a pair of engines of 40 b.p. each, were ordered for her from 
Messrs. Boulton and Watt: this was the first steam vessel in the navy, and 
it is still in use. By degrees several others were built. 

In 1820 a steam tug was built by Маоһу, for Messrs. Smith, for the 
purpose of towing their barges upon the Humber; and in the same year, 
Maudslay and Field applied the expansive action of steam in the cylinder, 
which was а great improvement; also escape valves for the water, which 
might boil over into the cylinders. In that yeur also, steam packets were 
introduced on the post-office station between Holyhead and Howth ; and 
Ше“ Britannia,’ with oscillating engines, and several other steam packets, 
were built by Manby for the Dover and Calais station. 

In 1525, the General Steam Navigation Company was established by 
William Jolliffe, who buiit two of the largest vessels which had yet been 
tried, called the ‹ George the Fourth’ and the Duke of Vork; taey were 
between 500 and 600 tons burthen, and had engines of 180 h.p., furnished 
by Messrs. Jessop of the Butterley Iron Works: these two vessels were 
intended to establish a regular communication between London and Cadiz 
and London and St. Petersburg ; they accordingly started in September 
1527, and answered extremely well, notwithstanding the heavy storms 
which they encountered in the Bay of Biscay and іп the Baltic. The 
General Steam Navigation Company, considering the ideas of Jolliffe too 
extended, parted with the two vessels (which were afterwards purchased 
by the Government), and limited their views to the British Channel and 
the German Ocean. About this period, the Enterprise, of 500 tons bur- 
then, which was built by Gordon, and bad a pair of combined engines of 
120 Б.р. constructed by Maudslay and Field, made the voyage from Lon- 
don to Calcutta, by the Cape of Good Hope. The advantage and supe- 
riority of steam vessels, in every respect, for both river and sea navigation, 
having been uow thoroughly established, their employment became uniter- 
sal; und the size, power, and oumber of the vessels increased daily ja 
every part of the empire. 

From this period nothing remarkable appears to have оссоггей, until the 
construction of the United Kingdom,’ which was by far the largest та 
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size and the most powerful that had been made, Sbe was 160 feet long, 
26% feet beam, and 200 h. p.; the vessel was built by Steele, of Greenock, 
and the engines by David Napier. As deep-sea navigation by steam ad- 
vanced, it became an object of considerable importance to save fuel, and to 
obviate the inconvenience of the incrustation of the boilers by the deposit of 
salt, and other sediments occasioned by the use of sea water; David Na- 
pier therefore introduced the system of surface condensation, the condenser 
being made of a series of smail copper tubes, throngh which the steam, 
after being used, passed from the cylinder to the alr-pumps, the pipes being 
surrounded by a constant supply of cold water, so that the steam was con- 
densed and the water was returned directly back into the boiler, to be 
again converted into steam, withont the admixture of salt water according 
to the usual plan, thus employing the same fresh water over again, where- 
by the above-mentioned inconvenience of incrustation of the boilers was іп 
a great measure avoided. Hall afterwards tried the same system with 
certain modifications, and it was employed in several vessels ; bot like 
Watt, Cartwright, and others who had tried it, he ſonnd the condensation 
was not so complete, and the weight, and cost, and difficulty of keeping 
the apparatos in order, baa hitherto prevented it from being generally nsed ; 
for although it possesses advantages in many respects, still opon the whole 
they do not counterbalance the disadvantages, aod the old system of con- 
densation by jet, with the aid of the brine pumps, is more generally em- 
ployed. The brine pumps and refrigerators were invented and patented by 
Mandslay and Field іп 1825, and were used on board the Enterprise.’ 
After the ‘ United Kingdom,’ numerons vessels of similar and even greater 
size were constracted, to ply between London and Leith, Glasgow, and 
Liverpool, and elsewhere. 

The next great step in advance was the crossing the Atlantic. This had 
long been in agitation, and was freely discussed by numerous enterprising 
minds, anxiously bent upon working out the fulfilment of such a desirable 
aod important object; but the great practical difficulties involved in the 
execution were not 60 easily overcome. 

To construct a vessel of sufficient size, with engines of adequate power 
to propel her through the storms of the Atlantic, aad carrying with ber 
suficient fuel to keep tbe engines in motion, was considered by many (and 
among them were very competent authorities) to be extremely doubtful, 
but by tbe world in general the task was considered to be wholly impracti- 
cable. To Bristol is due the origin of this great undertaking, and a com- 
pany of enterprising individuals, with Brunel, as their consulting engineer, 
was formed for that object; it was, however, with difficulty that they 
found engineers to carry it into effect, aome of the first constructors of the 
day baving declined to undertake it. Messrs, Maudslay and Field, how- 
ever, who had already taken such a prominent part in the prosecution of 
steam navigation, saw their way, and boldly engaged to construct engines 
of the requisite power, well adapted for the purpose. Accordingly a vessel, 
called the ‘Great Western,’ was designed by Paterson, and built hy him 
at Bristol; and the engines were completed and fitted on board in March, 
1838. The vessel was 210 feet long, and 38 feet beam, drawing 15 feet 
when laden, being 1240 tons burthen, and capable of carrying 500 tons of 
coals, which it was calculated would last twelve days. The engines were 
upou the side lever principle, each of 210 h.p., with cylinders 73 inches 
diameter and 7 feet stroke, making 15 strokes рег minutes ; they were 
fitted in cast iron frames, with the latest improvements. The boilers were 
constructed with the боев over the fires; they were called double-story 
boilers, and have been since much used; they bad brine pumps, and were 
worked under a pressure of 5 Ib. per square inch; the total weight of the 
engines and boilers, including the water and the paddle-wheels, was about 
420 tons The vessel wus completed with her engines, aod made her first 
trial on the Thames in March 1838, realizing 12 miles per honr. On Sun- 
day, 8th April, she started оп her firat voyage from Bristol, ander the com- 
maod of Captain Hosken, with seven passengers, and a cargo of 50 tons of 
goods, besides 500 tons of coals, and reached New York оп Monday, 23rd 
April, a distance of 3000 miles, ia thirteen days and teu hours. Нег аг. 
rival created the greatest interest; the quays were crowded with specta- 
tors, anxiously waiting to give a hearty welcome to the enterprising and 
successfal adventarers, who had thus eo triumphantly solved the grand 
problem, and had broaght the New World within a few days’ sail of the 
Old. Оп her retarn she left New York on the 7th May and reached Bris- 
tol on the 23rd, with 70 passengers; performing the voyage іп 15 days. 
The success of this voyage across the Atlantic having exceeded the most 
aanguine expectations of its promoters, and indeed of the whole world, 
there seemed no bounds to the extenslon of steam navigation; other com- 
panies were projected aud ошпегопв larger and more powerful vessels 
were designed, in equal confidence of success ; then followed the ‘ British 
Queen, hy Napier, of 500 h p., the * Liverpool,’ of 500 h. p., and the Pre- 
sident,’ of 600 h.p., whose melancholy fate served for atime to damp the 
ardour of speculation, The practicability of steam communication across 
the Atlantic having thus been established, and its superiority over the old 
sailing system being clearly proved, time only was necessary to render it 
perfect. The line from Liverpool to Boston was then designed, and carried 
iato effect by Cunard, for conveying the mails; it consisted of four fast ves- 
sels, the Acadia, Galedonia, + Hibernia,’ and ‘ Cambria,’ of about 1000 
tons and 450 b.p. each, This was followed by the gigantic project of the 
Royal Mail Company, for carrying the mails between England and the 
West Indies, consisting of twelve vessels, each of about 1200 to 1300 tons 
burthen, and 420 h.p. The engines of these vessels resembled very much 
thosa of the Great Western, whose complete success Induced their being 
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taken as models (ог others. Тһе great weight and space occupied by theee 
engines, being upon the average about а ton for every horse-power, rendered 
it difficult for them to carry any great amount of cargo beyond the passen · 
gers, and thus the profits as а mercantile speculation were materially les» 
sened ; it became extremely desirable, therefore, to ascertain whether en- 
gines, equally efficient, could not be made of less weight, and to occupy 
considerably less space. 

In order to effect this object, engines were invented, by which the power 
was applied directly from the piston to turn the paddle-wheel shaft, with- 
out the Intervention of side levers; these were called direot-scting engines, 
ard at first great objections were made to them in consequence, as was 
asserted, of the loss of power arising from the obliquity of the action of the 
piston-rod upon the crank on the paddle-wheel shaft. Messrs. Seawards 
were among the firat to introduce this system Into the “ Gorgon,’ and not- 
withstanding the objections above stated, it has been improved by them 
and by other engineers, aod has materially gained groond. The obliquity 
of action of this system, compared with that of the side lever system, can 
only be considered in the light of a little extra friction, which is fully, if 
not more thao compensated for, hy the reduction of weight and space. The 
modifications of the system by Miller, have been very successful, and com- 
bined with the forms of vessels adopted by him, bave enabled great 
to be attained both by zes going vessels, and his boats on the Rhine and 
other rivers. Even the objection of extra friction. however, if tenable, is 
obviated by the vibrating cylinders described in Trevithick and Vivien’e 
patent in 1802; patented by Witty іп 1813, and by Маоһу in 1891, by 
whom the Grst engines of tbe kiod were constructed; subsequently im- 
proved by Maudslay and Field, and Spiller; and now extensively manu- 
faetured by Penn, Miller, and others; Maudslay and Field’s double cylin- 
der engines, so arranged that a long connecting rod is obtained by its being 
enabled to descend between the cylinders; the Trunk engine by Hume 
phrey ; and the modification of the concentric cylinders by Joseph Mands- 
lay; ав well as other varieties of this system by different makere, The 
substitution of wrought iron for cast іп a large portion of the frame and 
condensers ; the tubular instead of the common five boiler, first proposed 
by Blakley іп 1764, and afterwards impreved іп the locomotive boiler, and 
imrodaced into steam vessels by/Maudslay, Spiller, Bramah, and others 
about the year 1829, as well as the use of steam of higher temperature and 
increased expansive action, have combined materiaily to increase the effect 
of the engines, and reduce the consumptien of fuel; во that the space and 
weight occupled by them is now reduced to nearly one-half what it was 
originally, or in other words, engines of double the power now only occupy 
the sama space and tonnage in the vessel; thas a material advantage has 
been gained in enabling vessels to carry a larger quantity of fuel, by whieh 
they oan extend their voyage; aod greater power ія rendered disposable 
for propelling the vessel through the water. As economy of time becomes 
daily more important, every means whicb can effect it are brought into 
operation, and thas the power of the engines has been continually aug- 
шешей, in order to produce greater speed and shorten the duration of the 
voyages. Referring tothe navy, we find, that in 1822, 80 b.p. was the 
largest; in 1827, 160 b. p.; in 1828, 200 h. p.; in 1830, 220 h. p.; іп 1838, 
440 h. p.; and in 1845 we have the Retribotion’ and ‘Terrible, with 
nearly 1000 h. p. іп each, and it is по! improbable that, ere long, greater 
power will he employed.“ Whilst the royal steam navy bas been making 
tuch rapid progress, the mercantile steam navy has not only kept pace 
with it but has even led the way; for the enterprising, commercial spirit 
of this country is ever on the alert ; every improvement is seized upon with 
avidity, and the greatest inducements are held out to make new discoveries, 
in fact nothing but constant progress can satisfy the restless spirit of im- 
provement, Іп the infancy of the art, we were satisfed with 5 or 6 miles 
per hour, now, when we have attained above 17 miles per hour, we are 
confidently looking to a still greater result. 

Whilst the improvements, above described, have been making in the en- 
gines aod in the mode of applying them, various attempts have been made 
to obviate the inconvenience and loss of power occasioned by the concussion 
of the floats of the ordinary paddle-wheel entering the water, as well as the 
heavy drag or back action of the water when the floats leave it; numerous 
experiments and inventions have been tried for constructiog a wheel, of 
such a form that the floats shall always enter the water in the most advan- 
tageous manner, and having effected the object, shall leave it again with 
the least resistance. To describe the numerous inventions of this kind 
would be foreiga to my purpose, aod would occupy too much of your time ; 
it will suffice to mention that of Buchanan, by which the doats always en- 
ter and depart from the water perpendicularly ; those of Cavé, Oldham, 
Morgan, Perkins, Seaward, and Barnes, which are modifications of it, 
differing chiefiy іп the angle at which the floats enter and leave the water, 
aod the mechanism attached to the wheel by which the motion is communi- 
cated to Ше float. boards; the principle of this invention is extremely , 
but іп practice it has unfortunately been found, that the wheels of this 
oonstroction, after a little use, are liable to get out of order; it is not 
therefore gecerally adopted, although, whilst they are in order, consider- 
able advantage is doubtless gained. To obviate this inconvenience, as 
well as that of the common wheel, Field invented what is technically term- 
ed the Cycloidal Wheel; this consists іп dividing each fioat-board inte 
several paris or narrower boards, and arranging them so nearly in cycloidal 
curves that they shall all enter the water ut the same place іп immediate 
succession ; as the acting force of each board is radiating, it propels whilst 


2 . 
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passing under the water іп the ordinary way, and when it emerges, the 
water escapes simultaneously from each narrow board; this principle was 
Bot followed up by its inventor, and was afterwards patented by Galloway, 
since which it has heen very generally adopted. The principle of reefing 
the paddle-wheels is also used, so that when the vesse! is deeply im- 
wersed, the leverage of the paddies cao be shortened, and when light, it 
can be lengthened, and can thus be always adjested to the power of the 
engines. 

As economy of fuel is an object of the grealest importance, so in long 
voyages it is advisable to employ the wind as a aroviag power, as much as 
Possible, when favourable: it became therefore desirable io coatrive a 
simple means of detaching the paddle-wheels from the engines, so as to 
allow them to turn round with the motion of the vessel through the water, 
and thos to prevent them from impeding her жау; various contrivances of 
this kind have been invented but one of the most simple, and which is now 
much employed, was invented by Braithwaite and Milner; it consists of a 
friction clutch attached to the paddle-shaſt, which, hy means of keys and 
screws, сап be tightened or slackened with facility, and thus the paddle- 
wheel is attached or releared at pleasure. Numerous attempts have been 
wade to introduce the rotative engine without pistons, but they bave 
hitherto not been successfal. Е 

The great results rendered by steam navigation indnced the mechanical 
world to torn their attention towards the extension and improvement of it; 
Boulton and Watt, Maudslay, Field, Robert aud David Napier, Jessep, 
Сіупп, Barnes, Miller, Ravenbili, Girdwood, Manby, Spiller. Scott, Sin- 
elair, Caird, Todd, Fawcett, Bury, Forester, Seaward, Penn, Fairbairn, 
Hall, Rennie, and numerous other uble men devoted their minds to it, and 
have produced some splendid examples of engines and mechanism іп that 
department, When we look back to Symington’s original engine, in 1788, 
it appears to bave been eo changed as scarcely to be recognisable as the 
same, and from a speed of 8 to 6 miles an hour in smooth water, we now 
find that a speed of 8 and 9 miles an hour against a heavy gale and head 
‘wind іп the Atlantic, and above 17 miles іп still water, has been obtained, 
whilst improvements are in progress which lead us to anticipate at no very 
distant period far greater results; much of this, no doubt, is due to the 
perfection of tbe workmanship, as well as to the more correct proportions 
aad adaptation of the various parts of the machinery, compared with what 
was formerly done, aad which it was impossible to accomplish with the 
slender and inefficient means then at command; for this we are greatly in- 
debted to the improved self. acting tools of Whitworth, Fox, Lewis, Sharpe, 
Roberts, Nasmyth, and others. The improvements іп the form and con- 
straction of the vessels bave also contributed moch; and in the investiga- 
tion of tbis diffcalt subject we are much indebted to Jobn Wood, Oliver 
Lang, Fearail, Fincbam, Ditchbarn, Symonds, Rule, Seppings, Scott, 
Russell, Edye, Patterson, White, Pasco, and others. 


(To be continued.) 


REGISTER OF NEW PATENTS. 


PAPIER MACHE ORNAMENTS. 


CHARLES Farpeatck Вікікгікі>, of Wellington-street, Strand, 
papier maehé manufacturer, for * Improvements in the making moulds, 
or dies, used in ће manufacture of papier maché and other matters, and 
іп moulding or forming articles from certain plastic materials.“ 
Granted July 14, 1846; Enrolled Jan. 14, 1847. 


The invention relates, first, to improvements in making moulds or 
dies used in the manufacture of papier maché and other matters, and 
to improvements in moulding or forming articles from certain plastic 
materials, Secondly, to moulding or forming mouldings from certain 
plastic materials on wood. 

The first part of the invention consists in the application and com- 
bination of certain matters hereafter mentioned, for mu ing moulds 
or dies used in the manufacture of papier maché and other matters, 
by moulding or forming them therefrom. The materials are as fol- 
lows :—tanogeletin, sulphur-balsam, gum-thus, and gutta-percha, with 
a suitable solvent of gutta-percha, preferring Venice turpentine. 
Gom-thas and gutta-percha are matters imported into this country, 
and are well known. Tanogeletin is prepared by mixing a solution 
eontaining tannin with a solution of glue or animal jelly, of about 36 
parts of tannin and 64 of gelatine. Sulpbur-balsam is а preparation 
of a solution of sulphur іп fixed oils, mostly prepared with sulphur 
and linseed oil, and usually consists of two ounces of flour of sulphur 

aod eight ounces of linsecd vil, mixed, heated, and atirred, till the 
sulpbor dissolves. In making the moulds or dies above mentioned, 
mix, dissolve, or combine tanogeletin in Venice turpentine; to this 
solution add cuttings of gutta-percha, and melt them by means of 
beat, preferring to use a pug-mill heated by an external steam bath 
for such purpose. These materials so combined may consist of vari- 
ous proportions of the ingredients, depending on the manner the 
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combinations аге to be used ір making moulds: the following propor- 
tions are preferred,—nine parts by weight of tanogeletin dissolved in 
eighteen parts by weight of Venice turpentine, adding four to five 
parts of gutta-percha; this produces в plastic mixture which, whilet 
it remains warm, may readily be fashioned by placing it on the form 
from which it is desired to make a mould or die, or it may be pressed 
intoa hollow figure to take an impression therefrom, or made into 
piece moulds; and when the combined matters have been allowed to 
remain till they have become cold, the combination of materials will 
have become bard, and may be used for various purposes, for dies or 
moulds, for making articles іп papier maché and otlier materials. By 
adding a small quantity of glycerine, especially where little or no 
sulphur-balsam is employed, it will be retained longer from becoming 
hard. For very hard moulds or dies, capable of sustaining consider- 
able pressure, mix with such combinations fine iron filings, using as 
much as possible so long as the combinations will retain a plastic 
state, 4. allow of being readily used, by being pressed into moulds, 
or into figures or models, White and red lead, and oxides of some 
metals, such, for instance, as oxides of iron in the state of powder, 
may be used for giving hardness to the compounds, taking care that 
they are not added to such ап extent ав to destroy the plastic mate- 
rials of the combinations. Gum-tbus and e ы may be 
combined with gutta-percha without using the tanogeletin, by means 
of heat, and the effects of combining these two ingredients is, to pro- 
duce a very plastte compound suitable for forming moulds or dies (by 
pressing them on or into suitable dies, surfaces, or models) for various 
purposes, and the same will Бе hardened and modified by using other 
ingredients, as before explained. And sulpbur-balsam may also be 
combined with gutta-percha by heat, and will produce a plastic com- 
pound more or less fluid when hot, according to the quantity of sul- 
phur-balsam used, and the same may be employed in taking impres- 
sions from models or surfaces (by pressing the same on or into suite 
able surfaces), and such impressions will be applicable as moulds for 
making articles from other plastic materials pressed thereio. And 
such combination of sulpbur-balsam and gutta-percha may be com- 
bined with the other materials above mentioned for hardening them. 

When mixing the above mentioned materials, aided by heat, it 
will be necessary to heat or 17 them by machinery, to make them 
blend intimately together. The first part of the invention also con- 
sists іп employing the above mentioned combinations of materials as 
plastic preparations, to be moulded or formed in order to produce 
articles therefrom in any suitable moulds or dies for architectural and 
other ornaments and other uses; and owing to the peculiar properties 
of such plastic preparations they will be found highly useful, for they 
will take and retain very sharp impressions, which, when set and dry, 
will not be readily injured, and moisture will not have so prejudicial 
an effect on articles moulded from such compositions as on many other 
plastic preparations moulded into articles fur like purposes; and such 
combinations, particolarly where it is desired to give tenacity thereto, 
will be benefitted by having paper-makers’ rag dust, or other fibrous 
material, ground or mixed therewith, and where pliability is desired 
to be given to the combinations above mentioned, glue may be mixed 
in quantities according to the degree of pliability desired to be ob- 
tained for the particulur purpose to which the combination is to be 
applied. 

Ре second part of the ivvention consists in forming mouldings for 
architectural purposes, by spreading gilders’ preparation (giue or size 
and монро by means of gauges, on to wood, and then subjecting 
the same to the pressure of dies tu emboss them. In making mould- 
ings, it has been usual to prepare the wood mouldings to the contour 
desired, und to lay ор a succession of coating of the gilders’ pre- 
paration, and then by rubbing the surfaces thus prepared, the same 
are rendered smooth, In place of this process, the gilders’ ргерага- 
tion is to be used somewhat thicker than heretofore, so that it will be 
suitable for making a substantive coating at once, and is then to be 
laid on to the wood moulding by means of а gauge. In performing 
this process, a sheet-metal gauge is fixed оп а bed in such msnner 
that a prepared wood mouldiug may pass under it, leaving a space 
between the gange and the wood moulding, according as it is iu- 
tended to have the preparation speeed more or less thickly; and on 
one side of snch gauge there is a hopper containing the plastic pre- 
paration usually employed by giiders, or printer’s composition (glue 
and treacle) may be mixed therewith, to give elasticity or slight plia- 
bility to the surface. The wood mouldings pass under the hopper, 
which is heated by steam to keep Ше plastic material in a working 
state, the wood moulding being caused to slide on a long bed, by 
which it will become covered with the preparatlon. The woud 
mouldings being thus coated, аге, when dry, to be subjected to the 
pressure of dies to emboss the surfaces thereof, and for this purpose 
the use of the roller dies is preferred. 
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In carrying out the first part of the invention, the plastic materials 
may be rolled out into sheets or strips, and thea embossed and moulded 
into suitable forms for mouldings, or such plastic materials, or after 
having been first spread on wood mouldings in the manner described 
in respect to gilders’ preparation, may be subjected to dies in like 
manner to be embossed. 


LOCOMOTIVE ENGINES. 


Ersan Gatroway, of Buckingham-street, Strand, Middlesex, engineer, 
for “ Improvements in locomotive engines.”—Granted April 18; Enrolled 
October 18, 1846. With Bazravings, Plate IX. 


In constructing locomotive engines for railways, it has heretofore been 
usual to give motion to two or more of the wheels which carry the engine 
and it has been proposed to apply a central rail to a railway and to employ 
rollers on either side, pressed towards eachother by a hand lever, and motion was 
communicated to one of them from the axis of two of the carrying wheels. 
Now one of the objects of this invention is no longer to use the carrying 
wheels as driving wheels. Another object of this invention is to apply the 
power employed to both of two wheels placed on either side of a central 
rail, and to obtain the requisite holding or bite on the central rail by caasing 
such two driving wheels to be pressed towards each other, and consequently 
against the rail, by means of springe and apparatus suitably arranged for 
causing the two driving wbeels (on each side of the central rail) to press the 
rail more or less, according as more or less holding to the rail is required 
from time to time. ў f 

The driving wheels of the locomotive engine, shown in the engraving, 
Plate ІХ. are applied horizontally on each side of a centre or middle rail, 
and are pressed towarde each other by means of aprings, the pressure of 
which can be regulated by adjusting screws, or by апу other convenient 
means, so that they may be pressed towards each other with any degree of 
force the springs will admit of. The pressure, therefore, of these wheels is 
exerted simultaneously on each side of the middle rail, By such an arrange- 
ment it will be evident that the bite or adhesion necessary to propel the 
traln is independent of the weight of the engine, and as the adhesion can be 
increased or diminished exactly according to the amount of force with which 
the driving wheels are pressed against the rail, this system obviates the slip- 
ping of the driving or propelling wheels apon the rail, heretofore consequent 
on making the driving wheels also carrying wheels in а locomotive engine. 

Fig. 1, is a sideelevation, and fig. 2, а cross section of a locomotive eugine and 
fig. 3, is a plan, with the boiler and snch parts omitted as woald interfere with 
the view of the same. а, a, are the driving wheels worked by cranked axes. 
Each wheel is worked by a pair of cylinders, the one above the other, the 
pistons of which operate on the ares іп mach the same way аз the engines 
of the present locomotive. The slide valves may be at either side of the 
cylinders, and worked by eccentrics placed оп the axes. To secure the пе- 
cessary bite on each side of the middle rail, the lower bearings of the axes 
are at liberty to move for a limited distance horizontally, in mortices or elots 
for that purpose in the horizontal frame, 5, 8; these bearings are pressed 
towards each other by the spriogs, с, с. To effect the desired adjastment of 
the pressure of the springs, the rods are connected to the centre pieces, ¢, ¢, 
one of which bas a right and the other а left-handed female screw through 
it, the threads of which fit the right and left-handed screws on the гой, f, f. 
On one end of f, f, there is e bevel wheel g, working into another bevel 
wheel A, the axis of which is carried up in front of the fire box, as seen 
dotted in fig. 3, and has a handle accessible to the engineer, so that the 
pressure of the springs on the driving axes, and consequently the bite of the 
driving wheels on the middle rail, can be adjusted at pleasure when the en- 
gine is in motion. 

The claim is for the mode of giving motion to locomotive engines, whereby 
two actuated wheels, a, а, are used; and the causing of two wheela to be 
pressed towards each other and to a central rail. 


THREE-CYLINDER LOCOMOTIVE ENGINES. 


Groreg STEPHENSON, of Tapton House, Chesterfield, ia the county 
of Derby, engineer, and WIL EIAM Hows, of Newcastle-upon-Tyne, in 
the county of Northumberland, mechanic, for “an improvement in lo- 
comotive sleam-engines” —Granted February 11; Enrolled August 
11, 1846.—(Reported in the London Journal.)* (With Engravings, 
Plate 1X.) 


The ordinary kinds of locomotive engines are, as is well know n, 
constructed with two horizontal, or nearly horizontal, steam-cylinders, 
disposed parallel to each other, either between or outside the wheels 
of the engine; the present improvement consists in substituting for 
one of the said steam-cylinders two smaller steam-cylinders, with 
suitable valves, &c. ; the smaller cylinders being of such dimen sions 
that the contents or capacity of the two together will be equal to Ше 
contents or capacity of the larger cylinder for which they are substi- 
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without drawings. 
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tuted. The two small cylinders are placed one at each side of the 
central line or middle of the breadth of the engine, and at equal dis- 
tances from that central line; and the remaining large cylinder is 
situated inthe said central line, instead of at one side thereof as usual. 
The crank-pins belonging to' the smaller cylinders are arranged pa- 
rallel to each other, and pointing іп the same direction; and the crank- 

in of the central cylinder is so placed, that the direction assumed by 
its radial line will be ut right angles to the direction assumed by the 
radial lines of the other two crank-pins. 

The object and effect of this improvement is to counteract or neu- 
tralise any tendency that Ше oblique action of the several connecting- 
rods on their eranł · pins may have to produce a lateral vibration ог 
rocking motion of the engine upon its supporting springs, when tra- 
velling very rapidly; because the oblique direction in which each 
connecting-rod acts, when the piston is near the middle of its course, 
causes the exertion of а force either to lift up or press down the guides 
which retain the joint at the end of the connecting-rod and of the різ- 
ton rod іп its intended rectilinear motion; and in the commun loco» 
motive engines, with two steam-cylinders, this force operates alter- 
nately at opposite sides of the central line of the engine, and соозе- 
quently tends to produce the lateral vibration or rocking motion above 
mentioned. But this tendency to produce lateral vibration will be 
wholly counteracted or neutralised in locomotive engines constructed 
according to this improvement; because the central steam - eylluder, 
with its connecting-rod, is operative at the middle of the breadtb of 
the engine, and therefore the lifting or depressing force resulting from 
the oblique action of that connecting-rod will act equally on both sides 
of the engine; and further, аз the pistons of the two small cylinders 
act simultaneously, and in the same direction, the lifting or depressing 
forces which may result from the oblique action of their connecting- 
rods are equally operative at the same time, and іп the same direc- 
tion, at opposite sides of the said central line, and at equat distances 
therefrom, and will therefore have по tendency to produce lateral 
rocking. 

Plate IX., fig. 1, is an elevation of an eprore locomotive engine ; 
fig. 2, is an end view, partly in section, of the three steam cylinders, 
with their valves aod accessaries, on an enlarged scale; and tig. 3, 1s 
a corresponding horizontal section and plan of the same parts. The 
ordinary parts of the locomotive engiue being well known, auy descrip- 
tion thereof is unnecessary, a, is the central steam-cylinder, situated 
beneath the boiler. b, is the uppermost of the two guides for direct- 
ee motions of the joint by whicl the end of the central piston- 

is attached to the forked end of its connecting-rod, the other eud 
of this rod is secured to a crank at the centre of the axis с, of the 
driving-wheels. d, di, are the two small steam - cy. inders. е, e, are 
the guides for the joints of the piston-rods: each joint is connected 
by u rod f, with a crank-pin g, оп the nave or boss of each driving 
wheel. The requisite distribution of steam to the cyliuders a, d, d, 
may be performed by means of sliding-valves, and workiog gear, io 
the usual manner, but so that the valves of the two cylinders а, а: will 
always be moved simultaneously in the same direction, which may be 
done by the working geur, without requiring any other eccentrics on 
the main shaft с, than is usual. In fig. 2, the valves are represented 
as sliding against vertical surfaces at the sides of their respective 
cylinders, in order that the valve - rods may point directly tu the cene 
tral line of the main shaft c; which arrangement of valves (as well as 
the arrangement of all the wheels 4,1, j, beueath Ше cyliudrical part æ, 
of the boiler) forms part of certain improvements in locumutive engines, 
described in the specification of a patent obtained by Robert Stephene 
son, June 23, 1841; but although that arrangement of valves (and of 
the six wheels) is suitable for engines coastructed according to the 
present improvement, the valves шау be caused to slide agatust hori- 
zontal surfaces, and the wheels шау be arranged beueath the engine 
іп the usual manner. 1, (figs. 2 and 3,) is the steam - chest or vaive- 
box containing the slide - valve m, for the central cyliader a; and n, is 
the valve - rod, which passes through a stuiling-bux in the end of the 
steam-chest. o, is the steam - chest containiug the slide-valve p, for 
one of the small cylinders d; and g, is the valve-rod. The steame 
chests 1, and о, form one space for containing steam, which is con» 
veyed from the boiler into it by the pipe 7, and is alternately admitted 
into one or other of the cylinders a, and d, by their slidz-vuives. 6, is 
the steam-chest of the cylinder di, which is supplied with steam from 
the boiler by the pipe ¢; and u, is the rod of tus suda · valve belonging 
thereto. Tlie waste steam is carried off from the cylinder a, by the 
eduction passage v, and from the cylinders d, di, by two passages т; 
these passages ure continued by pipes, also marked о, and т, iuto the 
smoke-box z, where they are turned upwards, iv urder to discharge 
the whole of the waste steam up the chimuey, аз usual. ‘Lhe two 
ateam-pipes ғ, and і, are branches of one сою поп sieam-pipe, to 
which, they are united in the amoke-bux; and the supply of steam 
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throogh this pipe is regulated in the ordinary manner by а valve, the 
dandle of which is seen at the end of the boiler within reach of the 
engine-man. 

The working gear for moving the three slide-valves is of the ordi- 
tary kind, and is actuated by four eccentrics on the maiu axis с; one 
pair of eccentrics being for working the slide-valve of the cen- 
tral cylinder, and the other pair for working the slide-valves of the 
two small cylinders. 

The locomotive engine shown at fig. 1, is designed to ran upon nar- 
row gauge railways, and for that purpose the two small cylinders are 
fixed outside the framing; bot when this construction of engine is re- 
quired for broad gauge railways, the small cylinder шау be placed 
within the framing; and in this case the connecting-rods of the two 
small cylinders, instead of being attached to crank pins on the driving 
wheels, are connected to cranks formed on the axis k, within the fram- 
ing. In place of one central steam cylinder, two small cylinders may 
be substituted ; so that there will be four small cylinders, the piston- 
rods of which are connected bv rods with four cranks оп the main 
axis; the cranks of one pair of cylinders being fixed at right angles to 
the eranks of the other pair. The present improvement is also ap- 
plicable to locomotive engines mounted on four wheels, and to loco- 
motive engines having four or six of their wheels connected by rods 
in the ordinary mode of coupling. 

The patentees, in conclusion, state, that their invention consists iu 
the improvement, hereinbefore described, of applying the steam cy: 
linders, with their pistons, piston-rods, connecting-rods, and crank- 
pins, in a locomotive engine, so that there shall be two steam cylin- 
ders, connecting-rods, and crank-pins, disposed at equal distances on 
each side of the middle of the breadth of the engine (or of the rails 
whereon it is (о travel); those two connecting-rods acting on the said 
erank-pins with like motion, іп the same direction, one as the other, 
at the same time, to urge their crank-pins onward in their respective 
circular orbits. And 4 34 that there shall be one lurge steam cylinder, 
with Ив piston, piston - rod, conneeting · rod, and crank- pin, situated at 
the said middie of the breadth of the engine, or of the rails, in the 
manner of what has been hereinbefore termed a large central steam 
cylinder. Or otherwise, in place of such large centrai cylinder, two 
small steam cylinders, with their pistons, piston-rods, connecting-rods, 
and crank-pins, disposed at equal distances on each side of the said 
middle of the breadth, but as near theretu as conveniently сап be. In 
order, by snch application of the three or four connecting-rods, and 
corresponding erank - pins, ав aforesaid, to counteract or neutralise all 
tendency that the oblique action of the several connecting-rods, on 
their respective crank-pins, may have to produce a lateral vibration 
or rocking motion of the locomotive engine, fren, side to side, on its 
supporting springs, when travelling with rapidity. 


STEAM BOILER FURNACES: 


Амвкоѕе Lord, of Allerton, Chester, toll collector, for “ Improve- 
meats in furnaces and the flues of steam · boilers, for the purposes of con- 
suming the smoke and economising the fuel. —Granted June 24; En- 
rolled December 24, 1846. (Reported іп Newton’s London Journal.) 
(With Engravings, Plate IX.) 


This invention consists in the application, to one boiler, of two fur- 
paces or sets of fire-bars, which are to be fed or supplied with coal 
alteroately ; and also in arranging or constructing the flues and regu- 
lating the dampers in such a manner, that the smoke, gas, and other 
unconsumed combustible matters evolved from the fire which has been 
last fed shall pass under and through the other fire when at a clear 
red heat, and be thus consumed. When the fire which was last fed 
has attained a red heat, so as to give out no smoke, the dampers are 
to be reversed, which will reverse the draught. The other furnace 
or fire-place may then be fed or supplied with fuel, and the smoke 
and gas from it will pass under and through the clear red fire, and so 
on alternately. 

In order more clearly to explain his invention, the patentee bas 
shown two modifications, one with moveable grates, and the other 
with stationary grates. In plate IX., fig. 1 is a vertical longitudinal 
section, and fig. 2,is an end view of a cylindrical boiler, with the 
improvements applied thereto. а, a, a, is (һе brick-work, support- 
ing a boiler b, b, which has two oval flues с, с, and d, d, extend in 
through it from end to end. The lower flue c, с, is provided wit 
rails e, е, upon which the moveable grates f, and g, run, being provid- 
ed with wheels 4, д, for that purpose. It will be seen that the boiler 
b, is provided with a water-space 7, i, about the centre, extending 
across the upper half of the flue е, с, and forming a bridge to direct 
the course of the smoke (or a bridge formed of brick-work may be 
used); and the flue с, c, is provided with cross-bare Ё, k, from which 
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hang swing-doors 1,1. When shut, these doors serve to direct the 
passage of the smoke and gases, and they may be opened for the 
рагрове of removing the ashes. m, and я, аге two npright flues, each 
eading to the chimney; and o, 0, are the fire-doors, provided with 
air-valves, for the purpose of regulating the draught. When it is 
desired to heat the boiler, both of the moveable grates f, and g, are 
brought towards the fire-doors, and the fires are lighted. АТ the 
dampers are then opened, by placing the levers p, and g, (which work 
the dampers) in a perpendicular position; bot as soon as one fire (say 
8) bas attained а clear red beat, it is pushed along the rails е, е, ая 
ar backwards as the bridge i, i, and the lever g, is pulled outwards, 
whereby the damper r, will be opened, and the damper a, closed; and 
by means of the connecting-rod /, and lever p, the damper u, will be 
opened and the damper v, closed. The apparatus will then be in the 
position shown іп the drawing, and the smoke and other combustible 
gases proceeding from the grate f, being guided by the swing - doors 
1, l, and the bridge i, i, will pass under the furnace and through the 
clear red fire on the grate g, and thereby be consumed and converted 
into pure heat; thus effecting a great economy of the fuel. When 
the fire in the grate f, has burnt clear, and the furnace requires a 
fresh supply of fuel, the grate g, is drawn forward towards the fire- 
doors, and fed with fuel, und the grate f, is pushed backwards close 
to the bridge i, i; the dampers are then reversed, by means of either 
of the levers p, g, thus altering the direction of the current or draught 
through the flues, and causing the smoke, &c., evolved from the coal 
upon the grate g, to pass under the furnace and through the clear fire 
in the grate J, and во on alternately. If it is desired to reduce the 
heat of the furnace, this may be readily done by drawing both of the 
tes towards the fire-doora, and opening or withdrawing ай the 
ampers. 

Fig. 3, is a horizontal section, and fig. 4, an end view of u eylindri- 
са! boiler, showing the application of the invention with two station- 
ату grates. a, а, is the brick-work, and b, ö, the boiler, which bas 
two flues с, с, and d, d, extending through the same from end to end, 
оп a level with each other. These flues с, с, and d, d, contain the 
two stationary fire-grates г, and f, one at each end of the boiler. It 
will be seen also that at each end of the boiler there is a flue g, g*, 
connecting the rods of the two flues c, and d; and that the fire-doors 
4, , (which must be furnished with air-valves) are fixed in the flues 
g. g. These flues also communicate with the vents i, 1, which lead 
to the chimney; and these vents i, ie, are connected together by a 
flue (which is not seen іп the drawing) pussing under the boiler. Now, 
supposing the fire-grate e, to have just received a fresh supply of fuel, 
and the fuel upon the tire-grate f, to be burning at a clear red heat, 
then the dumper 5%, in the flue g“, must be opened by means of the 
lever le, which, at tbe same time, will close the damper n', communi- 
cating with vent ; and the damper n°, in the vent i“, leading to the 
chimney, must be closed. At the other end of the boiler, the dampe 
m, must be opened, and the dampers k and n, closed. The smokr 
from the newly-fed fire e, will 125 through the flue с, с, along the 
flue 4%, under and through the clear fire in the grate f, by which ie 
will be consumed and converted into pure heat, which the draught ot 
the chimney will cause to pass through the flue d, down the vent if 
under the boiler to the vent 4%, and thence to the chimney. When, 
fresh fuel is supplied to the fire f, the dampers must be reversed, and 
of course the draught; and, consequently, the passage of the smoke 
and heated air will be reversed also. 

The patentee remarks, thut although the flues, in which the fire- 
grates are placed, are described us being oval, and also shown in the 
drawing as such, yet he does not contive himself to that shape, al- 
though he would prefer ita use, as allowing a greater width of fire- 
bars in the same circumference or area; nor does be claim the use of 
two fire-grates to one boiler; but be claims the application to one 
boiler of two separate or distinct fire-grates or furnaces (whether 
moveable or stationary), which are to be fed or supplied with fuel 
alternately, and which are to be conuected together by flues, regulated 
by dampers іп such a manner that the smoke and other products of 
combustion evolved from the furnace or fire-place which was last fed 
or supplied with fuel, shall be caused to pass under the other furnace 
or fire-place, and upwards through the bre of the same, for the pur- 
poses of consuming the smoke and economising the fuel, 


EXCAVATING MACHINE. 


Tuomas Symes PRIDEAUX, of Southampton, gentleman, for „In- 
provements in machinery J” excavating.” —Granted July. 15, 1846; 
Enrolled January 15, 1847. (With Engravings, Plate IX.) 

The machine consists of a series of cutting instruments or buckets 
placed on the end of arms, made to rotate in such a way that after 
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they have excavated the earth, the buckets will, as they descend, dis- 
charge the contents iato а series of buckets on an endless band, and 
then discharge them on to a trough t and again the earth із transferred 
from the trough on another series of endless buckets to a moveable 
skid or wagon, The machine appears to be complex; but, if the 
principle was foum to answer, might, we think, be simplified. 
The following description, by reference to the engravings, will ex- 
in the machine. 0, is a wooden frame supported on flange wheels 
that run on fron rails е; on the fore part of the frame is bolted 
another frame of tron d, for carrying а shaft e, upon, which (һе re- 
volving arms f, are fixed side by side of esch other, and on the ends 
of these arms are fixed the catting instraments д. For working this 
machine, steam or other power is applied te a crank 4, keyed on to a 
driving shaft i, upon which is a bevelled wheel for giving motion to а 
corresponding bevelted wheel k, and connecting rod /, thence by 
another corresponding bevelled wheel to а bevelled wheel keyed on 
the shaft ж, which carries а chain wheel n, for tranferring the motion 
by an endless pin chain 0, to another chain wheel p, keyed on to the 
shaft е, before explained; 0, із an endless chain of buckets revolving 
round the rollers e, 0”, to receive the earth from the cutting instruments 
when in the position 27, and carries it on to the trough 7, from which 
the earth is again removed by another series of endless buckets 8, that 
ass round the rollers 1, and o, and discharge it into the hopper u. 
ese endless chains are set in motion by an eccentricv, keyed on the 
driving shaft i, from which motion is transferred by the connecting 
rod v, to a crank or crank-pin on the wheel /, fixed on the shaft that 
tums with the roller over which the endless buckets s, revolve, and 
thence motion is given to the lower roller o’, that sets in motion the 
first endless bucket g. There lu one other motion on the driving shaft 
i, which causes the connecting spindle т, to revolve, and with it the 
endless screw 2, that takes into a piston у, fixed on the axle of the 
flanged wheels for propelling the carriage as (һе work advances, and 
which may be regulated to any desired speed. The hopper or wagon 
t ts either tilted over by turning the handle g, or removed on toa 
platform for conveying it away. 


— 


FURNACES FOR COPPERS, Жо. 


Josxra Por ie of Uld-strest, . copper and still ma- 
wafacturer, for “ rovements in setting а in г, stills, and 
boilers, and in thd Constrvetion of ad — June 29; En- 
rolled Dec. 29, 1846. (With Engraving, Plate IX.) 


The improvements relate to the arranging the side and bottom air 
р es of the furnaces, and the application of hollow fire lumps. 
а a, shows a copper, still, or boiler. b, fire-place under same. c, fur- 
nace bars. d, bearing bars sapporting same. е, азһрИ. f, line of 
stokehole. g, furnace door and frame. А, apron plate or mouth 
plate. i, bridge of furnace. j, opening parallel with end of furnace 
bars at bridge, through which the heated air passes, and meets the 
vapour or gases arising from the burning fuel, and whereby a supply 
of озуреп іп a rarified state ve eee it, or them, combnation 
takes place. 2, valve or stide with handle to the same, and commu- 
nieating with the front at door-frame for regulating the necessary 
amount of тагібей air (о be admitted in at the bridge of the furnace, 
which must be opened immediately after the fuel is thrown on the 
furnace, and to be closed when the combustion of the coal has taken 
place; holes or pins to be provided in the hardle of the same, to pre- 
vent its being opened any wider than is absolutely necessary for the 
combustion of the fuel. I, flame bed or butt formed of fire- tiles or 
other incombustible materials, to cover the air-flue or oven, through 
which, by flame passing from the furnace, heat is communicated. m, 
door and frame, through which the dust and cinders may be removed, 
which will necessarily fall tbrough the air өренге. J. n, cast iron 

lates at bottom of ashpit, covering the air-flues, upon which the 
beat from the furnace and fire - place is reflected, and communicated 
through the same to air passing through flues underneath, and which 
lates are to be kept free from accumulating ashes. 0000, air-flues 
or the atmospheric air first passing under and along the centre of 
obpr and dividing itself right and left under same, then passing on 
each side of, and in, the ashpit wall, and continuing on through the 
hollow fire lumps which line the furnace ; after which, continuing on 
right and left under flame bed or butt, where it then meets and de- 
scends to the valve or slide at ķ, and passing through which, it then 
enters the furnace ina heated and rarified state at the opening at 
bridge of same, i. рр, hollow fire lumps for the lining of furnace, 
through which the air is continued from the flues of asbpit. ғ, en- 
trance for the admission of the atmospheric air to flues, which is to 
be assisted and increased by the use of а fan or blower attached to 
same. 
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The darts or arrows show the direction which the atmospheric air 
takes fn its to the opening at bridge of furnace at 1. Also, 
the faint lines on ground plan show the construction of аіт-Воев under 
the line of stokehole acd ashpit. Also, the letters f to b, and b to f, 
shown іп the crows section, mean respectively front to back, and beck 
to front. And also, the dark dotted circle shown on the ground plan, 
is the bottom of copper, still, or boiler. 


IRON AND BRASS MOULDS. 


Davip Yoo.ow, Stewart, of Montrose, Scotland, iron-foander, for 
4 cements in Bouldin iron and brass.” —Granted July 14, 1846; 
Enrolled Јар, 14, 1846. (With Engraving, Plate IX.) 


Fig. I is an elevation of the machinery and apparatus, and fig. 2 а 
vertical section of some of the parts; а, cylindrical mould box, рге- 
ferred to be made in two parts and connected together, as shown 
bolts passing through (һе straps 8, and keyed up by wedges. At the 
lower end is a step to receive the lower end of the pattern с, which 
is preferred to be of metal. da presser, to press the sand into the 
mould-box a, around the pattem с. The presser consists of a tube of 
thin sheet metal, with a projecting flange 4, or portion of a sere: 
the worm or flange not passing completely round, but it leaves an in- 
terval between the two ends. / is a projection, there being a similar 
one on the other side. These projections loosen the sand above d. 
The tube d revolves round the pattera с, and keeps it upright; and 
as the presser 4 revolves, it rises by the inclined surface 4, that sur- 
fave continually feeding ia the sand, and pressing it down upon that 
immediately below it, thus causing the sand to sora pactiy pressed 
into a mould. On the upper end of the tube d, is fixed а cog-wheel 
сі and the upper end of Ше tube d revolves іп ап openiag formed іп 
the oross-head g, such cross-head being guided in its upward move- 
ment by the guide-bar 4, and the revolving square-bar or azis i, which 
turas іп bearings at jj. On the upper end of the axis i, is fixed a 
bevelled toothed wheel $, which receives motion from the axis } by 
means of a bevelled toothed wheel fixed thereon; and such azis 4 
receives motion from a steam engine or other power, by a strap act- 
ing оп в fixed drum т, as is well understood, or by other convenient 
means. nisa pinion which slides on the revolving-bar or axis i, but 
turns therewith. 


ОҒ SCIENTIFIC SOOCIRTIEGS. . 


SOCIETY OF ARTS, LONDON. 


On the evenings of the 3rd and 10th ult., this Society, for the Gret time, 
attempted to establish an Exhibition of British Masufactures: although it 
was not very extensive, it contained several interesting objects of art. The 
specimens of Carving by Mechinery attracted attention. Those by Irving’s 
patent were distinguished for clearness and precision of form; especially 
mouldings, for which, indeed, this process seems best adapted. There were 
also some productions by means of heated moulds, which, though good, 
were eclipsed by those from Jordan’s patent, which were very fine. A 
Bunch of Hope and Brace of Partridges were worthy to hang by the side 
of Grinliag Gibbons’s works. A portion of the Ghiberti Florentine Gates 
was also very successful, The machinery employed accomplishes, precisely 
the task assigned to tbe sculptor’s assistant. It clears away all the auper- 
fluities and prepares the object for the final touches of the artist,—-no mat- 
ter how high the relief, or how low and intricate the undercutting. Another 
feature connected with it, is that simultaneously several copies can be ехе- 
cuted. The impetus which tbis machinery is calculated to give to internal 
decoration cannot be too highly estimated. It multiplies artistic power 
without limit; only stopping short of that perfection which makes the 
artist’s last touch and approval necessary. This machinery is applicable 
alike to marble, alabaster, and wood. 

ТЬе exhibition of Glass was not extensive. The specimens by Messrs 
Richardson, of Stourbridge, proved that we are already chemists enough 
to paint what colours we please on glass, as on china. This is quite а 
novelty. Some of the forms of the vases are very elegant—chiefly based on 
ancient examples. 

The specimens of Metals were few and not very satisfactory. The Coal. 
brookdale Ironworks, though they have executed some pretty good castings, 
sent notbing to this Exhibition. Mr. Smith’s specimen of chasing on sheet 
silver was interesting: it supersedes casting, and economises two-thirds of 
the precious metal. There was only one specimen of electro-gilding. 

The show of Pottery and Porcelain illustrated that branch of English 
manufactures, and enabled any one во disposed to become acquainted with 
ats rise and progress. The specimens were classed chronologically,—begin- 


PROCEEDINGS 


1847.) 


ning with the butter-pots and many-handled “ tyge,” or drinking cups, of 
the time of Queen Elizabeth, and ending with the pottery of the present 
period, showing how the manufacture of English pottery has advanced step 
by step, until it has reached that perfection by which it commands a prefer- 
esce throughont the world. The manufacture at Delpb is almost put down 
by it, and the best porcelain now to be met with at Dresden and Paris is of 
English manufacture, notwithstanding duties almost prohibitory. So far as 
successful imifation is concerned, English pottery has accomplished all that 
can be desired. It has superseded, owing to its superior make and cheap- 
ness, the originals which it imitated. The old natlve Delph plate is not to 
de compared with the modern Бодһаһ specimen. Wedgwood io many 
paints surpassed the Etruscan vases; while the best specimens of Sevres 
mes and Dresden figures are equalled by us in general execution, and іп 
many features of workmanship,—though inferior in some kinds of colour 
and in the “ glazing.” In respect of price, English manufacture has in АЙ 
cases enormous advantages. 

There were some noble specimens of Statuary Porcelain exhibited by 
Mesars. Copeland and Garrett, and in “ Parian” by Messrs. Minton. From 
these apecimens it appears that the works of the sculptor be placed 
within the reach of unlimited numbers. The шегін! or ~ body,” in both 
сом, is very beautifal, and has only to be connected with good Art to pro- 
dace a perfectly successful union. The workman, it is true. must have an 
adeyuste knowledge of the human form in order to be able to unite, witb 
proper feeling, the separate parta ia which the figure is necessarily cast. 
There were also tome beautiful Porcelain Mosaics of Meserz. Minton. 

Some exawplea of Block Prioting for paper- hanging, exbibited by Mr. 
Hares, of Grecechurch-strest, were good; one was а сору, оп a large scale, 
ef Murilio’s ~ Beggar Boys,” in the Dulwich Gallery. 

We hepe next year to see a large wumber of articles in cast iron. brass, 
and bronze, adapted for oraamenting the interior of edifices; likewise tome 
specimens of carpets and peper-bangiags. Seme patterns which we bare 
lately seen, mannfactared in this country, are qaita equal ta the French. 


ROYAL SCOTTISH SOCIETY OF ARTS. 


Feb. 232.—Geonrcs Мизон, M.D., F. R. . R., V. P., ia the Chair. 


The following communications were made: 

Dr. Witson experimented on the Noise of the Electric Spark in different 
Gewe, as а meane of illustrating the power of Elastic Fluids to conduct 
Sound.” The two aerial fluids experimented on by Dr. Wilson were com- 
won atmospheric air and hydragen gas. When the electric spark was 
passed from ane conductor іп the interior of a glass globe, filled with hy- 
drogen, the noise of the spark was exceedingly feeble, being nearly drowned 
by the noise of the spark taken outside from the prime conductor. Оп the 
coatrary, when the globe was emptied of hydrogen and filled with common 
air, the noise of the spark in the interior of the vessel was louder than the 
exterior spark, having а metallic ringing sound.—He, therefore, suggested 
this as a simple method of illustrating the power of elastic fluida to conduct 
und. Thanks voted and given from the chair. 


By permission, Mr. Pownart exhibited Nott’s“Putert Electro- Magnetic 
2% The telegraph was showa in action, aad was described by 
una Alexander, Esq., F. R. S. E., F. R. S. S. A. The Electro-Magnetic 
Telegraph invented by Mesars. Nott bas а hand, similar in appearance to 
the hands of co mon clucks which teli the bour ; this band is longer ов one 
side of the pivot or axle on which it moves than on the other side. The 
beger eod points to a circle of four alphabets Which surroands the dial- 
үш, and the shorter end to a eirele of Bgures which is at a short distance 
the centre of the dial-plate. The haud (or hands) moves with what 
is termed а dead-beat escapement, the motive power being the electric suid 
acting upon a toothed wheel with pallets and stops, by which the utmost 
regularity af movement is obtained. When the hand is to be pat in motivno, 
а key, wmethiag similar to а key of a pianoforte, is pressed, and the pres- 
sare removed when the hand points to the letter necessary to spell a word, 
or to a figure necessary to express а signal, as the case may require. Thus 
werds are spelled with unerring accuracy, and signals pointed to without 
the possibility of mistake. No wagunetio needles move an the dial-piate 
and by their defections indicate Ше letters, or words, or signs, necessary, 
ia the magoetie telegraph hitherto in use, to form a sentence. There is по 
alarum used, but a bell is used, the number of strokes struck on which in- 
dicates certain things to be commuaicated from one station or tarminus to 
Another. There ia bat ane wire employed, and the cost of the apparatus, 
batteries, &c., is pot much more than half the cost of the mode now in use. 
The great advaptages of this invention are stated (о be its simplicity, its 
accuracy, the ease with which it is worked asd understood, and the almost 
ity of its sostainiag injury, unless from great violence; there із 
mechasism, no springs or weights, and only oue wheel. It 
‘Was stated that it had bees adopted between Northampton aad Biisworth, 
Where it answers admirably ; aad tbat it had been favourably reparted 
upon by Мг. Faraday and Majer Brandreth to the Admiralty; by Мг. 
and by Professor Backhagiloer ;~—-that this latter geatleman bas 
гейове it in a course of lectures, at the Polytechnic Institution. И was 
Wated to be a most important improvement on the rapidity and accuracy 
«і wlegraphic eorrespandence, aad а novelty ia the application of the prin- 
ciple of electric communication. 


i 
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Mareh 8.--Бауів Mactacan, M. D., F.B.S.E., President, in the chair. 


Experiments were exhibited, showing the perfect safety of the раңееі 
from Explosion doring the administration of the Vapour of Sulphuric 
Ether; and a description given of the forms of the Inhaler. By Mr. 
А вонтралір YOUNG. 


Mr. Young concluded his series of experiments on the inhalation of 
etheria! vapour by showing that the etherised contents of the lungs would 
по! expluls; from which he conceived he had demonstrated the perfect 
safety of the patient from burning or explosion. А discussion followed, in 
which Dr. Wiison, Mr. Glover, Mr. Huater, Dr. Douglas Maclagan, and 
Dr. Koberts, took part; іп which, although it was admitted that there was 
little or no risk to the patient from interval explosion or burning, yet that, 
as а volume of vapour of ether, when mixed with 35 volumes of common 
air, formed an explosive mixture, persons using ether should not do so 
rasbly, as, in certain circumstances, instances of which were given, explo- 
sion had taken place in the apartment; not, however, fatal ooes, вог did 
they occur during the administration of ether by inhalatioo.—Mr. Young 
showed various simple forms of the inhaler, some with valves and some 
without them, aed very portable, made of japanned tinplate, as suggested 
by Professor Simpson. : 

Description ef an Impreved Kianaird-Grete, combining more perfect 
Radiation of Heat, with a proviaton for the admissios of Air aod retursing 
it Warwed inte the apartment. Ву Mr. James Gasy. 

This grate, whose heating power wes stated to be much superior to the 
commou form of the Kinsaird-Grate, is In appearance tbe very reverse of 
the common kiad. In place af retreating backwards, it protrudes iste the 
apartment as it were, by which messas the fre is brought more forward 
with lese risk of danger by the overheating of the bask brick. It also re- 
diates heat more perfectly inta the apartment; apd a provision is also made 
for cold air to pase up along the heated brickwork of tbe building, and 
along the top of the covering of the grate, which issues therefrom by pierced 
apertures pleasantly warmed iato the reom. Мг. Grey stated that this 
grate had givea much satisfaction te those who had tried it. In 
ance it is as elegant, if not more so, as the commen Kinnaird-Grate, aud 
not more expensive.— Referred te a committee. 


ROYAL INSTITUTE OF BRITISH ARCHITECTS. 
Jon. 25.—8. Анов, Esg., V.P., in the Chalr.“ 


A communication from W. Ввоиит, Esq., respecting one of “ the Arehes 
of Upton Church, in Buckinghamshire,” was read; and a aketob by that 
gentleman exhibited, showing its principal feature, viz. а carved weodea 
arehivolt, the mouldings of which are the dog-tooth alternating with emall 
rouads,—the outer moulding adorned with a series of diagonally-set tri 
leaves of a more antique character than Gothic aroaments commonly are. 

“ A description of the Remains of the Ancient Nurman Refectory in the 
Bishop's Palace at Hereford,” by J. CLayton.—There аге few existi 
examples of Norman architectare which present the timber-work ia 2 
excellent preservation us that at Hereford. Thie great Hall is ane of the 
earliest examples of the clase of buikdings to which beloag the Halle of 
Westminster and Wiachester. It was originally divided into one ceatre 
and two side compartments, by two ranges of columns of four each, from 
which sprung the arches supporting the roof; and the peculiarity of this 
example consists in these pillars and arehos beleg entirely constructed of 
timbers. The original dimensions of the Hah were 116 feet by 55 feet: 
and ona half of the roof now serves to shelter the principal apartments of 
tha present episcopal residence, erected upwards of a century age. Abore 
these apartments, which are of one story only, are seen the upper portions 
ef the pillars, the arches, and the roof; the lewer parts of the columas 
being concealed ia the division walls of the medera rooms. The principal 
arches, vir. those over the centre compartment, were of 23 feet арап; and 
each formed of two pieces only, cut in the arehed form from the solid tim- 
ber—which must necessarily have beer of vast dimensions. This oak, 
although whitened by age, is perfectly saund. Drawing of the details 
were exhibited; as also ane coaveying the writer's idea of a restoration of 
the interior of the Hall—ehowiag that the original building must have bad 
an imposing appearance, net produeed by а multiplicity of parts or rich- 
nees of design, bat from a massive graudeur, the peculiar ebaracteristic of 
this early style of architecture. А few particulars wore given of the city 
ef Hereford prior to the erection af the refeetary іп question, which was 
probably soon after the Conquest.—The Hall at Oakham was thea de- 
scribed by Mr. Clayton аз a most beautiful specimen of the Norman 
daildinge of this class. It does net pass the peenliarity of being com- 
posed entirely of timber, nor haa it the magnitude of the examples at 
Hereford ; but remains ia am excellent state of preservation, It fermed 
part of the ancient enstle; and із sow used as the county courts for the 
shire of Rutland. 

“ Observations om the Ancient Roof of the Church at Adel, ін the West 
Riding of York,” by R. D. Cuantantr, Esq.—Among the peceliarities, 
particularly alluded to was the corbe) table, whieh had evidently been 
adzed out ef the solid timber, having projecting pieces which fitted ie 
between the ceiling joists, or rather beams. Мг. Chantrell was of opinios 


% This evening’s proceedings were accidentally omitted in last month’s Journal, 
11” 


that this roof was originally open, like the cradle roofs of the 13th cen- 
tory, many of which оссаг in the churches of Yorkshire. The south door 
was mentioned as exhibiting ove of the finest specimens of Norman sculp- 
tare in the country. The capitals of the principal pillars of the chancel 
arches аге in the best preservation. That on the sorth has a group of 
figures representing the Baptism, and the otber the Crucifixion. It was 
mentioned that the same character and grouping occur above the door of 
the Baptistry of the Church of St. Basil at Bruges, known as “ La Cha- 
pelle du Saint Sang,” which edifice was certainly founded in 1088. The 
kite-shaped shield used in the time of William the First, and other peca- 
Harities of style which occur іп the sculptured figures of one of the south- 
его capitals. are additional reasons for assigning the date of the 11th cen- 
tury to this building. 


March 8.--8. Axcett, У.Р, in the Chair. 


Mr. J. Scorr Russet read the concluding portion of a paper “ On the 
Interior Forms of Buildings with respect to the Laws of Sound.” After 
recapitelating his first and second principles, he went on to examine the 
third cause of bad qualities in the construction of a room. He showed that 
in а large square room, of the usual form, the reflexion of the same sound 
was carried to the speaker's ear by different paths, and іп different periods 
of time; the resolt of which was the confusion of successive sounds and 
syllables with each other—and во a prolific cause of indistinct bearing. It 
required another principle to afford the remedy of these evils, and that was 
the fourth principle—which he believed was quite new. He might ven- 
ture to call it the principle of the non-reflexion and lateral accumulation of 
the sound wave. It had originally been suggested to him by the observa- 
tion of a similar phenomenon in the wave of the first order in water. This 
wave he considered to be the type of the sound ware; aod on examination 
he had found experimental evidence of the same phenomenon in the latter 
wave. He had observed that at angles below 45° the sound wave was no 
Jonger completely reflected from the surface on which it impinged ; and 
that when the obliquity of the wave to the surface was 60°, a phenomenon 
followed of total non-reflexion—aod the wave continued merely to roll 
along the surface іп a direction parallel to it. This fact farnisbed а ready 
means to remedy the evils so often produced by the reflexions and echo 
and interference of sound іп public buildings.—Wherever it was possible 
to place flat or curved surfaces at such angles that the direction of the sound 
should be very oblique to the surface, it might be harmlessly disposed of, 
and prevented from injurious reflexion.—This was exactly what Ше stalls 
of a choir, the side chapels of a cathedral, and the partitions of boxes in an 
opera house, did so successfully for buildings of a large class. The same 
principle enabled bim to explain the Whispering Gallery of St. Paul’s 
(which is circular) and another equally celebrated, mentioned by Saunders, 
which is fectly straight. The same principle also explained the con- 
veyance of sound along the smooth surface of a lake and over the flat sur- 
face of а sandy desert: —as well as the extraordinary reverberation or ac- 
cumulation of sound іо some portions of a building, The ИЛА prineiple 
was that of the polarity of the human voice. Mr. Russell showed the 
rapid dimidution of intensity of sound on both sides of the axis of the 
mouth ;~—and that instead of extending in a circular wave round the head 
of the speaker, as had been supposed, the line of hearing - distance was ап 
elongated oval extending forwards from the mouth. 


March 22.— Mr. С. Fow rer іп the Chair. 
Мг. James Вви. read his essay “ On the Adaptation and Modification of 
the Orders of the Greeks by the Romans and Moderns,” for which a Medal 
of Merit had been awarded: 


The order, io Grecian architecture, constituted the chief feature, and 
contributed its character and proportions to the entire edifice. The column, 
on the introduction of the arch by the Romans, lost its importance, aod 
together with that, ite extreme delicacy of finish and proportion; in place 
of which, luxuriance and richness were substituted, во as to barmonise 
more thoroughly with the sentiments of the Roman people. This change 
изаи led to a complete debasement of the style; the arch, after the 

ostantine era, gaining іп importance more and more until the Pointed 
style arose from the rnins of the Classic. On the revival, the Italians by 
the study of the antique, endeavoured 10 restore it to its primitive purity, 
and many of them were eminently successful io the attainment of their 
object, although the painter-architects introduced many flagrant abuses 
both in composition and detail. Iu the north of Europe, where the Pointed 
style had obtained a firmer footing, the change was produced by the graft- 
ing of Classic details on a Gothic oulline, constituting the Elizabethan 
and Renaissance ; and, at the same time, an increased intercourse with 
Italy led to the adoption of the new style in all its purity, for much of 
which we are indebted to Sir Christopher Wren, in whose school it was 
thoroughly naturalised. Since the middle of last century, the study of 
Grecian remains has led to the further porification of the Roman, together 
with a due appreciation of some of those delicacies of form and propor- 
tion which were previously either misunderstood or altogether overlooked, 
although the feeling of the age, so far ав regards detail, tends rather to 
imitation than to modification. To the Germans, however, was due the 
merit of the most complete appreciation of the works of the Greeks,—a 
result which might have been anticipated from the analogy between the 
habits of thought and feeling, and even language, which may be traced 
between the two nations. 
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INSTITUTION OF CIVIL ENGINEERS. 


Feb. 28.—Sir J. Renniz, President, in the Chair. 

A supplement to the papera on “the Helder or Great North Holland 
Canal,” by Mr. G. B. W. Jackson, was read. It contained a description 
of the barbour and works at Nieuwediep, which might be considered as 
legitimately connected with the Helder canal, inasmuch as they were con- 
structed with a view of affording shelter to vessels of war and merchant- 
men navigating the North Sea. The banks or shoals situated at the mouth 
of the Marsdiep channel act in a peculiar manner; they narrow the en- 
trauce, resist the undue influx of the tides, tbus preventing injury to the 
coast of the Zuyderzee ; they oppose difficulties to the entrance of hostile 
fleets, ав the navigable channels run within range of the protecting forts ; 
and they assist in maintaining the velocity of the currents which keep the 
channels at their usual depth. On the coast of Holiand the ehb-tide con- 
tinues to pass off along the Noorder-gat a full hour and а half after the 
tide has commenced flowing up along the Schulpen- gat; this can only be 
accounted for by supposing that the tide runs up from the south-west, and 
enters the Schalpen-gat, whilst the ebb still continues, in consequence of 
the draft of the tide northward along the coast. The Schulpen-gat and 
Landsdiep may therefore be termed the flood-channels; whilst the Noor- 
der-gat may be considered the ebb-channel. Upon these spots, whose 
preservation was of such conseqnence to the country, the Dutch have la- 
vished their best care, and exercised their ingenuity. 

The shore-works consisted chiefly of groynes, composed of timber piles 
and fascines, with stone covering. The average length wss two hundred 
yards, with slopes of ahout one in eight or ten. In consequence of the 
report of the commission appointed in 1780, the engineers, Brannings and 
Goudrai, were instructed to proceed with the formation of a warping baak 
of fascines, 7360 feet long, with double planking guard to accumolate the 
sand, in order to fill up the interstices of the fascines, and thus preserve 
them from decay. A breakwater also, 1850 feet in length, 78 feet wide, 
at 3 feet below high water, with slopes of one to one. This was also 
formed of fascine beds, weighted with 2000 Ib. of stone, and 4000 Ib. of 
tiles upon every superficial urea of 144 square feet. The upper surface 
was covered with matting, and made convex, the centre being one foot and 
the sides three feet below the level of high water. Hurdling was then 
used, and the whole was covered with blocks of stone weighing from 
1500 Ib. to 1800 Ib. each. An additional length of 2080 feet was sabse- 
qoently built, the warping bank being completed, and by means of these 
works the ebb-stream was increased to such an extent as at once to deepen 
the channel eighteen inches, although the bed was of clay. In 1788, 
dredging was resorted to, and, with the action of the stream, a depth of 
nineteen feet was arrived at. The whole length of the pro harbour 
was then dredged to a depth of seventeen feet under bi water level. 
Another warping bank of 8675 feet іп length was then constructed, with 
numerous groynes to arrest the sand and preserve the coast. A quay · wall 
and jetty were then added; the piles composing the latter were covered 
with sheet lead between high water level and one foot below the ground, 
in order to preserve them from the ravages of the Teredo Navalis, which, 
however, it is the popular opinion, may be also prevented by driving the 
piles through fascines. A portion, sixty feet in length, of the breakwater 
was torn away by a storm: this slip was filled up with large stones, but 
they were ineffectual, and fascines were ultimately had recourse to for re- 
pairing the breach. The depth of the channel was thus increased to nearly 
thirty-five feet, so that frigates could pass with safety. Іп 1269, one hun- 
dred and fifty-one vessels were lying there at anchor, fourteen of which 
жеге men-of-war, and four were East Indiamen. The basin is 1293 feet 
long, and 646 feet wide, with large storehouses, dock buildings, fortificae 
tions, &c., of the most solid description, and thoroughly complete for а 
naval arsenal. The details of every part of the works were given. А 
special vote of thanks was passed to Mr. Jackson for the paper. 

Remarks.—Ao interesting discussion ensued, in which the highest com- 
pliments were paid to the author for the paper he had presented, and the 
manner in which it was illustrated. A description was given of Dym- 
church wall which defeads Romney Marsh, an extent of 24,000 acres, and 
also of several other sea-defences at the mouth of the Thames, and else- 
where, in which fascines were extensively used. The Nene embankments 
were also described. Specimens were shown of the Arundo Arenerea, a 
coarse grass, whose roots extend sometimes to a length of upwards of 
thirty feet, and which is emiocotly useful in securing the sand of the coast 
from being blown or washed away. 

Among several cases of the failure of protecting-walls, one was particu- 
larly described of a nearly vertical sea-wall, whose foundations were sank 
down full five feet below the shingle of the coast: the wall was built with 
great care, and with first-rate materials—it was, however, exposed to the 
action of a heavy sea іп North Wales. During a severe storm, the waves 
were thrown up io a mass fall forty feet above the wali, aud falling from 
that height with the force due to such a distance and mass, very speedily 
destroyed the whole wall. In quite as exposed a situation, a slope, whioh 
enabled the waves to expend their strength, and broke them up into foma, 
did not suffer at all. Numerous deductions were drawn from tbese and 
тасу other instances, all unfavourable to the theory of vertical sea-walls, 
which it has recently become fashionable to recommend as а theoretically 
even more correct form, in oppositiou to the well tried plan of eminent 
civil engineers, who bave almost universally adopted slopes for resisting 
the action of the sea. 
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March This evening the diseussica upon Mr. Jackson's paper was 
renewed, and was extended to such a length as to preclude the reading of 
any paper. 

The comperative advantages and disadvantages of vertical and sloping 
sea-walls were discussed, and instances were given of the effect of seas 
upon the former when walls of a certain better or curved face surmounted 
by an overhanging coping of such extent as to deflect the curling wave 
oatwards, and throw it beck upon itself rather than allow itto fall bodily 
inwards, as in the case of the Penmaenmawr wall mentioned at the last 
meeting. The manner іп which the waves were driven up loog slopes, 

ing force as they travelled along, was contrasted with this. On the 
other hand, the action of the various kiads of waves was shown upon sec- 
tions of the beach at Madras, where the surf was so notoriously bad, and 
where it appeared that by the clawing off of the waves the beach was 
washed away into natural steps, of a level and then a small slope of 45°. 
A breakwater had been formed off that beach by throwing in loose masses 
of rock forming their own slope; this, when carried up to within ten feet 
of the water-level, stood well. 

Io Koootka Sound the same effect of the drawback of the waves was 
noticed. Sections of the Mole of Venice were shown. That mole, which 
is nearly 16 miles iu extent, had a section of a sloped foreshore with a 
nearly vertical wall, then a slope at another angle, and above bigh-water 
mark apother nearly vertical wall. Wheu the seas rolled in upon the 
mole they partially curled over agaiust the first wall, and were projected 
with augmented force against the upper oue. The consequence was, that 
the mole was partially destroyed, and іп the repairs, which had beeu eze- 
cating for some time, it bad beeu reduced to one uniform sloped face, at an 
angie of about 15°. The destruction of the веңгіу vertical walls of Port- 
patrick was also noticed. Those walls, although constructed of the finest 

limestone, well dressed, dove tailed, and tied down vertically and 
horizontally by iron chain-bonds, were completely overthrown; and, until 
the thickness of the wali was increased to 80 feet of solid material, it 
could not be made to stand. The situation was extremely exposed, and 
the sea frequently sprung 50 feet above the top of the light-house, which 
was itself 60 feet above the level of high water of spring tides. The 
eanses of the peculiar action of the draw-back of the waves, as exempli- 
fied by the removed shingle from the beach when the wind was on shore, 
and its accumulation when the wiad blew off the shore, were also dis- 
cussed; and it appeared to be the received opiuion that, in these cases, 
the upper part of the waves being acted upon by the wind, a pecolar roll- 
ing motion in a counter direction was imparted to the lower wave, which 
acted upon the shingle in the manner alluded to. This action appeared, 
however, only to extend to a depth of about nine feet, which it seemed to 
de agreed was the ultimate depth of detrimental action of all waves. The 
forts of Boulogne were given as further examples of the reflection of waves 
from nearly vertical walls; but it was shown that the darting over of the 
wares there was caused by their falling within the re-entrant angles of the 
fortification. 

The effect of advanced groyues in protecting sea-walls was exemplified 
by the concrete walls at Brighton and Dover, which were extended merely 
for retaining walls; and such was the effect of the groynes, that since they 
had been put dows the shiogle had accumulated to such an extent that the 
sea did not approach injuriously to within 100 feet of the base. Our 
limits will not permit a greater detail of this interesting discussion, which 
will, however, appear entire in the proceediogs of the Institution. 


March 9.—The paper read was “ On the practical forms of engineering 
works exposed to the action of the waves / the sea, and on the advantages 
end disadrantages of certain forms of construction for breakwaters and sea 
wells.” By Мг, Jonn Scorr RUSSELL, 


Altbough agreeing as а general proposition, with the truth of the obser. 
vation, that it was impossible to lay down any опе uudeviating rule for а 
form of sea wall which should suit all cases,—the author had, from long 
aod careful experiment, and examination of various localities, endeavoured 
to classify certain forms of artificial constructions, and to adapt them to 
certain cases, having reference in each case to the action of the waves to 
which they were to be exposed. His fi st process was to examine the ac- 
tion and character of the several kinds of waves, deducing as a given 
axiom, that,—First, the common form of waves is cycloidal. Second, the 
motion of the waves ina disturbed state is circular, and in а vertical plane. 
Third, the water uear the top of a wave moves the same way as the wave 
itself. Fourth, the water іп the bollow between the waves is receding. 
Fifth, the power of a wave is exactly in proportion to the height of its crest 
above the bollow between the waves. Sixth, the greatest power a wave 
can exert is at the moment of the crest breaking over iuto the hollow. 
Seventh, waves in the British seas have rarely beeu seen of a greater 
beight than 27 feet above the hoilow , and 32 feet may be taken as their 

test unbroken height; those of the Atlantic being stated to range 
Reber. Eighth, waves have uever been веер of the fuil depth of the water 
forming them, hence it is deduced that the greatest force waves can be ex- 
posed to may be determined by the depth of the water they are placed іп. 
Ninth, there two or more classes of waves,—wind-waves, short, high, and 
sapertcial; and storm-waves, which аге long, low, and deep. Tenth, the 
depth of agitation caused by a wave is іп the ratio of its height and length 
conjoistly. Reasoning upon these data, the paper then proceeds to er- 
amine two classes of hydraulio works. First, those which are designed to 
act upon the waves; and, second, those whose structures are exposed to 
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the sea without any design of controlling it, but only to guide it ander 
particular circumstances. 

Of the first clase are sea piers, and other sea defences intended to 
restrain the action of the waves; for the forms of which a number of de- 
signs were given, ing between the fiat slope, with a foreshore, and the 
vertical wall. Of all these the preference was given to a wall having a 
concave ог cycloidal curved face, to carry the wave up without breaki: 
overbangiog coping curved on the underside to return the wave upon i 
and a recessed parapet on the outside to prevent the wave from being 
thrown inside. For breakwaters, whose object it was to resist the waves 
and produce still water within side, the best mode, under all circumstances 
of locality, variety of materials, and cost ap; to be the depositing of 
the large and small materials, and allowing them to find their natural alope 
under the action of the waves. 

Of the second class, are works designed to direct the scour at low water, 
but which are quite covered at high water; the foundations of lighthouses, 
&c.—the object being to oppose the least possible resistance to the waves, 
and to suffer the least from them. Groynes, embankments, and other 
works intended to be under high water, also coming under this class ; the 
best form is the perabola with the foot curved outwards on each side—the 
apex being raised or lowered, and the base proportioned to its application. 
This form being extended upward approximates to that of the Eddyetone, 
Bell-rock, and Skerry-vore lighthouses, which have withstood the action 
of heavy seas so successfully. 

The vertical wall was condemned for many satisfactory reasons ; the 
cost of workmanship, the expeusive character of the materiala, the liability 
to destruction, if a breach be made, and the unsatisfactory action in conse- 
quence of the waves making a clear breach over them in heavy weather. 

In the discussion that ensued, many interesting illustrations were given 
of the truth of these positions, derived from the works of Whitehaven, those 
on the South Devon Coast, and those at Hartlepool, in which latter case 
the strong red marl, dry punued, mingled with small stone, and faced with 
Pitching, had been satisfactorily employed at a very small cost for the con- 
struction of piers. 


March 16.—The paper read was 4 description of the method adopted 
in Preparing the Foundation, aud in Building the Bridge over the Polder- 
vaart, on the line of the Amsterdam and Rotterdam Railway.” By the 
Снвулмеа Conran, М. Inst. C.E., oompiled by Мг. С. Manay (secre- 
tary), from documents furnished by Mynnezr WeNcKEBACK. 


This bridge derived its importance from tio peculiarly treacherous na- 
ture of the ground upon which it was constructed, for, although iu Holland 
bad foundations are the rule rather than the exception, the difficulties were 
in this case so peculiarly great, as to demand particalar notice. The Pol- 
dervaart, is a canal encompassing and conveyiug away the waters from the 
Polders, or spots of drained land in the commune of Kethel, The railway, 
traversing it at a considerable angle, rendered a skew bridge, of three 
openings, necessary——the centre one 13 feet space for the navigation, and 
the two side arches 21 feet space each, for the drainage water. The pro- 
ceedings were commenced iu the usual manner, with the intention of bav- 
ing separate foundations for each pier; this was by shooting in large quan- 
tities of sand, (о form dams, within which, when pumped dry, the fonunda- 
tions would have been excavated. After a length of about 70 feet of sand, 
а dam 10 feet deep had been filled in, without exhibiting any signs of sink- 
ing; a heavy thunder-storm occurred, during which the whole mass of 
sand dam was suddenly engalphed to a depth of 29 feet; whilst there 
arose simultaneously, at a short distance down the canal, to above the 
water level, a mass of bog-earth, of an area of 4489 square feet—this mass 
increased at sabsequent periods of the proceedings to the area of 9628 
square feet. It was evident, that an extensive subterraneous shifting of 
the bog-earth had occurred, and there was reason to fear for the safety of 
the adjacent dykes and other works. Piling and fasciue works were tried 
without success—piles of 70 feet іп leugtb, when driven and tied together 
by waling pieces. awerved bodily from their position, and became useless ; 
fascines equally failed in producing stability. The engineer, therefore, de- 
termined, after directing the canal water into a side cut, to surround the 
site of the intended foundation with mounds of sand, allowing for their 
subsidence into the gulph below, and then squeezing up the bog-earth 
around and within the spot. This was at Jengih completed, and the foun- 
dation pit was enabled to be pumped dry. It then became necessary to 
remove all the bog-earth from within the space for the foundation, which 
was accomplished by digging out spaces of a yard square, and Gilling them 
іп with sand as they proceeded, until, by commencing at the exterior, and 
working inwards to the centre, all the bog-earth was removed, and a bed 
of sand had been furmed in its place. The piles for the ordinary founda- 
tion, used іп Holland, were then driven throngh the made ground, and the 
structure was completed with perfect success—the sand dams, and the 
masses of upraised bog earth outside, being subsequently dredged up in 
the ordinary manner, to restore the canal to its original bed. Іп this de- 
scription, the circumstance most deserving attention, appeared to be the 
sudden rising of the bog-earth during a thunder-storm. This is, however, 
of frequent occurrence in Holland; and it would appear as if the adhesion 
of the masses of bog-earth to the bottom was so slight, that the vibration 
communicated to the water by the thunder, sufficed to destroy the equili- 
brium, and the bog-turf, which, from its slight specific gravity, will float 
even when wet, instantly rose to the surface, When, therefore, as in this 
case, a heavy mass of sand was placed in the vicinity of such bog - earth, 
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we Bottom wes unable to resist the pressure, and the least vibration caused 
it to break through the crust, being engulphed amidst the lighter material, 
which it forced up in the direction of the least resistance. The paper 
treated at some length ов all the preeautions necessary in this and similar 
eensiructions ie Holland, where such bad foundations are ef very constant 
ессоттевсе. Іа the discussion which ensaed descriptions were given of 
the simpler metheds employed in similar situations ia England, where 
bridges of greater weight and space were constructed upon foundations of 
nearly as treecberoes natures—for instance, on one of the branches ef the 
Могѓаік Railway, fer а bridge of which the swinging portion weighed 100 
tons, a series of 16 piles, driven 50 feat doop iato the silt in 13 feet water, 
supported а east-ivon kirb, upon which а cast-iron close-joisted cylinder 
was lowered and sesured—withia this, ihe centre foundation wae built 
and had stood perfectly. Other instances of raft, or fleating foundations, 
common in Lincolnshire, were adduced, showing the simple means by 
whieh anoh local difSeulties were overcome ia England, 


NOTES ON FOREIGN WORKS. 


The Russian Pompeii.— The emperor of Reasia has ordered thet the 
efassioas, which have been made for several years past, near the tawn of 
4 im, in the county of Zarataw, should be continuad, on a large scale. 
This town had been the capital of Tartar Chans of the golden tribe, duriog 
their 900 years domination ір Russia. Some ruins of hauses hava been 
already 5 which divers atensils and 4000 Tartar coins have 
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Great Adern, of the Banks of the Rhine. Several of the old castles, 
casting their abadows on the waters of the Rhine, are about ta be recon- 
structed, whieh will spread an ubcommon lustre over these fertile and 
beautiful lands, Thus, Prince Frederick of the Netherlands has раг. 
chased Castle Fürstenberg, between Niederheimbach and Baberach, and 
will have it completely restored, The castle in its present state dates from 
the eleventh century, but a Roman poet-tower previously existed on this 
far-sighted elevation. Prince Albrecht, of Prussia, has parchased Castle 
Sobdaberg, sear Oberwesel; and the Prince of Prussia, Rheinfels, near 
St. Goar; all ef whieh are to be rebuilt in an antique aed most splendid 
atyle, [We wish something similar were done with some of oar English 
and Scoteh casties.] 


Moving mountain in Іміу.--Етот (һе embouchure of Ње Trosto up te 
Forno (near Grottamare), extends a range of bills, of tertiary formation, 
wp to the shores of the Adriatic, and is mostly covered by olive and orange 
groves. Some time ago, one of these hilis moved to the extent of 125 
paces, and passed iato the sea to the extent of 35 paces, There were во 
ether phesomena observable, save the uprooting ef some trees; but а 
clayey substance flowed from the banks of the sea, and even, at times, 
from the crevices of the soil; and it appeared that an inward upbeaving 
foree, asting traasvesely upward, had caosed this phenomenon, Count 
Nerroni, who observed it most accurately, thinks that it has been caused, 
like the earthalipe on the Rhine, by some more or less distant earthquake. 


Cutting of the Isthmus of Fuez.—As Austria is determined on the pro- 
secation of the Trieste overland route, the above project has been added 
ав ап accessory stimulus. Austrian engineers have visited the locality 
and reported thereon. The сапа! ls to be navigable for ihree- masters. 
150,000 francs have been already subscribed for the stuly and survey 
thereof, and English and French engineers consulted. No shares to be 
made accessible to the gambling of stock jobbers. 


Reorganisation of the Sculpture Galleries of the Lanrre.— The King of 
the French bas ordered that the late demise of Messra. Clarac and Dubois 
should be made instrumental in re-organising the direction of the above 
Galleries. The callection is to be divided into the departments of classic 
and orieolal antiques, for each of which a separate director has heen a 
pointed ;—for the former, Count Laborde, the well-known traveller in 
Arabia; and M. Longperrier, hitherto of the Royal Library, for the de- 
partment of orieutal antiquities. This new sweep bids fair for further im- 
provement, acd it is to be hoped that those treasures, hitherto stared іп the 
vaults aad cellara of the Louvre, like the great Egyptian antiquities, the 
Magnesian marbles, &., will once more see Ше light, 


Reach of the Human Voice.—On account of the speeches of Xerxes, 
and others, addressed to whole armies, the question has been mooted of 
jate, amongst aatiquarians, how far the human voice cam reach, It has 
been pretty correctly asceriaiued, that a maa may make himself heard by 
90,000 persone—a тегу tidy number, ia many respects. And thus, taking 
inte consideration the enclusure of walls, the acoustio construction of 
domes, vaults, &c.—8t. Panl's, and even St. Peter's, might be filled out by 
a buman voice—of course, a strang one, іп every respect. 


St. Petersburg . —March.— Since Peter the Great’s time, the character 
of everything structural or material the Russian Government has attempted 
bas been one of greatness and splendour. Thus, the huge St. Peters- 
burgh and Moscow raiiway will be open for traffic in about 18 months; 
and at the great festivai which the city of Moscow із about to celebrate 
ің September next—viz., the seventh centenary of its foundation,—parts of 
the line will be available to the public.—Amongst the huge buildiegs, 
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public and private, lately erected at St. Petersburgh, we may mention the 
pew addition to the palace of the general staff (horse guards), а structure 
of gigantic proportions ;—the palace for the officers of the ministers of 
justice and the Imperial domains — the complets rebuilding of the marble 
palace, and the Eremitage adjoining the Imperial winter palace.” The 
вет Stone Neva bridge is nearly ready ;—and to conclude, the gigantic 
church of St. Isaac (entirely of granite) ia now being internally adorned, 
in а spleadid style, which will employ the artists of St, Petersburgh of 
every kind for a considerable time. 

Cologne Cathedrel.—The latest accounts atata that this structure has 
risen nobly during the last year. Both the north aad south porch have 
considerably advanced; the nave begins (о be cevered with gallerics,—asd 
the works of the stonemasons are praised as some of Ње richest and finest 
imagicable. The number of workmen empleyed is 500. Тһе restoration 
of this national building bas excited so mach istersst, that an especial 
joernal—the Dombiatt (the cathedral gazette)—~is discussing its progress. 
In this we find several strictures on seme late proceedings of tha солып» 
tee, which we shall mention, for the sake of provieg the correctness of 
the old: „ Шесів peccatur іп muris.” The Demklalt says that 16,000 
dollars are to be diverted from more legitimete purposes for paving the 
Cathedral evea aow,-~akthough, surely, this will be injured by the pro- 
grees of the works, &. Above 90,000 dollars are to be employed for 
roofiag the whole extent of the Cathedral ia а temporary manner. This, 
certainly, is а large sum for the prurient desire of seeing at once the whole 
expanse of this ustoanding building. The painting and gilding of the 
choir also (the space where divine worsbip is bitberto performed), із ob- 
jected to. 

At a Meeting of the Archaolegists of the Grand Duchy of Baden, ав 
interesting essay was read by М. Zell, ministerial cousoillor, on two 
man inscriptions lately found. The first was a fragment of the inscription 
over the publio guiid-house of the trade of camenters (lignerii) in the 
Romaa colony, which existed under Caracalla, 1700 years age, 


© Speak then of the dwellings of British Kings! 


NOTES OF THE MONTH. 


French Institution of Civil Engineers.-We are happy to hear that a 
similar institution to the London Institution of Civil Engineers із about to 
be formed in Paris, under the aus pices of the French Government. М. 
Dumon, Misister of Public Werks, bas devoted his attention to its forma- 
tion. We most heartily wish it success. 

Shakespeare Cliff.--A large slip of this interesting loeatity took place on 
Monday, March I, when а surface of chalk 254 feet in height, and 353 feet 
in length (about 48,000 tons), was precipitated to the bottom. Another 
fall of about 10,000 cubic feet have since occarred. 

St. Peter's, at Ram. The two statues of medisaval design, meant for 
Peter aud Paul, standing on each side of the ascending мера before the 
portico, but which are two blocks of shapelesa travertine, are to be removed. 
They wight have harmonieed with the Byzantine taste of the old basilica 
to which they belonged, but were a palpable eyesore in juxtaposition with 
the sculpture prevalent throughout the works of Leo X. and his successors. 
Their limbs are stiff, their attitude awkward and сіпшау, their antiq 
undeniahly venerable. Like many other of our time-honoured respecta! 
lities, they have received notice to quit, aud will be immediately replaced 
by two marble statues of somewhat different taste, from the chisels of 
Fabris and Tadolini, the one director of the Belle Arti, the other a scholar 
of Canova, These modern productions аге ор а colossal scale; each figure 
is nearly twenty feet in vertical height, though a single block from Carrara. 
Each cost 12,000 dollars, and both are now ready to be transported from 
Ше worksbop. 

New Oxford 854гесі.--Ву order of the Commissioners of Metropolitan 
Improvements, the thoroughfare from the east end of Oxford-street and 
Tottenham-court-road into Holborn has been thrown open to the pablic. 
The huildings, with some few exceptions, are completed, and maoy of them 
opened for business. The roadway із macadamised, and about 70 feet 
in width, with a foot pavement on each side 12 feet іш breadth. 

Elphinstone Collage, India. Mr. Orlebar, professar of astronomy, and 
Mr. Pole, prufessor of engineering, have both reaigoed. Indisposition is, 
in each case, is assigned as the reason of retirement. The charge of the 
Observatory has devalved on the draftaman of the Indian navy, 

Rise in the Soil of rt. During the course of the cadastral operations 
lately ordered by Mebemet Ali, it was shown that the soil af Egypt із rising 
each year very perceptibly, in consequence af the contiaued deposit left by 
the Nile. This elevation is calculated at 30 feet during the lest coatary fer 
provinces adjoining the river. 


1867.3 


Lord Dundsusid’e War F- e understand, says the Hampekire Tele- 
pph mat the secret official trial to ascertain the effect of a continuous 
ion of intense gas іп projecting shells or shot from a tube, resulted, 
werage, in throwing tweaty-Gve six-pounder shot to the distance of 

2,000 ушіз. From this data, it is clear that balls of greater diameter 
would far exceed the range of common artillery. Another important ad» 
vantage is sid to accree—namely, that the continuous rush during their 
emission would prove much less injurious to vessels projecting such missiles 
than the shock or recoil of single discharges. We learn that Lord Dun- 
donald's ingredients рсобоое an elastic emission, like that which would be 
evolved by kindling the end of а hawser or eable formed of bard twisted 
FNr. 


Some remarks on the Air and Water of Towns, by Dr. R. A. Smith, read 
at the Chemical 


+ Rain · water, collected 
in cisterns, was first examined ; and on heating tbe solid matter obtained 
by evaporation, it burnt, giving the odour of fat, and a strong smell of ni- 
tragenised orgasio matter. Rain collected ір a clean porcelain dish, and 
treated in the same way, gave iodications of a similar kiad, but in a smaller 
degree. The moisture condensed (гош the breath contained organic matter 
із large quantities; aud when collected from the windows of crowded 
rooms, it smelt strougly of heman sweat during the evaporation; and 
when che solid residue was heated, it gave the odour of burning flesh. 
Water from a great number of welis situated in Manchester was sub- 
mitted to examivation, and in all similar results were obtained. Dr. Smith 
finds also that the water of rivers and canals becomes contaminated іп this 
way as soon as it washes а towa. The proportion ef nitrates is also in 


greo. 


THE GREAT BRITAIN STEAM-8SH1P. 
reports were read at a meeting of proprietors of the Great Britain, held 


“18, Duke-street, Westminster, Feb. 27, 1847. 
 Geutemen,—I beg to inclose Captain Claxton’s account of the proceedings at Dun- 
, during the that he has been ей in forming the breakwater or ре 
manner recommended by me. Notwithstanding the great difi- 
contend with from almost incessant bad weather, with the wind 
nearly the whole of the month of January, and consequently pre- 
the tides from ebbing sufficiently out to allow of the work being preperly proceed. 
кеде the occurrence of more than one storm at the mest critical 
as I fully relied upon his doing, succeeded in so far 
by тина t зере which, 


tolerable cortaloty upea рсеметіпр ber without further Injury un the finer, or at 
successfully pisted, be has been compelled materially the mode of 

© som; to y the mode 
proceeding Arat hid down; he has, in fact, been obliged to adap? his plans to bis means 
and almost from day to dar to devise modes of proceeding with only the ex- 
. Numerous unforeseen difficulties have occurred, 
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of the бау to him 
which he me daily informed; and simple as my plan might have appeared to 
hers h regaired mach p contrivance, кал anweatying paki pire to Carry osit, and 
ta as it relied eonfidentiy en success 


sain Olaxton undertook the work, 1 ierant has 175 a 
му expectations. itis now necessary te turn cer attention to mode of removing 
np. I hope in abeat a fortnight from the present time tu be able to give pa some 
opinion upon this point, but it is ene umiring much consideration, and until I hed the 

0 with оа the subject, and also had before me 
data h he bas collected, it was useless to attempt it. 
“Таш, gentlemen, your obedient servant, 

. K. BRUNEL” 


Great Britain, 20th February, 1847. 

In the wind yesterday, and the appearance to-day of more 
feel that I may with some comfort meet your wishes, by 
quitting this in a day or two, for a consaitetion. I can vesture upon this step with some 
coatdence now, ta eunseqeence of the very satisfactory result of tLe late heavy gales and 

Epos the breakwater, after ite compietion on the 7th instant. I will гю 
meet your wishes, and embody, ве concisely аз I сап, the subetance of my various com- 
munications ja опе of 2 — since тау arrival on the 22nd December, 
DAT had the 


те 
had driven the whole body some feet forward. Оп the 6tb, still Buding it moving, I 
communicated with you respecting spars, and gave orders for preparing holding-down 
tackles, and such spars as belonged to the abip, over forty feet іп length, to be got ready. 
On the 7th, It being still impossible to go on the work for any profitable purpose, the 
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through е strong gule whieh Бет that might, 
15th—when the tide having receded sufficiently, we laid abovt 
and git a few more apara Ia piace. On the 16th found the lot secured 
four tous of iron chains, and о! er hings, 
turned right over, learing all the weights ina 
oft were col- 


he rollers— th 
dition to the other 


ak 
е 
ғ 


у 
te 


had been made to dared 55 
n uarry and cart, we not put a large nå what we 
rook, cach Lime ai least three бебі 4142 occurred fonr diferent 


other with chains. On the 20th we bad a иде, many fagots were laid, and 
Ме? were lashed laterally to the uprights, and six more beech trees were о . 
Elst, tides hap in the dark, and the weather being extremely severe, noth 


the water became 


зо uncertain as to when we should be able to get on with the fagots. On the the 

whole of the fagota ordered, 4,600 bundles, were in place. 

1 2 — 727ͤĩ—V'(d Som Шотана whisk lane Gan 
. евіу uj south, w. 

midnight, High water на 44 after 


at 10 алр., as was to be 
about 100 b ез of the 


d ont, and got 
the purpose—preparatory to the trials which may be looked for before the March equi- 
neee eball bave aad, judging dy those it hus already withstood, there ean 
5 even longer duration and of а. 
still mere violent character, if it should de the ship’s fate to experience snoch while in her 


present поһарру position, 

“t Your whole would һауе been easily carried out If the weather between the 28th 
of Jani and Isch of Feb: „could have been substituted for that of a whole month 
абет the Soth December; 10,000 bundies of fagots might have been secured accerding to 
your plan, with much greater ease than we were enabled to build and secure 500 bundles 
anier the completion of the foundation, on January 7, which itself contained about 1,200 
buodles, and which kept so well together, that no one felt a doubt as to the effect of the 
remainder, if the tides and the weather bad permitted us to go on. It was extremely for. 
tunate thet you approved so early ln January of қырап of using to assist ln 
Ing the fagotsin place, ав it was not until the 28th of that month that we fairly ы 
work upon thet portion which may be said to be about а yard above the fo % 
which really containa the great mass—about 8,000 bundies; and аз we were by succes 
encouraged to eatend the system of at a time a fagot could not be аланы 
not only вате time and money, but form an outer protection, which was of utmost 
service , and before the ta were high up. The sea now Gret strikes toronga 
this barrier of beech trees and la poles, the former, in some places, three dee 
entire number 70 with the ship’s spars, the whole fized in the foundation of fagots, - 
ed together at the heel, and hove tight down from their heads with tackies—about 150 
spars are lashed laterally and diagonally outside of these from the tand to the ship’s gun- 
wale—the with the exception of the foundation, аге all bulit within these, шу 
against the sbhip’s side, filling the hollow of the port quarter, and аз Ше ves is 
with whatever vielence, through the openings of this net-work of spare, Wied commences 
at the starboard quarter and extends to abreast of the mainmast on the pert, or exposrd 
aide, it is received dy the mass of fagots, and not only іа 1м whole force lest as it were, 
but, although the spray is thrown up to the height of the funnel over the aftermast, there 
1s no abosk whatever to the ship. 

“ Yours truly, 


“с. CLAXTON,” 


MISCELLANEA. 


Bridge, Lambeth.—Sir Samuel Brown, the constructor of 
Hammersmith Bridge, Brighton Pier, &c., has offered at his own expense to construct 
and maintain а suspension bridge actoss the Thames from Westminster to Lambeth, if 
he can obtain the authority of Parliament and permission to establish atoll. An inquiry 
iato the merita of the proposal has been irtrusted to Captain Vetch, ef the n . 
who has entered the in n, with the assistance of Captain Washington, ene 
of the Tidal Harbour Commissioners. Тһе estimated cost, including structure, ap- 
proaches, and the purchese of property, is 90,000/.; but this estimate has been made on 
granite—aod the material із now intended to be еңһег fron or stone. The width of 
water at bigh tide where the bridge is intended to be built le 658 feet—at low water, 828. 
It іа intended to have two piers, each of which wiil intercept 4b feet of water. The етес- 
won of the bridge to be flniahed in two years from lu commencement. 

Jets of Water.—Some experiments were lately made at Liverpool by 
the Harrington Waterworks Company, In presence of the Government Commissioners of 
Inquiry relative to the supply of water to the town, aad is thus described by the Li 
Mall’ :—“ Short lengths of Бове, with pipes of 7-tihs of an inch in the козі, were a 
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tached to a und- pipe from the main; and from опе up to four of these branches were 
played for upwards of an hour,—the addition of one, two, or three, to the first appearing 
to make little or no difference in the respective power of апу of them. The quantity of 
water which they projected was very great and continueus. It completely lashed the east 
end of the church, and not only went clear over the blockings above the cornice, and on 
to the roof in heavy volume, but at times ascended to the top of the flag-staff, a height, 
we should think, little, Ii at all, short of 90 feet. The plan, which combines hydraulic 
pressure with engine power, is decidedly much more effective than hand-worked engines 1 
and, if adopted, will afford great and rapid protection to property in cases of flre—an 
that, too, with a large saving of expense,” 


Woolwich, March 10.—Sixteen 24-pounder gun carriages, with traversing 
platforms and equipments complete, have been shipped from the Royal Arsenal on board 
oue of the Ordnance sloops for Pembroke, to be erected on the batteries for the defence 
ofthat seaport. Captain Turner’s company of Royal Artillery, 6th battalion, will leave 
Woolwich next week for the same place, to take charge of the guns, and to mount them 
for use. In futurs, a company will be regularly maintained at Pembroke, во as to place 
the batteries in a state of complete defence. 


The New Military Prison, erecting in the Royal Artillery Barracks, 
near the Riding School, is nearly completed; the main body of the building has been 
covered іп. The prison, however, will not be appropriated for the reception of prisoners 
till about May next, as time must be allowed for seasoning the cells. In consequence 
of the great demand for labour to complete the coast defences, 110 guoners were entered 
lately іп the Royal Arsenal as labourers. 


The Coast Defences.— Northern District.—The following is the return of 
the number òf guns mounted on the northern coast of England, from Hull to che coast 
of Scotland, excluding the guns ordered for the defence of the Humber. Hull citadel, 
seven 18.pounder guns on common carriages.—Tynemouth Castle and Clifford's Fort, five 
12-pounder guns, and віх 9-роипдег guns on common carriages, and one 8-Inch mortar, 
total 12 guns.—Perch Rock Battery, sixteen 32. pounder guns on traversing platforms, 
and two 18. pounder guns оп common carriages; total 18 guns.— Scarborough Castle, six 
18-pounder guns, and four 12-pounder carronades, on common carriages; total 10 guns. 
—Carilsle Castle, two 6-pounder guns, and оре I:. pounder carronade on common car- 
rlages; total 3. Grand total for the district, 50 guns, 


Lowestoft Harbour and Railway.—The timber works of the north pier, 
1,300 feet in length, with the pier head, are completed, and the south pier, 1,250 feet 
‘long, is progressing rapidly. By the end of June, the barbour, it is confidently expected, 
will be availeble for shipsto take refuge in drawing 15 feet water at ап average tide. 
The work commenced last May, and there 16 now 2,600 feet of pier-work finisbed. The 
rallway works are nearly completed, and the line will be open for goods trafic on the Ist 
instant. In the harbour there is upwards of 21 feet average depth of water at the lowest 
period of the tide, a depth which extends 100 yards within the entrance. 


LIST ОҒ NEW PATENTS. 
GRANTED IN ENGLAND FROM FEBRUARY 20, TO MARCH 25, 1847. 
Six Months allowed for Enrolment, unless otherwise expressed. 


Joseph Clinton Robertson, of Fleet-street, in the City of London, civil engineer, for 
certain Improvements in distillation and brewing, and certain applications of the mate- 
rials used in, or suitable therefore, to other manufacturing purposes.” (A communica- 
tion.)—Sealed February 20, 

Edward Brown, of Adam's Court, іп the City of London, gentleman, for “ certain car- 
bonic compounds, formed of earth, vegetable, animal, and mineral rubbish, fecal sub- 
stances, the waste of manufactories, and certain acids and alkalies, which compounds are 
applicable as manures.” February 20. 

Wiliam Pidding, of Bernard-street, in the county of Middlesex, gentleman, for “ап 
Improved process, or improved processes, for preparing certuin vegetable extracts, and 
Also for preserving the aroma of certain vegetable substances from the atmosphete.“ 
February 24. 

Charles Heard Wild, of Mortimer-street, Cavendish-square, civil engineer, for “ Im 
provements in constructing parts of railways.'’—February 24. 

Charles Fox, of London Works, Birmingham, for a method or methods of welding, 


or uniting pieces of metal together, and of pressing or forming pieces of metal into forms 
or shapes.“ — February 24. 


William Bayliss, of Bilston, іп the county of Stafford, chain-maker, for * machine 
for Gattening and turning iron links for flat wood slub chains.“ February 24. 

George Russell Dartnell, staff. surgeon of the first claas in her Majesty's army, now ata- 
tioned at Chatham, іп thz county of Kent, fur an Improved truss for inguinal hernia.” 
—February 24. Two months. 

Alpbonse lo Mire de Normandy, of Bethnal- п, Middlesex, analytical chemist, for 
“Improvements іп the manutacture of zinc.” February 24. 

Frederick Walton, of Wolverhampton, japanner, and tin-plate worker, for “an Im- 
proved mode of coating or covering, or of coat: ng. covering, and ornamenting the surfaces 
of articles which are, or may be, made of wrought iron, or of other mets! or metals, which 
improved mode may be used in substitution of japanning, tinning, or other modes now in 
use of coating, covering, ог ої coating, covering, and ornamenung such articles.”— 
February 24. 

Juan Nepomuceno Adorno, of Mexico, in tbe Republic of Mexico, gentleman, for Im- 
provements in manufacturing cigare and other similar articles.“ February 24, 

John Lowe, of Manchester, engineer, and James Simpson, of tbe same place, jotrer, for 
“ certain Improvements applicable to carriages to be used upon rallways, part of which 
improvements may also be used upon other roads.“ February 24. 

William Todd, of Holcombe Brook, near Bury, іп the county of Lancaster, for * certain 
Improvements in the method of sizing and dressing yarna, and іп the machinery or appa- 
ratos for performing the same.” February 24 


Frederick Ransome, of Ipswich, engineer, for “Improvements in working coke and 
other kilns, or ovens.” - Febluary 24. e қ p 8 


Robert Snowden, of No. 7, Ску Road, Middlesex, tea-dealer, for “ Improvements іп 
treating or dressing coffee, to render it more wholesome for use. February 25. 

‘William Eccles and Henry Brierly, of Walton le Dale, in the county of Lancaster, for 
“Improved machinery to be used іп spinning.“ March 2. 

John Wood, machine maker of Leeds, in the county of York, for ‘certain Improve- 
ments in machiuery for spinning fibrous substances.”—March 2. 


Andrew Crosse, of Broomfield, In the county of Somerset, for “ Improvements іп trest- 


Ing fermentable and other liquids, 80 as to ca impuride: matters to be extracted or 
precipitated."—-March2. е» ies carers 


2 Samuel Hunton Townsend Bishop, of Hackney-terrace, in the county of Middlesex, for 
Improvements in the construction of the upper part of chimneys,”—March 2. 
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James Napier, operative chemist, of Shacklewell Lane, Middlesex, for Improvements 
in amelting Upper and other ures.” — March 2. 

Charles Stewart Duncan, gentleman, of Lombard-street, for Improvements in certain 
vebicles."—March 3. ) , 

George Tossick, engine-bullder, Thomas Hackworth, engine-builder, and Thomas 
Eliott, superintendent of locomotives, all of Stockton-on-Tees, for “certain Improve- 
ments in locomotive and other бойега.””--Магс 3. 

. Richard Roberts, engineer, of Manchester, for ” Improvements in machinery for panch. 
Ing and for perforating metals.”— March 5. 

Richard Roberts, engineer, of Manchester, for“ Improvements in machinery to рег. 
form the processes called beeshing, mangling, and the Iixe. March 5. 
` Amedée Francois Rémond, of Great Charies-street, Birmingham, for certain Improve. 
ments іп steam engines.”—March 9. 


Машат арттар engineer, of Liverpool, for “ certain Improvements іп steam engines.” 
— Mare! А 


James Stevens, engineer, of Darlington Works, Southwark-bridge-road, for certain 
“ Improvements in apparatus for conveying signals or commutications between distant 
places, parts of which are also applicable to lamps and burners.”—March 10. 


Kasimir Vogel, manufacturer, of Saint Paul's Church Yard, London, for * a new ma- 
on of weavers’ harness, and for machinery for the production of the same.”— 
arch 10, 


John Isaac Hawkins, civil engineer, of Liverpool-street, Klogs’.croas, for “ certain Im- 
provements in holding together or filing letters, music sheets, newspapers, and otber do. 
cuments.”—March 1 б 

Edward Johnson Coale Atterbury, merchant, of Leeds, in the county of York, fer “ cer. 
tain Improvements іп gearing machinery.” (A communication.)—March 10. 

James Murdock, of Staple Inn, Middlesex, for “ ап Improved mode of and 
employing certain colours and materials for palnting.”” (А communicatio: arch 10. 

Louis Nicolas de Meckenbelm, machinist, of Birmingham, for a “сегішіп Improvement 
or certain improvementa in machines to be used in the manufacture of „ acrew- 
bianks, rivets, bolts, and pins.“ — March 10. 

William Newton, civil engineer, of Chancery Lane, Middlesex, for “ certaln Improve · 
menta іп engines to be worked by e vapour or steam, either separately or in combina- 
tlon.” (А communication).—March 10. 

Henry Fletcher, manufacturer, of Over Darwen, in the county of Lancaster, for Im- 
provements in apparatus for ascertaining the distance which locomotive engines and car- 
парез have travelled upon ratlways.”—Aarch 10. 

Thomas Waterhouse, of Edgely, in the borough of Stockport, In the county of Chester, 
for “ certain mechanical Improvements applicable to railway engines and tenders, and to 
railway carriages of various kinds.“ M 10; two months. 

Sampson Lloyd, engineer, Old Park Iron Works, Wednesbury, in the county of Staf- 
ford, or Improvements іп the manufacture of tyres or hoops, or wheels or other arti- 
eles to be made of iron or steel. March 15, 

Charles Fox, engineer, of Trafalgar Square, Westminster, for Improvements in the 
construction of presses.”—March 15. 

Jean Joseph Hazard Petit, chemist, of King’s Road, Chelsea, for “ Improvements іп 
the manufacture of olis, and in apparatus for disinfecting and purifylng olis, and other 
inflammable өг spiritous matters, and improvementa in lamps and gas burners,” —March 

Joseph Henry Tuck, gentleman, of Paris, in the kingdom of France, for “ Improve- 
ments in apparatus for ventilating buildings, carriages, chimneys, and other places where 
a change of air is required.”—-March 16. 

William Newton, civil engineer, of Chancery-lane, for “Improvements іп engines to 
be worked by gas, vapour, or steam, either separately or in combination.” (А commmuat- 
cation.) —March 16. 

Charles Tennant Dunlop, manufacturer, of Glasgow, for “ Improvements in the mann · 
facture of alkali and chlor), and ln the application of tbe products resulting therefrom.” — 
March 16. 

Robert Scotthorn, engineer, of Somer’s Town, in the county of Middlesex, fer Im- 
provements in engives, for obtaining and applying motive power.””— March 16. 

James Wilis Wayte, of Leeds, in the county of York, printer, for “certain Improve- 
ments in self-feeding furneces, adapted both for land and marine p , for the better 
prevention of smoke arising from fires used in such furnaces.”—March 18, 

Peter Britus Coxon, of Lenton, Nottingham, machinist, for “А new method of em- 
bossing, raising, aud forming ornamental figures and designs on certain intertwined tez- 
tile fabrics.”—March 19. 

John Leslie, of Conduit-street, Hanover-square, one of the tailors to her Majesty's 
household, for Improvements іп the combustion of gas for the purposes of light.”— 
March 22. 

Charles Fox, of Trafalgar-square, Charing- crosa, engineer, for “ Improvements іп the 
permanent way of railways, and in carriages to be employed on railways.” (А commani- 
entlon.)— March 23. 

Henry Kempton, of South - street, Pentonville, Middlesex, gentleman, for“ Improve- 
ments іп copying presses.— March 23. 

Henry Smith, of the firm of H. Smith and Co., of Stamford, cultural implespest 
makers, for ‘certain Improvements in machinery for cutting and separating vegetabis 
substances; also improvements іп the construction of machines for dibbling, and sowing 
seed, aud distributing vegetsble substances and manure over land, part of which Im- 
provements is applicable to wheel carriages in general.“ — March 23. 

William Bullock Tibbits, of Braunston, Southampton, gentleman, for certain Im. 
provements іп obtaining and applying motive power. — March 23. 

Henry Heycock, of Manchester, merchant, for “ certain Improvements іп rotary en- 
gines to be worked by steam, or other pozer, which said improvements are зво appiica- 
dle to raising or forcing fuids.”’—Alarch 23. 

Morris Lyons, of Birmingham, chemist, and Wiiliam Millward, of the same place, sliver 
operator, for " certain Improved alloys of metals, and improvements in the deposition of 
metals.“ — March 28. 

George Fergusson Wilson, of Belmont, Vauxhall, Surrey, gentleman, for Improve- 
ments in the production of light, and In the manufacture or preparation of materials ap- 
plicable (һегею.”--Магеһ 23. 

Henry Hatcher, of the Strand, civil engineer, for ““ Improvements in electric telegraphs, 
and in apparatus connected therewith, and also іп electric clocks and time-keepers.”— 
March 23. 

Francois Stanilas Meldon de Sussex, of Millwall, Middlesex, manufacteriag chemist, 
for Improvements in smeiting copper and other ores.” —March 23. 

William Bruce, of 4, Essex-court, Temple, and of Filmstow, near Pembroke, barri ster- 
at- law, for “ Improvements іп constructing piers, breakwaters, and other ub ums 
works of stone.”— March 25. ' 
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ON THE MEASURES OF FORCE AND LAWS OF MOTION. 

На body be disturbed from a state of rest, or if the rate of a 
moving body be accelerated or retarded, the cause of the motion in 
the first lastance, and of the acceleration or retardation in the second 
instance, is called Force. When а material particle, acted on by only 
two forces in opposite directions, is kept at rest, the two forces are 
soid to be io equilibrium and statically equal. The material particle, 
last considered, is said to be kept at rest by the pressures of the two 
forces. The notion of pressure seems to arlse from the peculiar sen- 
sation experienced in the muscles of the human frame, when the 
limbs are supporting a heavy weight or thrusting against an opposed 
obstacle. 

By pressure, as manifested in the sense of touch, we are acquainted 
with the forms of all objects within our reach and grasp. If we had 
то other means of communicatiog with the outer world than by con- 
tact, our knowledge of it would be extremely limited; we could have 
оо conception of colour, and but very little of distance; the extent of 
a hundred miles would be as difficult to imagine as a million with the 
aid of vision. These deficiencies in the sense of touch are compen- 
sated by the sense of sight—that is, by the consciousness of the 
presence and relations in space to each other of external objects,—es 
evidenced by vibrations in ether, which are communicated through 
the optic nerve to the brain. Hearing ie excited by vibrations trans- 
mitted through the air or any other elastic matter, and which, ia many 
jostances, are so intense, as to be sensibly felt. Windows are fre- 
quently broken by the report of artillery,—and thunder, when close, 
sbakes the walls of the stoutest buildings. We observe, then, that 
all our experience of the phenomena of the universe is derived from 
force. 

Foree acquaints us with the existence of matter; ay, more, we 
wight,with perfect propriety, consider matter as composed of geo- 
metrical points, the loci of radiating forces. In by far the greater 
mmber, however, of investigations which require the aid of me- 
chanical science, it is sufficient to consider the properties of matter, 
without апу reference to its ultimate constitution. Thus, having 
previously by experiment determined how far elasticicity, rigidity, 
flexibility, &c., inſſuenoe the circumstances of statical or dynamical 
phenomena, we are enabled to solve problems involving these con- 
siderations, without any further enquiry into the nature of internal or 
molecular forces. 

Before, however, we can apply mathematical reasoning to deter- 
mioe or predict what happens when any number of forces act upon a 
body, it is necessary that some of the effects of force should be sus- 
ceptible of numerical comparison. In order to render our meaning 
dearer, let us, by way of analogy, consider the method usually adopted 
to measure heat. Heat is evidenced by many effects; among others, 
by the sensation of warmth,—by the impetus which it gives, when 
developed within certain limits, to the growth of plants,—and by its 
interference with the laws of chemlcal affinity. Yet none of these 
effects are anfficiently definite for the purposes of measurement. We 
cannot be certain that the same source of heat will always, under the 
same circumstances, excite the same sensations;—nay, we cannot be 
certain at any two times that the sensations of hot or cold we experi- 
ence are the same. Still less can we avail ourselves of the effects of 
‘heat on vegetable life. While, as to the changes occasioned by a 
high temperature in the chemical constitution of bodies, they are 
involved with so many accompanying phenomeua—eo complex and 
discontinuous—that they could scarcely be compelled to furnish а 
scale of measurement. 

There is another effect, however, of heat, which we have not yet 
noticed, and that is—its power of expanding the volume of bodies. 
This effect is rendered the more valuable by the fact, that whatever 

phenomena of beat are due, st any one time, to a particular tempera- 
lure—that is, to а particular amount of expansion of the iiquid of 
the thermometer—are likewise due to the same temperature at any 
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othertime. Here we have a class of effects which sre always the 
same for the same causes, and are susceptible of arithmetical com · 
parison—the two qualities necessary for а measure. Consequently, 
temperature is universally adopted as the measure of beat; and in 
thermoties, all the symbols and numerals have reference, not to beat, 
bot temperatare. 

To return now to the effects of ordinary forces: among these, 
weight—or the statical effect of the force of gravity —suggests itself 
as an appropriate measure, not only of the gravity of different bodies, 
but of the pressures occasioned by any kind of forces whatsoever. 
By comparing the weight of bodies with the force of a spring- 
balance, it is fouad that the weight of the same budy, at the same 
place on the earth’s surface, is always the same—and Independent of 
the position of the body in space. 

Again, if we take a prismatic body, homogeneous throaghout—say 
a cylinder of lead—and divide it into two equal parts, we shall find 
the weights of the two halves equal. Also, if we divide the cyllnder 
into any number of equakparts, we shall find the weights of ali these 
equal parts equal each to eacb, and the sums of their weights equal 
to Ше weight of the undivided cylinder. Let the weight of the 
oylinder be represented by the r т; then the weight of an nth 


part would be represented by е a and the weight of p (equal parts) by 


рн, but, as we һауе sliown the weight of a body is not altered by 


dividing it into partse—consequently, the weight of a portion of lead, 
of which the volume is equal to the volume of the p parts, would be 


represented by pe 1 and its volume would be £ xX volume of the un- 


divided cylinder. Hence we infer, that the weights of homogeneous 
snbstances vary as their volumes. If now we take the weight of a 
specified volame of a given homogeneous substance as the unit of 
measurement,—e force which would make equilibrium with a weight 
r times the specified weight is denoted by the number r: and all for- 
mule in statics concerning the relations of forces in equilibrio, repre- 
sent each force by the number of times the unit of force must be 
multiplied in order to make equilibrium with it. 

When we have to consider the motion of bodies, it is more conve- 
nient to employ another measure of force, the nature of which we 
now proceed to explain. We must first, however, define velocity. 
The velocity of а moving body, at any time ¢, is the space which the 
body would pass through in an unit of time, supposing the rate of 
the body nniform and the same as at (ће time 1. Аз for example,— 
if 1 foot be taken as the unit of space, and 1 second for the unit of 
time, a body moving uniformly at the rate of 3 feet а second is said 
to have a velocity expressed by the nnmber 3. 

Кот, it is found by experiment—First, “ that if a body be at rest, 
it will continue at rest until acted on by some force; and if it be iu 
motion, and acted on by no extraneous forces, it will continue in mo- 
tion with an uniform velocity, and in а straight line.“ Secondly, if 
when a body is in motion, it be acted upon by an invariable force, in 
the direction of its motion, the quantity by which the velocity of the 
body will be increased or diminished (according as the force is acce- 
lerating or retarding,) will always be the same іп the same time 3. and 
is quite independent of the initial velocity which the body possessed 
before it was subject to the influence of the force. 

This latter fact at onoe furnishes us with a convenient dynamical 
measure of force, known by the name of the measure of accelerating 
force. Professor Whewell well observes that the measure of the ac- 
oelerativity of force would be a much better term for it. This mea- 
sure of accelerating force, which, for the sake of brevity, is frequently 
simply designated “accelerating force,” is the velocity generated in 
a moving body, during an unit of time, by an invariable impressed 
foree. If the force тағу with Ше time, the measure adopted for апу 
time 1, ia the velocity which would be generated in an unit of time by 
the force if invariable, and the sam- as at the given time ¢: thus 


® The paragraph between laverted commas enunciates the frst law of motion. 
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gravity scoelerates the velocity of a body falling in vacuo by 92, feet 
a second; taking feet and seconds as units of space and time, the 
accelerating force of gravity is represented by 32}. 

Our next object must be to endeavour to discover some law cone 
necting the statical and dynamical measures of motion. We are con- 
scious, from every day experience, that the velocity we can communi- 
cate to a large and heavy obstacle by thrasting against it with all onr 
strength, is much less than the velocity we could communicate in the 
same time to a smaller and less ponderous obstacle. We know that 
the same pressure will not always communicate the same velocity to 
different bodies in the same time. Let us now define all bodies to 
have the same masses in which the same pressure would create the 
same velocities in the same time. This definition of the word mass 
will save; much unnecessary explanation in the following experi- 
ment. 

Suppose я equal balls made of the same material, quite smooth, 
and capable, by some mechanical contrivance, of being fastened to 
each other at pleasure, and thus forming фе or any number of solid 
bodies. 

Let n—1 of the balls be] fastened together and placed on a 
smooth horizontal table, let the remaining ball be tied to one end of a 
thin inextensible string, and the other end of the string attached to 


the я — 1 balls. If now thee single ball be allowed to hang down 
beyond the table and descend, dragging the other balls after it on the 
table, and the velocity at a time t from the commencement of the mo- 
tion be measured, and if the experiment be again tried with 2, 8, &c., 
balls hanging down, and п — 2, п — 3 balls, &c. on the table, the ve- 
locities at the end of the same time 1 will be found to be proportional 
to the numbers 1, 2, 3, &c.; but the pressures communicating motion 
were the weights of the one, two, three, equal balls, &o., and the mass 
moved is invariable—namely, the mass of all the balls; consequently, 
we learn that when the mass is constant, the velocity acquired at the 
end of any time is proportional to the pressure causing it—the pres- 
sure not varying with the time. Moreover, we infer that the velocity 
generated in а given time, and therefore in the unit of time, is propor- 
tional to the pressure when the mass is constant. 

Next suppose that the n balls are all united, and as one mass, com- 
pelled to move by the gravity of n, other equal balls; in this case, we 
shall find that the velocity generated іп an unit of time is the same, 
whatever be the value of n; consequently, when the velocity generated 
in an unit of time is constant, the pressure varies with the mass; and 
we have already shown that when the mass is constant the velocity 
generated in an unit of time varies as the pressure ;—therefore, when 
both the mass and velocity vary, the pressure varies as the product of 
the mass and velocity generated іп an unit of time. It is not neces- 
sary in these experiments that the balls should be made of the same 
materials, provided they be of such a magnitade that any one of them, 
when attached in succession to each of the rest by the inextensible 
string above alluded to, should generate in them all the same veloci- 
ties at the ваше time. Since the dynamical measure of the force of 
gravity is the same for all bodies, it foliows that the weight of bodies 
varies as their masses. It is sometimes assumed that the masses of 
bodies varies as their weights, which of course leads to the same ге- 
sults. 

If m denote the mass of a body, g the accelerating force of gravity, 
the unit of mass is so chosen that mg shall = т, where wis the 
weight of the body. The property of matter by which it apparently 
resists a force tending to move it, in proportion to its mass, has some- 
times been called the vis inertie,—an useless term, since it expresses 
nothing more than ls expressed by the word mass. If v be the velo- 
city generated іп а body in an unit of time, v is the measure of the 
accelerating force acting upon the body: m X vis called the measure 
of the moving force, or more frequently the moving force, where the 
word force is transferred from the cause to the measure of the effect. 

Consequently, when pressure, which does not vary with the time, 

acts directly on а body, the moving force is proportional to the pres- 
sure. In obtaining the above relation between the statical and dyna- 
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mieal measures of force, which is known by the name of the third law 
of motion, we assumed that the same pressure would generate the 
same velocity in any material system, provided its mase were con- 
stant, and its parts so connected that they must all have the same 
velocity. We assnmed, in faet, that the pressure of the balls 
produced the same velocity in the whole number of bulls as it would 
have done on a single ball of the same material and equal in bulk to 
all of them. 

This, perbaps, ought previously to have been demonstrated by exe 
periment ; although, in proving the third law of motion by means of 
Attwood’s machine, most writers take the same principle for grante 
ed—as we think, most unwarrantably. Newton stated the third law of 
motion thus—action and reaction are equal and opposite: on this 
Professor Whewell observes, “since, in virtue of the equality of the 
action and reaction bewteen two bodies, the momentum gained and 
lost are always equal, the momentum gained and lost are sometimes 
called action and reaction, and the third law of motion is then ex- 
pressed by saying that in the communication of motion reaction is 
equal and opposite to action.” 

By momentum is signified the product of mass by velocity. If те 
are to understand by action and reaction only the momentum lost by 
one body in transferring motion, and gained by the body to which 
motion is transferred, we do not think that there is any connection 
between the proposition of Newton and the third law of motion, as it 
is stated by modern philosophers. But in fact by the equality of a- 
tion and reaction, is meant that force, whether measured by the ргез- 
sure exerted or momentum lost іп the body communicating motion, is 
productive of momentum in the body to which tbe motion is come 
municated, equal to the momentum lost, and proportional to the pres- 
sure exerted. 

The principle of the equality of action and reaction is of the greatest 
importance: taking the statement in its most extended meaning, it 
enunciates not merely that in the communication of motion, the mo- 
mentum gained and lost are equal, but that the internal forces con- 
necting the different parts of a material system—provided the con- 
nection and relation of those parts continue the same—are likewise 
equal and opposite. We have now briefly described the various mea- 
sures of force and the first and third laws of motion; the second law 
of motion is generally given in the following words: when a force 
acts upon a body in motion, the change of motion in magnitude and 
direction is the same as if the force acted on the body at rest. As an 
example of this,—if а body in vacuo were projected horizontally, it 
would arrive at the surface of the earth in the same time as tho 
it had been simply allowed to fall from a state of rest. All the laws 
of motion are suggested by ordinary experiments; which indeed only 
prove them approximately, owing to the utter impossibility of excled- 
ing all forces but those the effects of which we are examining : never- 
theless, in proportion as we remove disturbing causes, so do we find 
the results of our inquiries tend to coincide with the limiting statement 
of these fundamental laws. A far wore accurate test, bowever, is fur- 
nished by astronomical observations:—the orbits of the heavenly bodies, 
calculated on the supposition of the truth of the laws of motion, are 
found to cuincide with their observed orbits so nearly, that any diffe- 
rence muy fairly be ascribed to errors of observation. 

The only planet that could not be made to keep to its tables, was 
Uranus; the differences of its observed and predicted places were 
always, however, extremely small yet, from such data as these, Mr. 
Adams, previously, in England, and afterwards М. Leverrier, in France, 
computed the orbit of the new planet, long before its existence was 
announced by the telescope of the observer. In conclusion, we beg to 
state that we have not endeavoured to give any new definitions, or to 
vary the statements and terms usually employed to express the rela- 
tions of force, motion, and matter; our aim has been to explain, to 
persons not accustomed to the terse style of mathematical works, the 
fundamental principles of mechanical science. 
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A NEW THEORY ОР THE EARTH, TRAT FULLY АС- 
COUNTS FOR MANY ASTRONOMICAL, GEOGRAPHICAL 
AND GEOLOGICAL PHENOMENA, HITHERTO UNAC- 
COUNTED FOR. 

Вт Оштев BYRNE. 
(Continued from page 101.) 


The following illustration will show, in а very simple manner, how 
different effects may appear to be produced by investigating causes 
separately, that act jointly. 


B 


Let a material point P, be acted upon by two uniform forces at the 
вате time, in the directions P A, P B, and let the lines P A, P B, re- 
present the magnitudes of these forces. It is well known, by what 
18 techuically called the parallelogram of forces, that it will not obey 
either of these forces, but the combined effect of both, and describe 
the diagonal РС. Now the point P, would arrive at C, in precisely 
the same time, if the causes of action be investigated separately, 
even if at every alternate instant the forces alternately act; yet the 
path described by P, would be very different from the true one, which 
the joint actions of the two forces cause it to describe. The zigzag 

Р, 1, 2, 3, &c., will be at best but an approximate to the true one 

С. This illustration of combined action, viewed jointly and sepa- 
rately, simple as it is, compared with the joint actlons of the sun, 
moon, and the other bodies in the solar system, on the excess before 
mentioned, shows how astronomers, by continually correcting a false 
hypothesis, have distorted the trae motion, which we shall continue 
to explain. In stating that the earth’s azis changes its position, we 
do not consider the mass moveable with it: no; the change of the 
axis, which is to be understood by what is termed its right motion, 

the position of the equator, and, therefore, the latitudes of 

all places. It may be necessary to remark here, that the right motion 
of the earth's axis is very slow; so much 80, that scarcely any percepti- 
ble difference in the latitudes can be observed іп 100 years,—chiefly 
on account of this motion not being recognised іп a proper manner, 
which has tended to baffle the theory of corrections, now so dissatis- 
factory. For the рирою of exemplification, we shall show how this 
motion of the eartb’s axis would cause the phenomena of a precession 
of the equinoxes. This may be shown by simply allowing the poles 
to change their position in two opposite circles. It may be necessary 
also to remark that this supposition is made merely for the purpose 
of illustration, for the right motion of the earth’s azis is not in a cir- 
cle, but in a looped spiral curve of double curvature, the nature and 
roperties of whicb are given in the proposer’s new work on the 
beory of the Heavens and Earth, before alluded to. However, when 
this supposed plain motion is understood, the right motion of the earth's 


avis (which at once effeets these apparent motions, recognised by the 
terms precession, nutation, and che decrease of the obliquity of the 
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ecliptie,) can readily be conceived. Ifa right line P p, be supposed 
to revolve about its middle point O, in such a manner as to describe 
a circle APP“; the other point p, will describe ап equal circle, whose 
plane will be parallel to that of the former circle. The lines P p, P” p’, 
Ko., will have the same inclination to the plane passing through O, 
parallel to the planes of these circles. Now, if a plane be supposed 
to throogh O, perpendicular to P p, and intersect the plane E Be, 
in Ee, when the point Р, moves to P”, the plane perpendicular to 
P“ , Рая through О, will intersect the plane E’ Е B, in E ¢’; во 
that if P p, P” р’, &с., be considered consecutive positions of the 
1 axis, m plane of the ecliptic to be E B e, and the variable 

ane passing through O, perpendicular to P p, P” P, &c., the plane 
М the pai ther the consecative pointa E E, 2 show the pre- 
cession of the points where (һе planes of the equator and ecliptic in- 
tersect, and how their positions are changed with the motion of the 
poles Рр. A motion similar % this, but of a more compound nature, 
causes what is technically termed the precession of the eqinoxes. 
Now, the spiral motion, or rather change of the earth’s axis, above 
alladed to, which is chiefly caused by the influence of the sun and 
moon on the excess of the earth above its greatest inscribed sphere, 
is what we have designated the right motion, or change of the earth's 
axis. The nature of this motion can be readily conceived from the 
apparent phenomena of precession, nutation, &с, Hence, this exposi- 
tion shows that the earth has but three motions; namely, one round 
the sun, one on its axis, and а change of that azis; the nature of this 
last motion or change is something similar to that which is observed 
in a globular body sploning оп an horizontal plane. However, the 
change of the azis in this globular body is only calculated to give an 
idea of the uniform change of the axis of the earth, caused, as we have 
before observed, by the constant and commanding influence of the sun 
and moon. As the poles shift their positions on the surface, so does 
the equator and the . there; and, in fact, every particle 
of which this globe, if we may so term it, is composed, endeavours to 
accommodate itself to this motion, so that the earth’s true form is 
that which may not be improperly termed ап exvoluted spheroid, 
continually, but slowly, changing its relative position. To guard 
against any misconception, it may be necessary to state, that the 
Бае of the protuberance at the equator, or rather Ше change of the 
excess of the earth above its greatest inscribed sphere, is nota sliding 
of that excess over the inscribed sphere, but the establishing of 
another and another excess in different positions, in consequence of 
the change of the position of the earth’s axis, which is continually 
beiug changed by the influence of the sun and moon on the excess ex- 
isting at any time. Every particle, internal and external, natural and 
artificial, is influenced by this motion. The sturdy edifices of man soon 
moulder down, or their foundations are depressed or elevated: the 
true cause is never assigned. When по local cause can be 1 ie ор, 
all is left upon what is commonly termed the ravages of old time, 
which lets nothing alone. 

The changeable protuberance or excess is said to be about 34 
miles more in diameter at the equator than the diameter through 
the poles;—this slow and constant change of the excess of the earth 
above its greatest insorlbed sphere, has done more in baffling the ob- 
servations of man, and all his inquiries respecting the nature and figure 
of the earth, than any other circumstance whicb might be named. If 
the earth were composed of one uniform substance, ready to accom- 
modate itself to the bebaviour of this change of protuberance, the true 
motiou of the earth’s axis would have been discovered long ago. The 
heterogeneous substances of which this planet is composed, and which 
are more and more changed with respect to colour, pliability, and 
form, with their varied positions by the influence of beat and cold in 
the great laboratory of nature, must ina greater or less degree, in 
every instance, point out the existence of this unerriog law. The 
change of this protuberance, or rather the change of all the particles 
with respect to the imaginary line about which this planet makes its 
daily revolntions, althougb very slow and gradual, effects a change in 
the whole heterogeneous mass, every instant, more or less, according 
to the pliability of the several parts; those parts which do not in- 
atantly change, from the rigidness of their nature, ultimately feel its 
атау: so that the earth would become, from what we have termed the 
right motion of its axis, a figure whose nature and proportions could 
be readily determined, were it composed of one yielding and uniform 
substance; but on account of its heterogeneousness, the rigidity 
of some of its component parts compared with otbers, this figure, 
which we shall here designate an exvoluted spheroid, becomes in parts 
more or less slightly indented or elevated, according as these parts 
and those surrounding them are more or less sensitive of the constant 
disturbing cause. Not only a change in the inanimate kingdoms is 
effected by the right motion of the earth’s axis, but also a constunt 
change in the animate: it is uot asserting too much to say, that the 
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gradual decline of nations is mainly to be attributed to the same cause; 
for this change, by Ив powerful influence, leaves places more or less 
suitable for the habitation of man and otber animals. [0 the words of 
the jastly celebrated Dr. Charles Hutton, “ amid all the revolutions of 
the globe, the economy of nature has been uniform, aud ber laws are 
the only things that have resisted the general movement. The rivers 
and the rocks, the seas and the continents, bave been changed in all 
their parts, but the laws which direct those changes, and the rules to 
which they are subject, have remained invariably the same.” The 
following facts and statements may tend to illustrate this theory. The 
gradual change of the fixed stars, especially that whlch is termed the 
north pole star, (Ursa Minor) with respect to the apparent north and 
south, shows that the azis of the earth is continually changing its posi- 
tion; this fact isnot disputed, but the parallels of latitude on the sar- 
face of the earth are supposed to remain fixed, which is by this theory 
controverted. Inthe “Boundehesch,” а work containing the sy ar 
of the Parses, and supposed to have been written by Zoroaster, it is 
said that Ormusd furmed the light between the heavens and the 
earth; that һе made the sun, moon, and stars, and divided the latter 
(probably those near the ecliptic,) into twelve constellations. 
ach star in the zodiac із said to be seconded by 6,480,000 smaller 
stars, and all these are represented as soldiers, ready to make war on 
the enemies of nature. Ormusd, it is added, has a placed in the 
four quarters of heaven, four sentinels to watch over the stars; of 
these Taschter guards the east; Sateris, the west; Venand, the south; 
and Haftorang, the north. There is said to be, also, а great star 
Meschgab, іп the midst of heaven, for the purpose of giving further 
rotection to the south when the enemy comes in great numbers. 
ow it is impossible to form an opinion what сап be meant by this 
enemy во mysteriously announced ; but the designation of the stars 
seems to correspond with the Host of Heaven, which is used in the 
scriptures, and with the attendants or guards of the Supreme Deity, 
which is the denomination applied by the Egyptians to some of the 
constellations and pianets; and it bas been attempted by modern as- 
tronomers to prove that four of the principal fixed stars were really 
situated іп, or near, the four cardinal points of the horizon about the 
year 2200 B. C., which is the period assigned to the first Chaldean ob- 
servations, D’Alembert remarks that the longitude of Aldebaran, at 
that epoch, was 11° 20’, and its latitude 5°30’ south; and as Antares 
differs from Aldebaran in longitude by six signs, and has 4° 30’ south 
latitade, it follows that these stars were then very nearly in the points 
of the vernal and autumnal equinoxes; consequently, one of them 
would be seen to rise near the east about the time that the other was 
setting a little to the north of the west. Now, it bas been alleged 
that Taschter signifies the fils presiding over rain, and we know 
that the heliacal rising of Aldebaran was considered by the ancients 
as an indication of approaching storms; һерсе it is, with some рго- 
priety, inferred that this star und Antares were two of those alluded 
to in the Persian story. The other two stars are less certain, the right 
motion of the earth's azis not teing recognised; D'Alembert supposes 
they might be Fornalhuot and Regulus, which were then nearly in the 
plane of the solstitial colure, and the former would be visible in the 
south at an altitude of about twelve degrees above the horizon of 
Babylon, while Antares and Aldebaran were respectively rising and 
setting: but Regulus must have been 34° below the northern point of 
the horizon, supposing the axis not to change; consequently, accord- 
ing to this theury, Regulus would be visible at the same hour in that 
latitude, If, therefore, continues D’ Alembert, it was meant that the 
four stars were at once seen in the situations just mentioned, we must 
look for some other stur having the same longitude as Regulus, but 
having at least 34° of north Jatitude; —the *r in Ursa Major із so 
situated, and it is possible that this might be the star in question. M. 
Bailly observes, “that the notion of the four stars dearer lta the 
heuvens seems to have extended to China, for in the History of the 
Astronomy of the Celestial Empire, it is said that there are four 
spirits which preside over the four seasons, meaning probably the 
quadrants of the Zodiac, and it is likely enough that this kind of ob- 
servations would be made by any people umong whom astronomy was 
in its infancy.” 925 
This general apparent change of all the fixed stars, in pointing out 
the motion or change alluded to, is much baffled from the dissa- 
tisfactory theory of corrections, from the rise and fall of all places 
in accordance with the change of the excess before alluded to, and 
from the very slow motion of this excess: another thing calculated to 
lead the observer astray, is the fixed opinion that the latitudes of 
places are never altered. It would appear that all astronomers and 
philosophers of every description had made up their miuds to change 
everything before they would allow the latitudes to change, although 
sucli a change is shown to exist, whether the subject under considera- 
tion be astronomical, geological, or geographical, 
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The latitudes of ordinary places may differ from time to time, in a 
greater or lesser degree, from the inaccuracy of instruments; observa- 
tions, or measurements; but it ought to excite a suspicion to find the 
latitudes of observatories changing, where oversights have no possible 
chance to enter into such a simple problem as the determination of 
the latitude. Now, it is anoted fact, that every astronomer in Europe 
counts his observatory to be in a different latitude from that of any of 
his predecessors, if such have bad a predecessor; even astronomers 
called Royal, in enlightened Engisnd and France, differ respecting the 
latitudes of their respective observatories given by their several pre» 
decessors, but their differences are sure to be saddied upon any cause 
except the true one—the actual change of the place with геге te 
the poles. These facts are so well kuown, that it would be useless to 

ive a list of the latitudes in which the several observatories have 

en said to stand. Р 

It would likewise be useless to state the different latitudes which 
have been given to the same remarkable places on coasts and else- 
where; these were changed without the slightest compunetion, es 
time could not be spared for them to undergo the like cookery whieh 
the latitudes of observatories have undergone. 

Not only the change of the latitudes of objects and places show 
this change in the earth’s axis; but among many other observed facte, 
we may here mention the foundation of ali our old churches, which 
were laid out due east and west, and due north and south, have shifted 
to comply with the right motion of the earth’s axis, and that too in 
direct proportion to the dates of their standing. One of the most 
remarkable inatances of this kind that hes fallen ander our notice is 
that presented by the position of the city of Philadeiphis, in the 
United States of America. The surveyors under the direction of 
William Penn, the founder, laid out Market-street and Broad-street, 
crossing each other at right angles, due east and west, and due north 
and south; but now they point in different directions, accommodating 
themselves to the universal law which is here for the first time shown 
to exist. 

If we are to admit that the particular positions of the temples 
at Denderah and Esneh, in Egypt, were really given by design, we 
shall hardly be able to avoid concurring with Dr. Stukely in that part 
of his bypothesis concerning the Druldical monuments at Stonehenge 
and Abury, in Wiltshire, which relates to the direction of their longi- 
tudinal axis. The former of these is well known to consist of a great 
number of prismatic stones, placed on end in the peripheries of four 
ellipses, whose major and minor axes sre respectively in the same 
right lines; the entrance is supposed to have been at опе extremit 
of the major axis, and opposite to it, within the area, is a stone which 
seems to have been used as an altar. Тһе doctor’s opinion is that 
the founders of the monument intended to place it іп а direction 
tending from nearly the south-west to the north-east, and to place the 
entrance opposite the lutter 27 7 of the horizon, in order that it 
might receive the first rays of the rising sun on the day of the sum- 
mer solstice ; it being, he observes, the custom of the ancients to 
celebrate their great festivals at that season. The principal part of 
the work at Abury consists of one great range of stones, enclosing a 
circular area, within which are two double circular ranges, respec» 
tively concentric with each other, but neither of them having its сепе 
tre coincident with that of the former and containing circle. А line 
joining the centres of the two double circles is also supposed by Dr. 
Stukely to huve been intended to coincide with that joining the north- 
east and south-west points of the horizon; but he observes that in 
the temple at Stonehenge, the axis deviutes 8 ог 9 degrees southward 
from the north-east points; and іп that at Abury, the fine of the cene 
tre lies about 10 degrees northward from the sume point. Now these 
different deviations, which are by Dr. Stukely supposed to have re- 
sulted from the employment of a mariner’s compass to determine the 
directions of the axis of the temples; the ueedie being subject to a 
variation which is different iu different ages, und the priests of the 
country being supposed to bave cousidered, erroneousiy, that it eoin- 
cided in direction with the true meridian of the place. 


We conceive it unnecessary to offer any argument to disprove the 
latter opinion, that these monuments were oriented by means of a 
mariner's compass, it being highly improbable that such an instru- 
ment would be used for that purpose, when the heavens present so 
many phenomena by which the end might be gained with much more 
ease and accuracy. Among other objects which can be submitted to 
actual measurement, may be mentioned sun-dials of iong standing, 
especially horizontal ones, as they partake of this motion in a twu- 
fold manner—that is, with respect to the elevation of the gnomon 
and а няра change of the horizontal plune. Мапу instances of 
this kind are on record :—sun-dials excavated from the ruins of Pom- 


J рей and Herculaneum do not now tell the hour іп the latitudes із 
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which they have been found; if any person would tske the trouble 
to compare the time which sech dials pow sbow, with that time which 
they ought to show, they will find that the earth’s axis must change іп 
tbe maner which we have described. И may be supposed, because 
the bearings of natura! objects, such as the tops of mountains, do not 
change ip exset sceord: nee with the motion of the earth’s axis, like 
the foundations of еһогсһев and other structures of mon, that such а 
law bea pot au equal influence over them: the fact is, that the rigid- 
pees of the materials of which they are composed not only prevents 
them immedistely yielding to this motion, but also leaves them ele- 
vated or depressed, either gradually or suddenty, above or belo» the 
rest of the surrounding matter. This theory is borne out by many 
phem.mena, but it is our intention first to test it by those whieh are 
capable of being submitted to actual measurement. 

It is borne out by esectual measurements which were instituted in 
different places, in order to determine the figure and magnitude of 
the eartb. For this purpose, the lengths of small arcs were measured 
in different places ор the surface of the earth, with the greatest езге; 
Lot, for want of a true theory of the earth, their measurements, for 
the purposes for which they were instituted, were almost useless, and 
led to зету dissatisfactory conclusions, Although these measurements 
disappointed the measurers, in pointing out the form which they sup- 
posed the earth to be before they commenced their operations, yet 
their resnlts are of the greatest use ір sop porting what is here pro- 
wulgated. We cannot avoid remarking here, that the plans upon 
whicb all onr great measures of the earth proceeded were very in- 
jodicious—thut is, first supposing the figure to be опе form while they 
were carrying on their operations, and when finished 1 it to 
be another: besides, they give way as much as possible in sll their 
measpremenis and calculations to their preconceived opinions, despite 
of all the natural єзропепіз which pointed to the contrary. The 
values of the degrees of latitude found st different places on the 
earth’s surface differ from each otber more than might be expected, 
considering the great attention that has been paid to ascertain and 
make allowance for every known cause of error. In France, the 
lengths of the degrees were found to go on diminishing from north to 
south, bot vot in а regular progression In England, ор the contrary, 
they were found to diminish from south to north: sothat if the figure 
of the earth were to be deduced from the degrees in the former of 
these countries slicne, it would appear to be oblate; if from the de- 
grees in the latter, it would appear prolate. As might be expected, 
the lengths of degrees measured in the northern hemisphere of the 
earth deviate, within certain small limits, from the values they should 
bave on the surface of any conjectnred figure, except the one which 
we have described. The degrees measured іп corresponding latitudes 
in the opposite hemispheres also disagree ;—this fact, as a matter of 
course, must necessarily follow. The ориси between the equa- 
torial and polar diameters of the earth are, necessarily, stated to be 
various; the comparison of the arc meusured іп France with that іс 
Pero (in which last, it should be remarked, the observations of Bou- 

were made use of,) gives, for that proportion, 884 to 333; 
Palenden, tak irg a mean of the observations of Воорпег and La 
Candamine, afterwards found it to be as 909: 908. The length of a 
degree in India, compared with that in England, showed the ratio to 
be as 329 : 328. 

318 : 317 
The ratios 5 314 ; 313 
289 ; 288, and many others, have been given at difer- 
eat times from the same sort of measurements. The difference in 
these ratios instead of showing that they are all wrong, shows the 
exact contrary,—that they are all very nearly correct : which increases 
the number of observed facts that support the phisico-dynamical dee 
monstration.” 

That the earth is slightly iadented or exdented in different places, 
appears at once from the different magnitudes which actual measure- 
ments point out: if it were otherwise, no matter whether it was sup- 
posed to be spheroidal, ellipsoidal, or any other solid, formed under а 
uniform law, except (һе form which we bave here designated % ап 
indented and exdented evoluted spheroid,” the difference could not 
bave been so great ;—so that, although the right motion of the earth’s 
axis, or rather the slow but constant change of the position of the 
excess of this planet above its greatest inscribed sphere, exercise its 
inſluenee on the particles of which it is composed, yet some of 


е Із consequence of an Editorial note, annezed to the Srst pert of this article, it 19 ne- 
ear for сре to stats that the mathematical demonstration of this prod т 
шу work on the Calculus, whieh is being printed, and will shortly be published. In dus 
«те шу is ghal) ba published; together ith a cone leting анге oa the- мер 
of Materials,” а месі fuhy discussed іп my forthcoming work, jost mentioned. 
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them for а time remain unalléred, from their rigidness,— but, ulti- 
mately, all must give way, or be covered by the ocean, which is always 
төну to obey this general law of nature. ) 

The late trigonometrical surveys show, either thut the latitude of 
places have changed, or that they were greatly misplaced by former 
surveyors. Now, it is more likely that the places have changed their 
positions with respect to the true north and south points, than that 
errors of such magnitude could be committed ; one of the principal 
objects of trigonometrical surveying being to determine the geogra- 

hical positions of principal or noted places, whether on coasts or 
Inland, in islands or on continents, in order to give accuracy to maps, 
and for the purpose of accommodating navigators with the true lati- 
tudes and longitudes of principal promontories, lighthouses, havens, 
and ports. И is well known that these have, till lately, been require- 
ments even іп this country: the pesitions of some important points, 
as the Lizard, not being known within seven minntes of a degree; 
and the last survey found the best country maps in many cases to 
exhibit differences of more than three miles in distances of not more 
than twenty or thirty miles. The late surveyors may attribute all this 
to blunders made by their predecessors; but this is not at all likely, 
as the rndest iostruments or the most careless observations could not 
во far mislead: іп one hundred years from the present time, the same 
apparent blunders will be again detected. There is nothing. which 
might be named that Ба ев the observer more, in determining the 
longitude either on land or at sea, tban the erroneous opinion that the 
latitudea of places remain always unchanged. The whole face of 
nature points out this universal change ;~—geologists not having re- 
cognised it is astonishing : their confheting and contradictory theories 
respecting the formation and structure of the earth, by this theory 
are set at rest for ever. 

The chemical influence of heat and cold, combined with the gradual 
change of all matter, at once accounts for the several observed рһе- 
uomena attributed to so many causes. By the right motion of the 
earth’s azla, or rather the change of the. excess so often alluded to, 
we have, among others, the following natural consequences:—Rivers 
appear to bury themselves in the earth, or rather, the qun rise 
through which they flow. Mountains, which do not immedistely give 
way to this cbange of surface, from the rigidness of the substance of 
which they are composed, ultimately, often without the slightest 
warning, decrease іп altitude many feet. Аз this protuberance shifts 
its position, it only disturbs the particles, but in a very slight degree 
chan their respective distances ;—for instance, it із not to be ima- 
gine that the particles of one valley co-mingle with those of another. 

the ocean, islands appear and disappesr from the same cause. 
Continents, as well as islands, are increased in some parts and dimin- 
ished in others, and that in such a regular manner that the influence 
of this general law is at once recognised. The structures of man, as 
well as those of nature, are often instantly elevated or depressed. 
Countries, which were once fruitful and thickly inhabited, have be- 
come bearren; and, ор the contrary, those which were barren, become 
fruitful. This motion not only changes the beds of rivers, but those 
of oceans and seas, so as not to show the same levels in places only a 
few miles distant—that is, with respect to what is erroneously called 
the mean levei of the sea. Mr. Whewell has fallen into errors in his 
account of the theory of the tides, from his not having observed this 
general law of nature. In fact, the true cause of the motion of the 
waters on the surface of the earth, is mainly to be attributed to this 
motion. The sea · worn pebble obtrudes through the caverns of the 
deep and appears on the surface of the earth many miles from the sea, 
mixed with marine substances and remains of sheli. fish, Fossil remains 
are found many feet from the surface, and in different climates from 
those to which they belonged,—often imbedded in substances which are 
evidently deposits, assuming different appearances from pressure, 
position, and being submitted in the Г laboratory of nature to the 
different changes of temperature, and other local causes. It is not 
difficult to conceive how transformation can take place, for in the 
laboratory of the chemist the most durable substance is easily made 
to pass from a dense to an aeriform state, and the contrary ;—water 
on the surface of the earth affords us daily a familiar instance of this, 
in its three separate states of rock, fluid, and vapour. The varying 
spinning motion cf the earth on its axis, which is continually changing 
the excess so often mentioned, has this effect on the particles that 
compose the ocean; they are daily and hourly obliged to accommo- 
date themsevies to the behaviour of this motion, and also to the cone 
stant change of the iess pliable substances over which they are com- 
pelled to move: therefore, to imagine that the ocean can have a 
mean or uniform le vel, as Мг. Whewell and many others do, is ab- 
surde But this is satisfactorily shown by а comparison of the obe 
servations made on the tides in different ports laces. Slow as 
the right motion of the earth’s axis appears to the shortsightedness of 


ізі 


man, yet, were it to cease, the earth wonld be shortly deluged. Not 
only the particles of the ocean, but of the air, are subject to its in- 
fluence, —the magnet acknowledges it, and every particle composing 
and surrounding this hete mass. If geographers, geolo- 

ists, and astronomers look at the constant changes which take place 
on the surface of the earth, and in the appearance of the heavenly 
bodies, in accordance with this general law of nature, they cannot for 
a moment question its existence. 


ON THE MEASUREMENT OF WATER DELIVERED 
THROUGH LARGE (OR WIDE) ORIFICES: 
Ву М. Morin. 
(Communicated to the Academié des Sciences, Paris.) 


In experiments on hydraulic motive powers, the most delicate por · 
tion, and that most subject to error, is the measurement of the quan- 
tity of water expended. Local circumstances, forms, or shapes, the 
arrangement of Bad es exert on that quantity great influence, 
which, as yet, has been too little studied, and the inexact apprecia- 
tion of which has frequently led the most conscientious observers into 
serious errors,to which may be attributed, very frequently, the mani- 
fest exaggeration of certain results announced with the most perfect 
sincerity. 

In order to avoid such errors, and to establish with some certainty, 
or at least with a sufficient approximation to it, the ratio of useful 
effect produced by the motive powers submitted to experiment, to 
the absolute amount of water expended, I endeavoured to determine 
upon a mode of measurement beyond the reach of controversy, which 
was somewhat difficult. 

For this purpose, I first reflected whether I could measure, with 
aufficient exactness, the quantity of water supplied by an overshot- 
wheel sluice fixed at the head of a channel or гасе, in which the mo- 
tive powers to be subjected to experiment were to be placed. 

This slui¢e is equal ia width to the head-race, constructed of ma- 
sonry; it is inclined from above downwards at an angle of above 65 
degrees to the horizon; its apper edge has an acute angle up-stream, 
and is rounded off down-stream; it is 3 inches thick. Two racks, 
each of 2inches wide, reduce the clear width to 6 ft. 7 in. 

In order to estimate the volume or quantity of water that passed 
over this sluice, the tail-race, which was constructed of masonry, with 
a rectangular section, was closed below by a vertical dam of plank, in 
which were made three openings; to these were fitted sluices of 
about 0-300 m. (1 foot) square, of thlu sheet iron, of about 0:005 m. 
(8 in.) in thickness, slidiog in front of the orifices, which were formed 
with sharp edges. These iron sluices were, by means of screws, 
worked by band; rods with marks showing the level, were placed in 
front of the overshot-wheel sluice and the iron sluices, in order to 
show and to verify the invariableness of the levels. 

From this short description, it may be readily conceived that by 
making simultaneous observations at the overshot-wheel sluice, and 
at the regulating orifice, the supply, or quantity delivered by the two 
kinds of orifices, might be calculated, by means of the very precise 
results of the experiments of Messrs. Poncelet and Lesbros, and which 
were evidently applicable, with all desirable exactness, to the case іп 
question. 

Bat these experiments, undertaken on canals of great dimensions, 
which had vast basins, subject to the effects of the winds, and whose 
level it was difficult to regulate perfectly by means of an ordinary mill 
slulce, could not possess a degree of exactness comparable to that of 
experiments made under more favourable circumstances. In order 
to examine into the whole together, and to disengage the results from 
accidental influences, we have re-produced them by a graphic con- 
struction, taking the values of the charge (or head of water) Н, on top 
of the sluice, as abscissa, and those of the co-efficient of the supply or 
delivery as ordinates. 

In examining the table of the results, and, above all, the curve 
which represents them, it is seen that the values of the co-efficient of 
the supply or delivery increase rapidly with those of the charge H, 
oa the gtound-sill of the orifice, from Н = 093 m. (12 inches), and 
0-04 m. (153 inches), up to H=0°10 m. (4 inches), a term beyond which 
they still continue to increase, but more and more slowly. 

If, to compare these results obtained with a sluice of 6 ft. 7 in. in 
width, equal to that of the head-race, and piaced in the before-men- 
tioned circumstances, with those which relate to a sluice of 0:20 m. 
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(nearly 8 inches) wide, to complete contraction, we determine, by 
means of the figure, the values corresponding with the charges ob- 
served; іп this last case, the following table may be formed, which is 
limited to the charges with which we have operated : 


Values of the co-efficient ж, of the formula 
Quam LH 27H, 


Width of For the values of H equal to 
Orifices, 

0:04 m. | 006 ш. | 008 m. | 0-10 m. | 015 m. | 0:20 m. 
0-200 m. 0-407 0-401 0:397 0-395 0:393 0-390 
2:017 0264 0:355 0418 0-448 0469 0:482 


It is seen that for small charges, this sluice of 008 т. (3 inches) 
thick, produces a notable diminution in the supply or delivery, although 
the contraction may be nearly anoulled on the vertical sides of 
orifice. This effect is analogous to that observed by Messrs, Poncelet 
and Lesbros on small overfalls passing through a hüte. We know, 
in fact, that, in the cases in which the contraction is nearly null on 
the sides, these observers found the following values оГ: 


Charges on the upper 
side of the overfall, 


Values of m. 


0:04 m. | 0°06 m. 


0-21 m. 
0-32¢ 


0°10 п. | 0'15 m. 


0:246 0271 0:308 ” 


These values, which, for small charges, made a very near approach 
to those we have obtained, show that the diminution of the supply or 
delivery depends, іп both cases, on the same cause—on the resistance 
of the side or wall of the sluice, or of the shute. We notice, in fact, 
that in small charges, the fluid vein wets and follows the surface of 
the sluice; but in proportion to the increase of the charge, this in- 
fluence of the sides or walls diminishes, and soon, indeed, the fluid 
vein detaches itself completely from the upper edge, which is sharp 
up-stream, and the resistance of the surface of the sluice ceases to be 
felt, whilst at the same time the suppression of the latera! contraction 
continues to exert an increasing influence on the augmentation of the 
supply or келер delivered; whence it results that the co-efficient 
of the supply or delivery increases. 

Such is the natural and simple explanation that may be given of the 
smallness of the values of the co-efficient of the supply or delivery for 
the small charges, and of their magnitude for the largs charges obe 
served in our experiments. 

Notwithstanding the care taken in the execution of these experi- 
ments, the local causes and circumstances mentioned did not permit 
us to approximate nearer than y,th ог Үйі but the sketch shows, 
nevertheless, by taking them as a whole, the gradual and continual 
progress of the increase of the co-efficient of the supply or delivery, 
and, until new and more precise researches are made, Í think we шау, 
in applications to analogous cases, adopt with sufficient accuracy for 
practice, the values deduced from the sketch, for the co-efficient of 
the supply or delivery, viz. :— 


Charges on the Sill of the Overfall,—in metres. 
0-06, 0-07, 0-08, 0-09, 010, 012, 014, 016, 018, 029, 


Values of the Co-efficient m.,. in metres. 

624 0518, 0'335, 0290, 0°418, 0:437, 0°448, 0°460, 0467, 0'472, 0°477, 0482. 

These values, which, for charges exceeding 0-10 m. (4 inches), are 
mach greater than those which have been, up to this time, adopted 
for similar cases, show that sluices, arranged like that made use of by 
us, which is the case with many horizontal wheels, deliver more water 
than is generally admitted to be the case; and that, in experiments 
on hydraulic motive powers, we are liable, for want of a good method 
of measurement, to estimate the supply or delivery of water at one- 
sixth ог one-seventh below the renl amount, and, on the other haad, 
very much to overvalue the useful effect. 


Experimenis on an Orifice with the Charge on the Summit, 
Although the ensemble of the results obtained with the overshot 
water-wheel sluice, enables us to determine with sufficient exactness, 
at least for practice, the amount of water actually supplied or de- 
livered in the experiments proposed, on hydraulic motive powers, I 
have thought it best to make use, for this purpose, of an orifice with 
the charge on the summit, во that the height, and, consequently, the 
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area of the orifice remaining the same, the charge on the centre, being 
alone ex to slight errors of measurement, enters into the calcu- 
lation of the supply or delivery, but as under a radical of the second 
degree, and the influence of these errors diminishes when the charge 
increases. 


For this purpose, I caused to be made on the same race or canal, an 
orifice of 1496 m. (4 fl. 11 in.) in width, the vertical sides of which 
теге 0°16 m. (6°3 inches), and 0165 m. (6°5 inches) from the sides of 
walls of the canal, and as the movements or risings of the sluice were 
very slight, when compared with these distances, the contraction 
might be considered as nearly complete on these sides, эз well as оп 
the upper and lower sides. 

The determination of the асіпа! supply or delivery by this orifice, 
was made, as has been before explained, by means of a small iron 
sluice, whose greatest opening was 0-300 m. (12 inches). 

The examination of the results obtained, and above all, their graphio 
representation, show that the test deviations did not amount to 
more, and were almost always less, than „yth of the ordinates of the 
earve which represents them. And as, for experiments оп bydraulio 
motive powers, such an approximation is quite sufficient, we have 
been able, in the ulterior calculations of the supply or delivery of 
water, to adopt the values of the co-efficient of the supply or delivery 
deduced from this very curve. 

We wish it to be observed that, In our experiments, the charges on 
the summit of the orifices having been comprised between 0%050 m. 
(2 inches) and 0-180 (7 inches) at farthest, and that this dimension, 
agreeably to the experiments of Messrs. Poncelet and Lesbros, pro- 
ducing an influence, at most, of only n the variation uf the co-effcients 
Ма scarcely depended on any thing except the height of the orifces, 

We have therefore been enabled, in accordance with this remark, 
to seek to compare the values of the co-efficient of the supply or de- 
livery which we bave found, witb those which have been determined 
for equul heights of orifices of 0:20 m. (8 inches) in width, hy Messrs. 
Poncelet and Lesbros, and we have thus formed the following table. 


Values of the co-efficient of the theoretical 
supply or delivery for height of orifices 


Natare of the Orifices. 
0:20 m. 0 10. 0:05 m. 
Orifice of 0°200 m. wide, 0°592 m. 0611 w. 0:630 m. 
„ 1496 m. „ 0:675 m. 0:679 m. 0:727 m. 
Increase owing to the aug- 
mentation of width, 0:082 m. 0068 m. 0-097 m. 
Or, 100 m. 100 m. 100 m. 
8:130 10:000 7:530 


It is seen that the width of the orifice appears to have had a con- 
siderable influence on (һе supply or delivery, and that the increase re- 
sulting from it for this supply or delivery has varied, in tbe cases in 
question, frum yz to qip 

These results prove how necessary it was to verify beforehand the 
exactness of the formula to be made use of for the measurement of 
the supply or delivery of water, since differences of this kind might 
result from it. 

We will moreover observe that these results, giving amounts of 
тірріу or delivery much greater than might һауе been calculated 
agreeably to the rules generally admitted, the useful effects obtained 
from the motive powers studied іп the experiments of which we һауе 
to give an account, will be diminished iu the same proportion, and 
that, in this point of view, our results will be less favourable to them 
than If we bad been content to follow the ordinary rules. 


Evaporation of Water.—A paper was read at the Academy of Bci- 
taces, Paris, respecting the quantity of beat annually applied to the eva- 
poration of the water оп the surface of the globe, aad of the dynamic force 
of the streams of continents. М. Daubrée asserts that the evaporation 
ewploys a quantity of heat about equal to one-third of what is received 
from the sun, or in other words, equal to the melting of a bed of ice of 
Dearly 85 feet in thickness if spread over the globe. The motive force of 
the streams in Europe is, according to М. Daubrée, equal to between 
373,508,974 and 364,678,620 horses working incessantly during the whole 
period of the year. 
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ОМ М. BRUCHHAUSEN’S NEW THEORY OF THE 
TELLURIC FLUCTUATIONS OF THE SEA, 


By Professor МАріхв, of Dorpat. 


Our globe presents an abundance of evidence, that its present cone 
dition is one which did not exist in times anterior. It is the purport 
of the present time to establish these facts and their corollaries, his- 
torically and empirically, and to frame the way for their genitie eluci- 
dation; while the purport of the futare will be to penetrate into their 
genesis, and to elucidate, in an incontestible manner, the first causes, 
—whereby the existing effects and results may be proved and de- 
monstrated to perfect evidence. We do not intend, by saying so, to 
discredit all present endeavours to arrive at these first causes of our 
globe-nature ;—every endeavour іп this respect is meritorious, 

This apology we have to premise to our review of M. de Bruch- 
hausen’s (of Luxembourgh) theory of sea-motion, first communicated 
to the congress of scéentiates at Bremen, and subsequently developed 
in an especial work. Its general features are as follows:— 

1. If masses of ісе become fixed on the bottom of the sea, they 
cause a preponderance of that hemisphere whose pole they form,— 
and, in consequence of that preponderance, the centre of gravity of 
the globe must change its place. 

2. Ice masses of this kind are fixed as well at the south as at the 
porii pole, but are not immutable, but increase and decrease alterna- 

vely. 

8. Тһе fact, especially, that іп а cycle of 21,000 years, the poles, 
һауе their summer in the perihelium and aphelium (by which, also a 
difference in the duration of seasons is given) — causes a disparity іп 
the proportion of evaporation and precipitation, and consequently, a 

ter increase of the polar ice-masses on that pole which possesses, 
then, the shorter sammer; as well as a decrease of those masses on 
the opposite pole. 

4. іп conseqnence of the shifting of the centre of gravity, 
caused by the increase and decrease of these masses, the sea must 
move to that pole where the bottom-ice із increasing, flood the land 
there, and lay ay those on the opposite pole. Thence, so little land 
exists now on the southern hemisphere, and such breadth of land 
porects towards the pole on the northern. 

These condensed statements will suffice for testing their plausi- 
bility. M. de Bruchhausen himself, considers the third argument the. 
weakest, as the observations of Herschel (whose correctness is not 
disputed by M. B.) have proved, that the sum of the temperature of 
summer, is not by the different position of the Apside line. 
Still, the distribation of heat over single seasons is, certainly, some- 
what—albeit, not srach—different ; and could, possibly, be the cause 
of an imperceptible increase of the polar ice. We say possibly, 
because such a complicated phenomenon demands the most accurate 
physical cart | dry М. Bruchhausen has not made, but endea- 
vours to prove bis position by induction. 

Іо this place already, the objection сар be raised, that an alternate 
increase and deorease of ice-masses (at least, as their llmits аге сор- 
cerned,) takes place every winter and summer,—as, naturally, the 
winter pole will һауе more ice then the summer pole. If this difer- 
ence were of sufficient quantity to act in the way put down by the 
anthor,—then, during every summer, we should observe a flowing 
from the north hemisphere southward; in winter, опе іп ап oppo- 
site direction, The elevation of the continents and islands o 
temperate and frigid zones, would be different in summer and winter. 
As, байқадық such а periodical change of the level of the sea (every 
year) is, surely, not observed,—then, also, the still leseer difference of 
aphelic and perihelic summers, is also incapable of producing such 
astonishing Aiferenes of the level of the ocean, which the author 
estimates at 20,000 feet. This difficulty cannot be obviated, even if 
the effect of this action be extended to several thousand years. 

The same result will be arrived at by a simple caleulation. Let us 
assume the extent of the polar ice, at an equal distance from the pole, 
at merely 15°; and as Weddel has sailed up to 74°, and Ross even 
to 76°, south latitude, we might safely consider it even as more. Let 
us further consider the curve of its surface (independent of the curve 
of the globe) as being parabolic: let us take the ала дет the polar 
ісе at 086; the density of the globe, according to уз latest 
experiments, at 5°69; and let us express the thickness of the bottom- 
ice at the pole by z;—then the shifting of the centre of gravity of 
the globe thereby produced will be: 

Oa. 1 
ші-- Ы S r. 
= 1 569. sin. 2 15°. 2 594 
Whence it results, that for shifting the centre of gravity of the globe 
only one foot, s mass of ice will be required, which bas а thickness of 
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894 feet at the pe and reaches (on all sides) up to 75°,—being fixed 
at the bottom of the sea. ` 

As, however, the орог pole does not loose its bottom-ice, which 
oseng to M. Bruchhausen’s theory) is merelv diminished the 
assumed shifting of ад т is obviously too greats and if the two masses 
of ice аге in the ratio of 1; 2, it Ís to be reduced one-half. At any 
rate, even supposing these masses to be of the utmost thickness, the 
shifting will turn out to be quite imperceptible, and inadequa:e to 
prodace such phenomena as the author wishes to explain thereby. 

After saying so much, we hardly wish to inqaire whether tbere 
really ba ice-masses of the kind ut the poles, or whether they be sab- 
ject to such great changes and variations. The new antarctic conti- 
nent, discovered by recent travellers, which rises with its volcanic 
peake to the height of 12,000 feet, does not seem to allow of the 
assumption of such mighty masses of ice—and the same seems to 
be the case in the north. But even abstracting from these lanils, the 
theory of М. Bruchhausen will vainly endeavour to point at any pos · 
sible shifting of the centre of the globe's gravity. 

In regard to the phenomena which the author endeavours to ex- 
plain, it is easy to perceive that they do not tally with his theory. 
He refers to some upheavings observed on some littoral parts of the 
northern bemisphere. But this is quite a local ocourrence—for while 
the coast of Sweden is rising, no such thing takes place on the shores 
of Denmark, England, or even the Prussian or Russian territories of 
the Baltic. Against this opheaving in one part—depressions, at no 
реи distance, are observable—as, te instance, the whole coast of 
almatia is descending, and the once market-places of several cities, 
like that of Zara, are now flooded by the sea. Jn other parts—such 
where cities three thousand years old are to be met with—all has 
remained in stalu quo. The triangle of Sicily has been the same 
since remotest antiquity, all the old ports of the Mediterranean are the 
same; thongs since their first foundation, nearly one-third of that 
period has elapsed in which the poles change their position —as far 
as the Apside line is concerned. All this proves sufficiently that the 
elevation of Scandinavia and the depression of Dalmatia, as well as 
other phenomena of the same kind in other parts, are merely of local 
character; and it is not the level of the sea which bas changed, or 
ever сап change,—bat the land which, from epoch to epoch, is shifted 
like the scenery of some huge theatre. If there were really any such 
cause or agency, as the author supposes, a siniultaneous elevation of 
one hemisphere, conjointly with a depression on the other, would take 
pirs whose extent would only depend on the Sinus of the lati- 
tude. 

We think that this simple statement will convince M. Вгасһһацвеп 
and other investigators, that his labours have taken a wrong direction 
as will those of any one, who wili attempt an explanation of geoio- 
gical phenomena by astronomical agencies, both being perfectly dis- 
tinct—at least, only confluent on their extreme limits. Because, while 
astronomy has to deal with space and matter of immense and hugest 
extent, geology is the doctrine of a thin crust of one of the most 
puny points 10 the great system of the Cosmos. 

J. r. 


‘Bridge over the Rhine at Basle.—M. Edouard Krafft, a young engineer, 
who has distinguished himself by the building of several cast-iron bridges, 
and especially by that of Aspach, near Muhlbausen, has made a proposal 
to the corporation of Basle to build a new bridge, instead of the present 
old one, whose clumsy and unsightly form disgusts every beholder. М. 
Krafft proposes to obviate the great difficulties which present themselves, 
by introducing improvements in the laying of the fonndation, hitherto only 
resorted to in mines. The principal improvement proposed by M. Krafft 
consists in placing the piles in the bed of the river by means of immense 
bells of sheet iron, of the shape of the piles, into which а steam engine 
would constantly pump alr. This wonld enable the workmen to execute, 
even at a depth of 10 matres below the level of the river, all the operations 
of excavation, the ramming in of the piles; the laying of the beton, and 
the masonry. The bells, whose upper part would be higher than lowe 
water mark, would be cat at that height, after they had been filled up with 
masonry, and would remain (serving as а case for the latter) in the water. 
This work would supersede the cofferdam system (?), and save.80,000 francs 
per pile, besides offering an hitherto unprecedented degree of safety. The 
corporation of Basle has purchased М. Krafft’s plan, which bids fair for 
its ultimate execution. 
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SANITARY REGULATIONS OF THE METROPOLIS. 

If anything more worthily distinguishes the present age—notwithstand- 
ing Coningsby’s outery about the age of tinsel and brase—notwithstanding 
the charge of Mammon worship and the imputations of selfishness —it is 
the spirit of practical improvement, exemplified not merely in undertakings 
which are reproductive to the community and profitable to the conductors, 
but in those daily and long-continned exertions of the Government and the 
edacated classes, for the amelioration of the condition of all members of 
society, асі ia particular of the condition of those who, from want of 
intelligence and want of means, are least qualified to help themselves. 

It is well to assume the attitede of laudatores temporis acti; to speak of 
the good old times; to banish virtue to the anvals of antiquity; and, із 
denying modern merit, to lament modern depravity. That is an ald vice ; 
it is aptly characterised by the Sage of Juden and the Poet of Rome ;— 
and it is one so tritely known amoag ourselves, that it must argue some 
confidence in the extent of public credulity, to try it on any large scale іп 
our times, Have we all forgotten the classic scene in the “ Spectator,” 
where the shrewd observer takes down а book from the shelves of his 
library, and reads to the grambler an awful description of the depravity 
of the times? “How true,” says the grambler, “how accarate—how 
minute!” And yet the page of the moralist did not refer to the time of 
Queen Anne, but to that of Henry the Eighth. In the time of Queen 
Victoria, a large school, with the Coming Man at their head, and Рода 
for their Michael, cry out on- the worthlessness of the present day, and 
sigh for the middie ages, the forms of which they wonld fain revive 
among us. To copy the merits of our forefathers, to catch their noble 
spirit, ia well worthy of our ambition ;—but to adopt their system bodily, 
and to eschew all the merits and improvements of the presest day, would 
be as insane in practice as it is antic and fantastic in saggestion. 

If, however, there be one party who would drag us back, body and soul, 
to the middle ages, there is another who, for self interest, would oppose 
every improvement in the present day: so that no suggestion can he made 
for any practical measure, without its being met by the most violent oatory 
and misrepresentation. Such is the fate which has beset Lord Mo rpeth’s 
bill and the sanitary arrangements, 

None can have a more superstitions horror than we have of Government 
interference—none have been more consistent in their opposition to any 
unjustifiable attempt at extension of power and control. On the Steam 
Vessels question, our humble exertions were sufficient to frustrate the objec- 
tionable designs of the Board of Trade. On the proposition of the Build- 
ings Act, we co-operated in obtaining the removal of the obsoxious 
clauses; and we cannot charge ourselves on апу one occasion with ne- 
glesting the interests of the public or of those professional readers who 
favour us with their confidence. We cannot, however, go so far as to 
object to all Government interference, or to deny that it can be properly 
exercised ; for we have ourselves, on many previons occasions, in reference 
to this present question of the sewage and sanitary arrangements of towns, 
exercised what influence we possess in the exposure and correction of the 
very serious abuses which are still so greatly prevalent. 

We might sympathise with those who objected to the Government ob- 
taining the soie control over the sanitary arrangements of the metropolis ; 
but knowing what we do of the sewage, drainage, paving, cometeries, aad 
supply of water in the metropolis, and having so often had occasion to 
write in terms of disapproval, we cannot consistently say that the present 
system requires no alteration,—for we must say that it requires a great 
deal, and that Lord Morpeth's bill in that respect errs only in not going far 
enough. 

We defy any sensible man to look at the wretched and confased mode 
of administration, the number of conflicting iocal boards, the host of use- 
less and Inefficient fanctionaries, the opposition and antagonism shown in 
the details of arrangement, and the miserable and contemptible resalts,— 
we defy any man, we say, to consider these things, and not feel ashamed 
tbat in the greatest metropolis of the world, and among the most practical 
and business-like people, such a disgraceful state of affairs should exist 
whereby the public money is wasted, the public wants are neglected, and 
the public health is endangered. 

On this point all opluions ought to agree that the local boards should 
be abolished, and the administration simplified: common sense requires 
this, if economy and public justice did not imperatively claim the reforms- 
tlon of the present abuses. 

This point conceded, an efficient working must follow, which is mainly 
prevented not by the want of capacity of the local officers employed, act 
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by their want of professional skill, but by the want of power to carry out 
the most essential improvements and the best conceived designs. 

If we look at the state of the sewage of the metropolis, we are sure all 
must agree that its present condition is bad, and that even the worst Go- 
veroment board could not be worse. The metropolis is split up among 
several irresponsible boards, exercising independent jurisdictions, and 
acting оз the most discordant principles. While the apland is under the 
Finsbury and Holborn Commission of Sewers, the outfall is under the 
City of London Commissioners. The Tower Hamiets Commission take 
charge of the East of London, sending some of their drains into the Fins- 
bary division. The western parts of London are delivered over to the 
Westmiaster Commission of Sewers, who have the Crown Commissioners 
for Regent-street and the Regent’s-park interfering with them thronghout. 
The southern suburbs belong to the jurisdiction of the Sarrey and Kent 
Commisston. 

The result may be anticipated: as there is во central authority, there 
are repeated conflicts between the jarring fnoctionaries,—for the divisions 
embracing districts of undulating surface, have not, in all cases, the com- 
mand of their own ontfall, or have not the command of the natural outfall. 
Hence, circuitous lines of sewer are adopted, to the great inconvenience 
of the pablic, and to the great loss of the rate-payers. The Regent-street 
and Regent’s-park district, which is under the Woods and Forests, runs 
right up in a narrow strip through the Westminster division, from Scotland 
Yard to the Regent’s-park, and has its own main sewer and its own sepa- 
rate outfall. The couseqnence is, that the Westminster Commissioners, 
instead of sending some of their northern drainage into the Regent-street 
main sewer, have recourse to a long detour, by a sewer of two miles in 
length, to join the King’s Scholars’ Pond Sewer, higher ap the Thames. 

Proceedings of this kind are fraught with mischief and injustice; for 
not only have the Westminster Commissioners to contend with а very slight 
inclination, and а very bad outfall, through the King’s Scholars’ Pond 
Bewer, bat a great deal of money 16 wasted in the original outlay for the 
circuitoue sewer, there is always а difficulty in keeping it in order, and 
there is necessarily а much heavier charge for its repair, The Regent- 
street sewer is ove of great capacity; it is carried to a considerable depth, 
and is sufficient to drain all Westminster and Marylebone,—and yet a new 
and needless sewer has, under the present system, been made. 

There із also, from the nature of the boundaries, some difflenlty іп 
securing the proper cleansing of the sewers by flushing; for the West- 
minster and the City of London divisions of sewers have not within thelr 
districts access to а sufficient supply and head of water. Under a com- 
bined system, reservoirs of water would be formed at Hampstead, High- 
gate, Hornsey, and on the northern range of hilis, and would be applied 
to properly flushing and cleansing out the sewers and drains in the lower 
divisions of the City, Holborn, Westminster, and the Tower Hamlets. In 
the Holborn and Finsbury division, the flushing plan is weli carried out; 
bat there is no reason why, by proper arrangements, the same facilities 
should not be generally and economically spplied. 

It is also very weli known, that until a very late period, from want of а 
proper control on the part of the public, and from want of exertion on the 
part of the functionaries, the greater part of the sewers in the metro- 
polis were constructed on improper principles, and іп a wastefal and 
insufficient manner, This was particularly the case in the Westminster 
Commission of Sewers, and we believe we may claim some part of the 
werit—as having been to a considerable extent effected by our exertions— 
that the new sewers are being carried out in a manner, mach more econo- 
mical, much more efficient, and much more satisfactory. The present 
surveyor bas done a great deal to lessen the expense by laying down oval 
sewers, and by giving sewers of a small size to courts aod alleys he bas 
extended the accommodation withont increasing the outlay. Indeed, 
almost аз much has been done as perhaps can be done, by the formation 
of small oval drains and the introduction of pipes, to make the construc- 
thon of sewers as cheap as it cau be,—so that our objections are not made 
ов that ground. It is with regard to the proper direction of the sewers, 
and their proper application, that the greatest deficiencies are felt; and 
these are so serious, and have lasted so long, that we can place no con- 
fidence іп the present system for tbeir efficient and final remedy. 

We bave already said so much ов these polnts (particularly in our 
Journal for 1843, vol. VI., р. 43), that we are almost disinclined to say 
any more,—except that being obliged to go over the same matter four 
years afterwards, and to contead with the same opponents, we cannot 
escape the repetition. Those who will refer to Vol. VI., p. 48, will find 
that we bave gone as minutely into the subject as we can, and рагііспагіу 
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in reference to Mr. Donaldson’s defence of the Westminster Commission 
of Sewers; which, however, furnished us with ample evidence as to the 
defects of the present system, or rather want of system, and the necessity 
for its entire reform. 

We cannot recapitulate all that we then said, but we may usefally 
avail eurseives of some of the evidence which we then adduced. We 
showed, on the authority of Mr. Donaldson, that in consequence of the 
want of unity of action, very large sums had been expended in rebnilding 
the maln sewers and deepening the outlets. Thus, the Essex-street newer, 
between 1816 and 1836, was lowered throughout a length of 5800 feet, or 
upwards of a mile. The eastern branch of the Hartshorn-lane sewer, 
likewise іп the Westminster Commission, between 1831 and 1839 was 
lowered throughout a length of 4200 feet; and another branch of the same 
sewer, between 1820 and 1837, throughout a length of 8400 feet. The 
whole of the King-street sewer was, before 1833, lowered on а length of 
1800 feet, and the Wood-street sewer, the College-street sewer, and the 
Horseferry-road sewer, were also lowered. Thus, іп one division—the 
Westminster division—the great extent of 21,450 feet (or 4 miles) of new 
main sewer has been constructed. Of this we shonld not of itself com- 
plain, if the whole system were not faulty, and if, instead of merely ree- 
tifying old errors, the new works did not, as we have already shown, 
involve farther errors. 

The worka on King's Scholars’ Pond Sewer аге во heavy and so extra- 
ordinary, that Mr. Donaldson and others look upon them with a great 
degree of pride, as involving the application of much skill and ingenuity 
to overcome the difficulties with which the surveyors had to contend. 
Thus, the driving of the new sewer, for 550 feet in length, and at a coa- 
siderable depth, was carried on from withinside the sewer, and an inverted 
arch was constructed, and the old obstructions removed ; the works being 
carried on under buildiags, and having been considered impracticable by 
John Rennie, Jessop, Chapman, and others. In some parts of its course, 
this sewer was driven under courts narrower than itself, and frequentiy 
below the foundations of contiguous buildings, without 10810006 injury 
upon them. 

It is scarcely credible, that works so expensive and so difficult should 
bave been undertaken withont апу sdequate necessity ; and yet such is 
the fact, for, as we have already shown, the Regent-street sewer is amply 
sufficient for the drainage of the district; and, by the use of it, the en- 
largement, or rather reconstraction, of the King’s Scholars’ Pond Sewer 
might have been avoided, and the drainage carried to a shorter and more 
effective outfall. 

The works in the City of London Commission have been, to a great 
extent, of the same character as іп the Westminster Commission, having 
been directed to the formation of new outfalls, not for their own drainage, 
but for that of the upland districts. Under a proper system, the expense 
of the outſalls would fali on the whole district, and the outfalls would be 
Properly adapted to the extent of duty which they have to perform. 

The Westminster Commission, among others, long persisted in the use 
of flat sides to their sewers, thoagh frequent failnres occurred in their 
application, and they were expensive and cambrous in construction, while 
there was adequate experience that the oval form of sewer adopted in the 
Regent-street and Holborn divisions was of greater solidity, was less ex- 
pensive, and better caiculated to secure a quick drainage. Naturally, the 
great object in sewage is to get rid of noxious waters as quick as possible; 
not to keep them penned up, festering among the dweilings of the people, 
bat to discharge them with the utmost speed. This, the Westminster form 
of sewer was not calculated to effect ; while the oval form was perfectly 
competent, as the investigations іп our Journal, and the subsequent adop- 
tion of our views, have fuily proved. 

A comparison of two classes of sewers, іп the Westmioster and Holborn 
divisions of sewers, under the old plan, will show how wastefal was the 
expenditure under the former system. 

In these calculations, the cost of materials and labour being taken as 
the same in each case, at 18. per foot reduced, ог £13 32s. рег rod of 
brickwork, and 18. per cubic yard for digging, stratting, and Glling-in or 
removing the surpius ground ; the top of the sewer being taken as six feet 
below the surface of the ground. 

Westminster first-class sewer: 17 feet brickwork, 17s. ; 


34 yards digging, 85. 4d. ;—total s . . . 20s. 4d. 
Holborn and Finsbury first-class sewer: 13 feet briok · 
work, 12s.; 3 yards digging, 38s. ;—total . . . 15s. Od. 
This shows a difference of 58. 4d., ог more than 80 per cent. 
19 


188 


Westminster second-class sewer: 15 feet brickwork, 


15s. ; 8 yards digging, 38.;—total . : . . 188. od. 
Holborn and Finsbury second-class sewer: 0 feet brick- 
work, 9s.; 2} yards digging, 2s. 4d.;—total . . 118. 44. 


This shows а difference of 68. 84., or between 50 and 60 per cent. 

A Holborn first-class sewer used to cost less than a Westminster first or 
second class—being, in fact, 20 per cent. cheaper than the Westminster 
second-class sewers. It is, therefore, scarcely conceivable that the mon- 
atrous waste of money involved in carrying out the Westminster mode of 
construction should bave been so long persevered in. 

The worst feature, however, in the present administration of the sewage 
is, that it is virtually inacessible to that class of houses which most require 
dralnage ; and it is no exaggeration to say, that the dwellings of the lower 
classes іп Londou are left without drainage. Very expensive and very 
well constructed main sewers and secondary sewers are laid down, but so 
far from being applied to drain the dwellings, it is as much as they do to 
drain the surface of the streets and roads. This arises from the commis- 
sioners of sewers carrying their labours no farther than the streets, leaving 
the householders to make the communications with the sewers. 

We were going to say that the commissioners left the householders to 
make the communications at their own expense with the main sewers, 
but that would scarcely represent the true state of the case, for the 
fact is, that the householders can only make a communication by ex- 
posing themselves to heavy pains and penalties. The regulations of the 
commissioners in most districts require as mach expense to be incurred іп 
carrying a drain up to a house, ав in laying a sewer in a small street, and 
the result Is that sewer drainage is а luxury unattainable by many of the 
middle classes, and the majority of the mechanics and of the poorer 
classes. 

A most expensive main sewer may run within a few yards of a house, 
but the outlay required for running а drain into it is so large, is so dis- 
proportioned to the necessity of the house, and so exorbitant iu reference 
to the means of the landlord and the extent of the rental, that the idea of 
incurring such ап expense is given up as hopeless. The consequence is 
that numbers of houses have cesspools, and іп the closely crowded houses 
in the small сопгін and alleys, it may be taken as the general rule that 
there are ао water closets, that fetid waters are kept on the premises, that 
noxious miasma 16 ав it were hoarded up, and all the appliances of fever are 
held in readiness to tell with fatal effect among a population, whose careless 
and improvident habits readily predispose them to the attacks of infectious 
disease. For such a state of affairs, so fatal to the poorer classes and so 
dangerous to the wealthier, the commissioners of sewers must be held ac- 
countable ; and no remedy cau be considered effectual until auch a system 
is adopted, as wili make it incumbent on the officers of sewers to provide 
adequate drainage for every house, rich or poor, and give medical men 
and officers of health the efficient means of removing evils which they 
may deplore, but cannot prevent. 

We have already stated in the pages of the Journal that the charge of 
the Westminster Commission of Sewers acted as prohibitory on fourth-rate 
bonses within their jurisdiction, the charge being 10s. per foot. This 
charge of 10s. per foot is made on the length of the frontage of the 
house for permission to be allowed to enter one of the commissioners’ 
sewers, built at the expense of the public; and if it be a corner house, 
the commissioners will not allow it to be drained at ali into the sewer, 
although there is a public one within 12 feet of the house, and will 
compel the party to build a new sewer along the front of the house, and be 
at the expense of an expensive connection with the old sewer. The whole 
expense of forming this sewer and a drain for one fourth-rate house would 
cost at the least 152, to 203., being 10 per cent. on the cost of the house, 
which might be done for about 23., if the commissioners would allow the 
house to be drained {nto the existing sewer. This is not a supposed case, 
but one which has actually occurred within the Westminister district, so 
that parties considered it their duty to construct cesspools to avoid au ex- 
cessive outlay. By requiring each house to have separate drains, at what- 
ever distance the house may be from the sewer, the charge of a heavy 
drain is seriously aggravated, whereas in many cases one draia would be 
sufficient for two or even for three houses. In fact, what is the difference 
between allowing such a practice, and running an inferior sewer ара 
small court into which many short drains are allowed to be made? 

We wish some member of the House of Commons would move for a re- 
turn of the length of all the sewers which have been built, rebuilt, or re- 
paired at the expense of the public by the commission, their cost, and the 
actual number of houses on each side of the sewer which drain into It, and 
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the number which do not, distinguishing courts; if we are not very much 
mistaken, this return alone would upset the present commission, and would 
show that these commissions do their utmost to obstruct the drainage of 
the metropolis, and consequently to injure the health of the inhabitants. 
What we contend for is, that if the commissioners are obliged to construct 
а sewer for public purposes, that all the houses on each side should be 
allowed to enter it, for, generally speaking, where the commissioners do 
build a sewer, it is through an old district which has been paying sewer 
rates for many years: for instance, a sewer has been built in High-street, 
St. Giles's, by the commissioners, and although the houses on each side 
have been paying rates these 50 or 60 years past, they are not allowed to 
drain into it, without paying a бое of ten shillings per foot frontage. 

If the management of the sewage in the metropolis present soch а state 
of affairs, what can be said of the paving boards? It is bad enough to 
have half-a-dozen commissions of sewers, each of which embraces a large 
borough or many parishes; bat the paving boards in many cases bave not 
even the jurisdiction of a parish or a borough, but some parishes are split 
up among a score paving boards, each separate estate having its own pav- 
ing and lighting boards, its own set of commissioners, and its own set of 
officers to take charge of the paving, lighting and cleansing of a narrow 
confined district. The poisance prevails to such an extent, and the want 
of organization is so strongly felt, that it is most extraordinary that it 
should have been submitted to во long. If Lord Morpeth should let the 
commissions of sewers alone—though we do not see why һе should—there 
ought at апу rate to be a consolidation of the paving boards, either into a 
central board or borough boards. At present, the City of London is the 
only district having а consolidated board, which is aleo that of the commis- 
sioners of sewers, and nothing bas occurred іп the working of that board 
to show its inferiority to the labours of the score or more boards, who mis- 
manage the affalrs of districts not greater in superficies, nor of more im- 
portance in extent of traffic. 

It ie stated, that besides the City of London Commission and the Regent- 
street Commission, there are no less than 84 different boards having the 
management of the paving in the metropolis. In the parish of St. Pancras 
alone there are no less than 16 different boards. In Kensington there are 
ten boards, in Lambeth there are seven boards, in Newington Butts six, іп 
Whitechapel six, іс Bermondsey five, іп St. George’s, Southwark, four, 
іп St. Andrew’s, Holborn, four, and іп Shoreditch, fonr. 

Some boards have only the management of the highways, some only of 
the lighting. 

Altogether there is such a confusion that the commissioners themselves 
in some cases scarcely know what they are about. 

Of course, each of these boards has it own commissioner, its own clerk, 
its own surveyor, and its own rates, aod it is easy to determine what must 
de the consequences,—that while the ratepayers are overcharged for soch an 
establishment, the officers are inadequately remunerated. Instead of 
liberal salaries being given to parties of competent abilities, miserable 
stipends are allotted to those who now discharge the offices, while the 
public are not thereby benefited. 

That it is requisite to have eighty-six clerks to boards and their subordi- 
nates, we cannot conceive that any опе will take the trouble to affirm; 
while their reduction would leave a well-paid staff, and effect a large 
saving. 

The surveyors and assistants attached (о eighty-six boards would, no 
doubt, be reduced in number, though perhaps not to such an extent as the 
clerks, while the re-appointments would secure а la rge and efficient body 
of officials, with a graduated scale of liberal salaries; giving а stimulus to 
merit, and holding out an adequate reward for long services, 

We are sure that the surveyors of the City of London, of the Woods and 
Forests, and of St. Marylebone, are not worse paid than the surveyors of 
such petty districts as Ely Place, the Saffron Hill Liberty, Tothill Fields, 
the Brewer’s Estate, the Lucas Estate, or the Harrison Estate. 

Under the present state of affairs, it frequently happens that the com- 
missioners of sewers or of paving are restricted in their powers of useful 
action, or imagine themselves to be so, and as the cost of amending a local 
act for a small district is considerable, they are often virtually debarred 
frem the official discharge of their duties, This is one of the many cir- 
cumstances consequent on their small and limited jurisdictions. Some of 
the commissioners of sewers consider that they are not empowered to do 
anythlug else but to repair old sewers, —all concur that they Бате no 
effective powers to make drains to houses, or to take necessary measores 
for the preservation of the public health, 


There is nothing in the managemeut of these paving boards, which cas 


1947.) 


be considered at all favourable to their pretensions of fulälling their duties. 
They аге virtually irresponsible in the discharge of individual duties, and 
individuals are powerless against them; while being appointed by popular, 
and often by party election, they will take no measures, which by increas- 
ing the rates, may secure a better state of affairs, bot endanger their tenure 
of office. 

It із scarcely possible to walk down a main street without seeing the 
verious tastes of these gentlemen exhibited in the shape of specimens of 
granite, macadam, wood, or asphalte, in every variety of form, often so 
badly constructed as to endanger the lives and limbs of passengers and 
сае, and always iu such a fithy condition as to be a serious and objec- 
tionable nuisance. By the dirty state of the streets and roads, the houses 
are bespattered with mud, and shopkeepers are deterred from adopting 
light asd expensive paintings and decorations. The dust created is blown 
into the houses to the deterioration of books, linen, and forniture, and іп 
the case of tradesmen, to the very considerable injury of their stock. As 
to passengers, in summer their eyes, mouths, and nostrils are filled with 
dried horse-duog under the name of dust, and іп winter their clothes are 
spoiled by the accumulations of mud; whereas, under a proper system, it 
bas been practically shown, there is по reason why even the most crowded 
thoroughfares should not be kept clean, summer and winter. 

Upon the waste of manure which takes place іп the metropolis, we will 
sot dilate. It suffices that it is disgraceful to a practical country like 
this, that such large resources should be lost to our agriculture. 

We must say, that if an amalgamation of commissioners is to take place, 
we can вее по reason why it should not include the metropolitan roads and 
the county bridges, which should certainly not be separated from the juris- 
diction of a competent authority. 

We are free to admit, as we have already said, that it may be a matter 
of question how far Government control should extend, but we do not think, 
ова fair and impartial investigation, there can be any doubt that a соп- 
solidation should take place under one body of the jurisdictions for drain- 
ing. paving, ligbting, and cleansing the metropolis. 

Whether that should be under a Government board, or whether ander 
ап elective board, we are not prepared to determine, though each would 
bave its advantages and disadvantages. 

A Goverument board would be virtually irresponsible, and would in- 
volve the disposal of a considerable amount of patronage, over which at 
the present time no effectual control could be devised. 

An elective board might want unity, might court popularity by avoidiug 
the discharge of disagreeable duties, and might dispuse of its patronage if 
not for political purposes, at any rate for jobbing purposes. 

Some of the evils of an elective board might be readily cured by making 
the election, not annual, but for а period of four years, thereby securing a 
certain degree of permanence of character in the board, and at the same 
time leaving each member at a proper period to answer to his constituents 
for the discharge of his duties. At present, the commissioners of sewers 
are irresponsible, and no Government board could be so bad іп that re- 
spect. 

An amalgamated board might be formed from representatives of each 
great division of the metropolis, those from the City of London being 
named by the corporation, and those from the large divisions, as Si. Pan- 
crasand St. Marylebone, being named by the vestries. There could be no 
more difficulty in electing members of such an administrative and repre- 
sentative body (Бап in electing guardians for poor-law boards, and we 
know of no objection to the adoption of such a course. 

Under such circumstances, the distribution of patronage would be less 
obnoxious, and would most probably be faithfully complied with. 

If such an elective board were formed, there should be no controlling 
power on the part of the crown, for that would destroy the energy and re- 
sponsibility of the board without transferring it elsewhere. We should, 
however, be disposed to allow to the Crown a complete power of inspec- 
tion, whieh for all practical and aseful purposes would be quite as effective 
as control, and would bring the proceedings of the board withib the cog- 
nisance of parliament. 

At all events, whatever may be our views aa to the parties with whom 
power should be intrusted, we have no doubt it is for the interest of the 
publie, and for the interest of architects, engineers, and surveyors, that the 
general principles of Lord Morpeth’s bill should be adopted aud carried 
ost. 


THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 


139 


THE ROYAL ITALIAN OPERA, COVENT GARDEN. 

One of the most important architectoral events of the season has been 
the reconstruction of Covent Garden Theatre, as the Royal Italian Opera. 
This has been executed under the direction of Mr. Benedict Albano, 
hitherto better known as an engineer, io which profession he has already 
acquired mach reputation among ов. The transition from fiax-mills, 
steam boats, and railways, to an Opera-house, is a sudden, perhaps a 
violent one, but Mr. Albano has shown that in the fine arts and the oseful 
arts Le bus equal powers of design and execution. 

Covent Garden was previously known as one of our largest theatres, 
but it did not afford the extent of accommodation required hy the new 
lessees, and Mr. Albano therefore laid before them three plans, one by 
which it would have been transformed into the largest theatre in the world, 
surpassing San Carlo and La Scala, a second smaller than those theatres, and 
a third which, though it gave additional tiers of private boxes, left the 
theatre of its original size. It із the second plan which has been adopted, 
though we wish, for Mr. Albano’s sake and our own, he had been allowed 
to eclipse our foreign rivals, and redeem os from Byron’s old reproach of 
inferiority to theatres which will each accommodate nearly 4000 persons. 

The old Covent Garden Theatre, it will be remembered, was constructed 
by Sir Robert Smirke, after the бге in 1808. Не, also, wished to have a 
larger theatre, but was overruled by Joho Kemble, who was fearful that 
if the theatre were larger nobody would be seen or heard. Sir Robert’s 
object was therefure to construct the smallest possible interior or auditory 
within as large an available exterior as possible. His interior stood against 
fire and harm during the long theatrical generation of nearly forty years, 
but has succumbed at length, before the hand of Mr. Albano, toan unhappy 
fate, that of the destruction of works, which is likely to attend Sir Robert 
Smirke, as it has Sir John Soane. Sir Robert modelled his building, ac- 
cording to his statement, on the Parthenon at Athens, and the exterior 
possessed considerable merit. 

We must now proceed to give what sketch we сап of the building, 
though we cannot go into any detail, in consequeuce of our engravings not 
being complete for the present number, which prevents us fiom making 
the necessary references to illustrate our description. 

И must be observed that the great design has been to convey the idea of 
grandeur and imposing magnitude, and this has beeu moat skilfuliy carried 
out; while all that constructive skill could do, and all that attention to 
comfort demanded, has been completely effected. \ 

The plan having been settled, Mr. Albano proceeded to pull down the 
whole interior of the audience part and parts adjoiulng, and to re-arrange 
it. He has thus been able to get an enormous auditory, and а grand range 
of saloons with suitable approaches, 

In the grand front, beyond what we have already noticed, the chief alter- 
ation is the carrying of а carriage-way beneath the portico, whereby 
visitors are saved the annoyance of getting out of their carriages in the 
wet, and the street approaches are widened. 

On entering by the grand front, a magnificent ball ара staircase attract 
attention, These are decorated with columns painted iu imitation of Sienna 
marble, and lighted from lofty brouze candelabra. 

At the head of the staircase is a range of saloons level with the grand 
tier, and 130 feet in length. Preceding these is the Shakspeare room, with 
a statue of the poet; the next is the ante-room communicating with the 
saloon or crush-room, forming three compartments by means of Ionic 
columns, and with a quantity of large mirrors on the walis. As the walls 
are papered with green, the gilding produces an exceedingly good effect, 
while comfort and luxury are consulted in the ottomans and couches, 

On entering the theatre, it is seen that its dimensions are on a very large 
scale, as to height and breadth. The breadth between the boxes, 60 feet 
diameter, is particularly striking, and also the extreme height of the house, 
The pit has been sunk, and the tiers of bores now rise six іп number, 
forming a colossai amphitheatre of unaccustomed proportions. 

The dimensions of the house are 80 feet from the curtain to the front of 
the boxes, and 60 feet in breadth between the boxes, and the width across 
the stage between the columns of the proscenium 46 feet. 

The ceiling is one of the attractions. Its dimensions are 70 feet by 62 feet. 
Prom the centre depends the enormous chandelier, one of the largest in Eng- 
land, and which is almost the only source of light to the house. It con- 
sists of several rings of light, and twelve clasters of twenty to five-and- 
twenty jets, producing the most brilliant light, while the reflection and 
polarization of the drops and pendauts increase the picturesque effect. The 
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ceiling itself represents the sky, and із of peculiar form, partly elliptic and 
partly hyperbolic, so as to be in conformity with acoustic principles. It is 
also coved all гооп. We may note, too, that the proscenium forms a 
splayed arch, во as to throw the voice into the centre of the house. АП 
that could be done to make the house a good hearing house has been 
effected. 

The ceillng is In keeping with the decorations of the house, of which the 
leading colours are white and gold, here and there set off with a slight 
turqnoise blue. The relieved ornaments are all in the cannahic composition, 
which admits of the gilding being highly burnished. The whole effect of 
the decorations is chaste and picturesque, while, by the boldness of the 
proportions, grandeur is preserved. 

We may note that the ventilation hss been the subject of the special care 
of the architect, and in which he seems to have attained much success. 

The approaches to the house have all been re-arranged, separate entrances 
being provided to the royal boxes, to the hoxes and stalls, to the pit, and to 
the gallery, with fire-proof staircases. The details in every part are also во 
arranged as to give the greatest comfort, and to enable а large audieuce 
conveniently to sit through a long performance, as well as to hear perfectly. 
This is really as great an advantage to the actor as to the hearer, as, without 
it, due atteation cannot be paid to any representation, however skilful, 

While we cannot withhold our testimony to the solidity of the construc- 
tion, having inspected it in detail, we are bound also to notice the rapidity 
with which the alterations were completed, the old interior having been 
pulled down, sud the new one erected from the foundations, within four 
months. This is a great feat, performed by Mr. Albano; and we must state 
that great credit is due to Mr. Holland, the builder, and Mr. Ponsonby, the 
decorator, for the rapid manner they have executed the work. The brilliancy 
of the gas also, it is to be observed, is due to the use of Мг, Low’s patent 
for napthalizing ¢. 


STATE AND PROSPECTS OF FRENCH RAILWAYS.* 

One of the greatest advances that has yet taken place in the progress of 
European civilisation is slowly but surely approaching in the comprehensive 
system of railways in course of construction in France. The object of the 
following review is rather to glance rapidly at the present position of French 
railways than to dwell at any length ‘on the reflections that naturally present 
themeeives on entering into the consideration of such a subject. 

Paris іо Rowen.—The first line that comes under our notice is that from 
Paris to Rouen, opened for traffic ou lst May, 1843, being the first of the 
French railways, in chronological order, which was completed to the north 
of Paris. It is eigbty-four English miles in length, and was constructed 
from the plans of Mr. Locke, the engineer of the South Western Railway. 
The present net returns are about 8 per cent. on the capital, and the receipts 
which were 8,8321, from passenger traffic, and 3,7221. from goods traffic In 
January, 1844, were respectively 10,038/., and 14,6931. in the same month 
of the present year. The extension of this railway, 57 miles іп lengtb, from 
Rouen to Havre, is completed, and opened last month: it has occupied a 
long time in construction, from the numerous works of art necessitated by 
the uneven character of the country throngh which it runs: among others, 
six important viaducts, one of which—that at Barentin—fell down shortly 
after it was completed, about fourteen months sgo, and has since heen re- 
built. There is also a bridge over the Seine, at Rouen, about 1.200 feet 
long., This line will complete the railway communication between Paris and 
Havre, which is the port of the capital, as far as its maritime trade with 
countries out of Europe is concerned, and where it will communicate directly 
with extensive docks now building. The terminus of the Rouen railway, at 
Paris, in common with that of the short lines from Paris to St. Germains, 
and to Versailles, by the right bank of the Seine, opened in 1837 and 1839 
respectively. In 1840 another railway was completed to Versailles by the 
left bank of the Seine. Neither has proved very profitable; but it has been 
proposed for the two companies to amalgamate, and from a jolnt station at 
Versailles, to extend their lines to Chartres, Rennes, and Britanny. 

Paris to Orleans.—Goiug westward, the next line we meet is that from 
Paris to Orleans, completed at the same time as that from Paris to Rouen, in 
1843. The length of this line, including a branch to Corbeil, is 93 miles; 
the share capital 1,600,0002, and the net returns about 10 per cent. It not 
only unites Paris with the flourishing city of Orleans, hut also is extended 
thence in several directions; lst, by the Orleans, Tours, and Bordeaux Rail- 
way, 300 miles long, now in progress throughout, and already opened from 
Orleans to Tours, a distauce of 69 miles; 2nd, by the Tonrs and Nantes 
Railway, a branch from this to the principal centre of commerce on the west 
coast of France, 120 miles in length, the works of which are in a very for- 
ward state for about 65 miles, from Tours to Angers; 3rd, by the centgal 
railway from Orleans to Vierzon, Bourges, and Châteauroux. From Orleans 


“ This interesting document lately sppeared in the “ Daily News.” 
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to Bourges by Vierzon, а distance of 70 miles із completed, and тау be 

opened for traffic as soon as а bridge over the Loire at Orleans is finished. 
As the construction of such a bridge will require a considerable time, а tem- 

porary bridge is about to be thrown over to connect the two railways in the 
nterin. 

Paris to the Mediterrenean.—The next grand trunk line leaving Paris is 
that to the Mediterranean, the first section of which, from Paris to Lyons, 
will be about 300 miles in length. It is in progress throughout, bat will not 
be completed until 1849 at the earliest. About 45 miles from Dijon to 
Chalons, situated half-way between the two extremities of the line, are nearly 
completed, and might be opened in the course of the present year. From 
Lyons there are railways already open to St. Etienne, Andredieux, and 
Roanne, remarkable as being the first lines of any length completed ів 
France. The total length is sbout 90 miles, and these afford communication 
between the valleys of the Rhone and Loire, and pass through the Loire coal 
fields. The great line to the Mediterranean is continued from Lyons through 
Avignon to Marseilles; that part from Lyons to Avignon, 195 miles in length, 
including a branch to Grenoble, is not yet begun, although in the hands of a 
company; from Avignon to Marseilles, 65 miles in length, is nearly finished 
and will probably be opened in the present year. A railway, which wili 
branch from this at Tarascon, and rune to Nimes, Montpellier, and Cetto, a 
rising port on the Mediterranean, with а branch to the mineral district abont 
Alais, is finished, as also a small line in the neighbourhood of Bordeaux, A 
junction railway from Bordeaux to Cette through Toulouse hss been pro- 
posed, and а company has been formed to construct it. 

Paris to Strasburg.—A company has alto taken the railway from Paris to 
Strasburg, the length of which, inclading branches to Rheims and to Metz 
and the Prussian frontier, is nearly three hundred and sixty miles, The 
works are In rapid progress, and a tunnel under the Vosges, 2,800 yards in 
length, completed. The greater part of the line will be finished іп 1848, 
and the rest in 1849, with the exception of the section from St. Dizier to 
Nancy, which cannot be completed before 1850. A line from Strasburg to 
Bale, the total length of which, including the branch from Mulhouse to 
Thann, із 95 miles, was opened іп the summer of 1841; it has not enjoyed 
much traffic, and cannot until extended from Strasburg to the more important 
towns on the lower part of the Rhine. Ia the district enclosed between the 
Paris and Lyons and Paris and Strasburg railways, one railway is in pro- 
gress, viz., a branch from the former line to Troyes, and another ie proposed 
from Dijon to Mulhouse, uniting the two. One from Ss. Dizier to Gray, the 
point where the Lofine becomes navigable, has also been spoken of. 

The Northern Line from Paris.—The next line we arrive at, pursuing our 
course round the French territory, is the Northern line from Paris through 
Amiens and Arras to Douay, where the railway is continued In two direc- 
tions, one branch proceeding through Lille to the Belgian frontier, where it 
meets the Belgian state line from Ghent, and the other reaching the frontier 
via Valenciennes, whence it ls continued by the Belgian government line to 
Brassels. The total length is 204 miles, and the railway was opened through- 
out on the 20th June last. Branches from Criel (on the maiu line) to St, 
Quentin, and from Lille to Dunkirk and Calais are in progress. This line is 
of great importance, as connecting Paris with Belginm, Holland, and the 
North of Europe, and of still greater from tha fact tbat 90 miles of it, as far 
as Amiens, form part of the approaching railway communication between 
London and Paris. The rest of tbe railway from Amiens to Bonlogne, 75 
miles in length, is in a very advanced state, and wiil be completed іп less 
than a year. 28 miles from Amiens to Abbeville bave been finished for 
some months past, and are expected to be opened for traffic in the course of 
next month. Wheu tbis is accomplished the journey between London and 
Paris will be comfortably made іп 17 hours; and in 12 hours when the rail- 
way is open to Boulogne. To complete our survey of French railways, we 
have only now to notice the branches from Rouen and Havre Railway to 
Dieppe and Fecamp, for the construction of which a company has been or- 

ised. 

The hasty enumeration we have made of the various French railways com- 
pleted, in progress, or undertaken by companies who have already obtained 
their acts, appear sufficient to justify the assertion, that when finished, they 
wili not only furnish ready communication between Paris and the varions 
centres of populatiou and industry througbout the French territory, but also 
with the adjacent countries; and likewise afford great facilities on several 
lines of transit which already enjoy considerable traffic, both in gers 
and goods, and some of which are indeed the high roads of Europe: such as 
tbose from Londou to Switzerland, the Mediterranean, or Spain, through 
Paris, from the United States to Switzerland, vic Havre (a route taken by a 
large amount of goods-traffic), &e. 

Little remains to be said in addition to this almost tabular view of the 
French system of railways; but it would be incomplete without a few re- 
marks оп the railway legislation of France. All the French railways, with 
опе or two exceptions, are only conceded to the companies who have undere 
taken their construction, for a term of years, 80 that the companies have to 
provide for the reimbursement of the capital at the expiration of the lease 
by means of a sinking-fund, varying according to the length to which it ex- 
tends. The railways from Paris to Rouen and to Orleana were conceded 
directly to the companies for terms of 99 years; and that from Rouento 
Havre for 97; their agreements with the government having been after- 
wards submitted to the Chambers for ratification. After 1842 the govern- 
ment began to work on Ка own account on several of the great linee of гай» 
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way, the exact directions to be taken by which were settled by the Chambers 
in that year; and since that period, the greater part of the new lines have 
been pat up to auction, and conceded to the company offering the greatest 
redaction on а mazimum term of concession fixed by the Chambers. For 
some, the government has been reimbursed by the companies for any outlay 
expended on the line conceded to them ; for others, it continues to pay all 
the expenses of the earth work, leaving the company only to provide the rails 
and working stock—the length of lease of course varying, as опе or other of 
these alternatives has been adopted. Among the lines in the latter position, 
are those from Orleans to Bordeaux, from Orleans to Vierzon, from Tours to 
Nantes, from Avignon to Marseilles, and from Paris to Strasburg; and in 
the former, are the Northern Railway, those from Boulogne to Amiens, from 
Paris to Lyons, and several other important undertakings. The length of 
the leases has varied mach, according to the time at which the concession 
took place. The Boulogne and Amiens Railway, conceded in October 1844, 
before the excitement of 1845, was taken for 99 years, although of great 
valas, аз commanding the traffic between London and Paris; the Northern 
Railway, taken daring the heat of that excitement, and the great advantages 
of which hed been greatly exaggerated, bas only a lease of 38 years; the 
Paris and Lyons, taken subsequently, has one of 41. Тһе Lyons and Avig- 
mon is conceded for 45 years, the Bordeanx and Cette for 66. Among the 
Крег, part of the outlay for which is borne by the government, that from 
Avignon to Marseilles has а lease of 33 years, during which it is calculated 
и will produce 10 per cent. per annum to the shareholders, while the less 
Jucrative line from Orleans to Bourdeaux has only one of 28 years. The 
Paris and Strasburg Railway is conceded for 44 years, and that from Tours 
to Nantes for 34. Ву their acts, the various railway eompanies have a cer- 
tain maximum tariff imposed upon them, under which they may make any 
alteration, but which they cannot exceed. These rates are 1:664. per mile 
for а first-class passenger; 1°24d. for a second-class ; and 0:914. for a third- 
class passenger. For goods, the maximum rates allowed vary on each line, 
and are generally much higher than those actually charged on lines already at 
work. French railway legislation is confused, and, in many instances, faulty; 
while no one can now be blind to the evils of reckless competition, induced 
by the system of putting the leases of railways up to auction. On the other 
hand, the absence of parliamentary expenses, and the recognition of the 
principle that the first thing when a railway isto be made іп any particular 
district is to get a decision from the Chambers respecting the exact route to 
be taken by it, so that no surveys need be anderteken by the company until 
this is determined upon, cuntrast favourably with the course of proceedure 
adopted in this country. On the whole, however, many of the strictures on 
the French system of railway legislation made by Mr. David Salomons in the 
lucid and interesting comparison between that system and the one pursued 
in this country, contained in hia recent pamphlet, will be found to be correct. 
We have now entered into all the details it was our intention to touch at in 
the course of this brief investigation, but the whole subject will be probably 
rendered clear by a tabular view of the share capital of the various Freach 
railway companies, which we subjoin :— 


Name of line. Paid-up Capital Total share 
capital. not called. capital. 

Andrésieux and Roanne .. .. га 
Avignon and Marseilles ..| 800, 000 Т £ 800,000 
Bourdeaux and Cette 1,120,000 | £4,480,000 5,600,000 
— Teste .. 200,000 .. 200,000 
Boulogne and Amiens ..1 1,850,000 150,000 1,500,000 
Central line .. .. 660,000 660,000 1,320,000 
Dieppe and Fécamp 288,000 432,000 720,000 
Grand, Combe 640,000 aie 640,000 
Lyons and Avignon -.| 1,200.000 4,800,000 6,000,000 
Monterean and Troyes 6% 560,000 240,000 800,000 
Montpellier and Cette К 120.000 .. 120,000 
Mulhouse and Thann 104,000 a 104,000 
Northern of France . 3,200,000 4,800,000 8,000,000 
Orieane and Bordeaux... 780,000 1,820,000 2,600,000 
Paris and Lyons . . 3,200,000 4,800,000 8,000,000 
Orleans . 1,600,000 за 1,600,000 
Rouen . 1,440,000 ee 1,440,000 
Sceaux . 120,000 ae 120,000 
Strasburg . 1,250,000 3.750, 000 5,000,000 
Tours and Nantes өзе 400,000 1,200,000 1,600,000 
St. Germain .. ss 360,000 as 360,000 
Strasburg and Basle . 1,176,000 504,000 1,680,000 
Versailles (Right Bank ) 440,000 88 440,000 
(Left Bank) 400,000 г 400,000 


Total . 21, 408, 000 {£27,636,000 |£49,044,000 


с шаа ад a —— 
Or alittle more than 49, 000,000. Besides which, the several companies 
have raised by loan about 2,400,0004. 
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RICHARDSON’S REVERSING WATER-WHEEL. 


This wheel is designed for the purpose of raising slate from the 
Coombe Valley Quarry, and is proposed to do the work of a steam 
engine, without its attendant expenses—the chief object being to 
throw all its available power into direct action, without the interven- 
tion of gear-work. Its projector, Mr. Richardson, says, that to cause 
rotary machinery to reverse, it is usual to introduce bevelled gear— 
all gear-work creates friction—friction loss of power, waste of time, 
and money. To save time is the great desideratum in condacting the 
works of a public company; for if this important point is neglected, 
the profits expected to be derived can never be realised. 


The following description will explain the method of its working: 
---А and В represent a front elevation of the wheel; the buckets on 
the side A, are placed in ап inverse direction to those on the side 
B; C, is an over-shot launder, or water-course, flowing on to B; D, a 
backshot launder, conducting the water оп to A, which acts in а re- 
verse manner to that of В; E, a reversing gate, hung on a centre, and 
having a hollow quoip, similar to a common navigation lock-gate. F, 
a lever, attached to the axle of the gate, E, which, with its connecting 
pulleys, Н and 1, is made to tarn the water alternately off and on to 
the overshot and backshot launders, C, and D; G, the stopgate. H, 
the overshot pulley; I, the backshot pulley. J, the stopgate pulley, 
having а graduating plate, K, attached for the purpose of regulating 
the feed. L, feed-head, or reservoir. M, the water way of back- 
shot launder, D: when the wheel is set in motion, the lever F, is 


142 


polled over, and the gate G, raised; the water then flows on to the 
overshot section В. Onthe signal being given to stop, the gate G, ia 
shut down; and the water in the launder C, is just sufficient to drive 
the wheel half а revolution, when it stops for want of its propelling 
power. On the signal being given to start in a reverse direction, the 
lever F, is pulled over; and on the gate G, being raised, the water 
flows on to the backshot section A, and thus alternately. Thus, nearly 
the whole of the gravitating force of the water is applied in a direct 
manner, and must save, independent of the cost of construction, and 
liability of breakage in gear-work, a great amount of power, which, 
where water is scarce, is a considerable advantage. Mining Journal. 


REGISTER OF NEW PATENTS. 


GAS IMPROVEMENTS. 


Сеовсе Lowe, of Finsbury Circos, civil engineer, for “ Improvements 
in the manufacture of, and in burning gas, and in the manufacture of fuel.” 
Granted October 8, 1846; Enrolled April 8, 1847.—(Reported іп the 
Patent Journal.) 


This invention relates firstly, to preparing peat in combination with resin, 
pitch, oil, fat, or other bydro-carbonaceous matter, and making gas tbere- 
from ; secondly, to a mode of arranging apparatus for purifying gas; 
thirdly, to improvements in making gas from coal and other matters rich in 
carbon, by introducing steam highly heated into the retorts used for that 
purpose ; fourthly, to improvements in Argand gas-burners, whereby the 
gallery or apparatus for supporting the chimney is made to rise on a screw, 
so as to adjust the admission of the air to the fame ; and fifthly, to cer- 
tain means of manufacturing fuel from peat by causing dry blocks of peat 
to be saturated with pitch or other hydro-carbonaceous matter: the peat 
being prepared and dried, is piled in a square iron vessel, about eighteen 
inches deep, till within two or three inches of the top; a quantity of resin, 
tar, or other hydro-carbonaceous matter, bighly heated, is roo into the 
vessel till the peat is entirely covered ; beat is also applied to the bottom 
of this vessel, in which the peat is kept for about an hour, iu order to in- 
duce the hydro-carbonaceous matter to enter the peat; it is then run off, 
and the cakes of peat thus satnrated are placed on shelves or racks, and 
allowed to drain the unabsorbed matter from the surface thereof. A method 
which the patentee considers preferable to the foregoing is, instead of 
placing the dry peat іп an open vessel, he introduces it into a close vessel, 
similar to that used іп the well-known method of treating wood in which 
he forms a vacuum by steam or otherwise, and then allows the heated mat- 
ter to run in, and afterwards forcing it in with considerable pressure; the 
peat is permitted to remain іп this state for about half ап hour, when it 
тау be withdrawn, the unabsorbed matter being drained from the surface 
as before. Where tar is used the patentee prefers mixing with it about 
from five to ten per cent. of qnicklime in a state of powder, 

The second part relates to an apparatus for purifying gas, and which 
consists of two chambers placed one above the other, filled with coke, 
through which the gas passes, іп a similar manner to that which is known 
as the scrubber: the chambers containing the coke are divided by a space 
containing an apparatus for distributing a weak ammoniaca! liquor on the 
coke contained in the lower chamber; this apparatus, which forms (һе 
novelty of the invention, consists of two or more arms, placed оп an axis, 
on which it revolves horizontally, each arm being perforated with a number 
of holes on one side, at different distances from the centre or axis; the holes 
in one arm being оп a different side to that of the other, any liquid being 
allowed to pass into it causes it to rotate, and thereby distribute the liquor 
over the coke. The principle of this will at once be recognised to be the 
same as Barker’s mill, and will be readily understood. The upper cham- 
ber is farnished with a similar apparatus, which supplies it with water, or 
water slightly acidulated with muriatic ос sulphuric acids, іп а similar 
manner to the other; the weak ammoniacal water, or acidulated water, 
are contained іп reservuirs above the chambers, the fall propelling this ap- 
paratus as before described. The соке іп the upper and lower chambers 

„Is sustained on gratings, allowing the gas to pass freely through, which 
enters from the condenser by а pipe at the bottom, and passing through the 
chambers of coke, escapes from the upper chamber, partially freed from 
ammonia. This operation may either be conducted before or after the 
usual process of purifyiog gas, but he prefers that it should take place 
after that process, қ 

The third improvement, for the method of iutrodacing highly-heated 
steam to retorts during the production of gas or other matters, rich in car- 
bon, is as follows: —Steam being generated in а suitable boiler, is allowed 
to flow freely into the retort, at a point furthest distant from that at which 
the gas escapes; the steam in its passage from the generator to the retort 
is passed through pipes, heated to a great degree, in a similar manner 
to that employed for obtalning the hot blast, used for amelting iron and 
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other purposes; it is well known that this method of beating steam does 
not materially interfere with the pressure at which it may be generated, 
and which should not be greater then that at which the gas is produced, 
as it would cause too great a flow into the retort, neither shoald it be 
allowed to flow during the whole time of one charge, and, therefore, the 
pipes muat be furnisbed with snitable stop-cocks, and each retort furoished 
with а gas-buroer, во as to enable the workmen to judge when the jet of 
steam should be discontinned, which will be when the gas begins to lose 
colour, the regulation being easily acquired by a little experience. 

The fourth improvement consists in constructing the gallery which 
carries the chimney, во that it sball be adjustable, in order to regulate 
from time to time the height of the point at which the air snpplied for com- 
bustion shall be made to impinge on the exterior of the flame: the method 
shown in the drawings attached to the specification, is by cutting a screw 
on the inside ring of the gallery, and on the outside of the burners ; it will, 
therefore be apparent that on turning the gallery ronnd it will either raise 
or lower it, and at the same time the contracted part of which for deflecting 
the air will either be brought nearer to or farther from the jet of the burner, 
according to that which may be considered the best position, aod will be 
regulated in some measure by the extent of бате required; when the air 
is deflected by а cone inside the chimney, it is attached to the gallery and 
moves up and down with it; other means besides the screw may be em- 
ployed for raising and lowering the gallery, and thereby regulating the ad- 
mission of air as before explained. 

Fifth and lastly, this invention relates to the treating of dry peat and 
hydro-carbonaceous matter for fuel, іп the same way as that described 
under the frst head of this specification. Having described the nature of 
his invention, and that which he considers the best means of carrying the 
same into effect, һе wishes it to be understood that he доев not confine 
himself to the precise details berein described, во long as the principle of 
either part of bis invention be retained; but what he claims is—first, the 
mode of treating blocks of dried peat for the manufacture of gas һу placiog 
them ір an open vessel and immersing them in bighly-heated resin, pitch, 
oil, fat, or other bydro-carbonaceous matter, and also the saturating blocks 
of dry peat, by placing them іп closed vessels. Second, the application of 
revolving perforated pipes to distribute the purifying liquor in apparatus, 
auch as before described. Third, the application of highly-heated steam 
introduced into retorts when making gas from coal or other matters. 
Fonrth, adjusting the admission of air to the outer fame of Argand burners 
by means of a screw or otherwise. Fifth and lastly, the saturating blocks 
of dry peat, for the purposes of fuel, with resin, pitch, oil, fat, or other 
bydro-· carbonaceous matter, by means of an open vessel and beat, and also 
by means of a closed vessel, as hereinbefore described. 


GUN COTTON, 


Јонх Tayior, of the Adelphi, gentleman, for < Improrements ia the 
manufacture of explosive compounds.” Granted October 5, 1846; Enrolled 
April 8, 1847. (А communication.) 


This improvement relates to manufacturing an explosive substance, by 
the application of nitric acid or nitric and sulpharic acids to vegetable 
matters. The specification describes the converting of cotton into an ex- 
plosive substance, as the patentee considers cotton the most available sub- 
stance. 

In preparing cotton, take nitric acid of sp. gr. from 1°45 to 1°50, and sul- 
phuric acid of sp. gr. 1:85, and mix the acids in the proportions of three 
parts sulphuric acid, and опе part nitric acid; they are then allowed to 
cool down to between 507 and 60° Fab. and then rough cotton, prevloualy 
freed from all extraneous matters, is to be immersed in the mixed acids, 
in a snitable vessel of glazed earthenware, іп as open a state as possible, 
occassionally stirring it with a glass rod; the excess of acid is to be drawu 
or poured off, und the cotton pressed with an earthen. presser, lightly, во as 
to separate the principal part of the acid. The cotton is then covered and 
allowed to remaiu for one hour; it is then pressed, and thoroughly washed 
іп running water, to divest it from all free acid until it does not іп the least 
affect litmus- paper; afterwards it is to be partially dried by pressure, and 
to insure ils freedom trom free acid, it is to be washed in a dilute solution 
of carbonate of potass, made by dissolving one ounce of carbonate of potass 
in а gallon of water, and put under a press, and the excess of carbonate of 
potass solution pressed out, which at the same time renders the cotton 
nearly dry. It is thea washed in a solution consisting of one onnce of 
pure nitrate of potass io a gallon of water, pressed and dried in a stove or 
room heated by steam or hot water to the temperature of from 150° to 170° 
Fah. The nitrate of potass seems to increase the explosive force of the 
cotton, but it ів not absolutely necessary. Іп using cotton prepared as 
above, it must be borne in mind that to produce the same effect, much less 
must be used than of gunpowder, that is, іп about the proportion of three 
parts of the prepared cotton to eight parts of Tower proof gunpowder. 

Explosive cotton may be prepared by using nitric acid only, but the 
patentee prefers using the above mixture of nitric and salphuric acids. In 
using cotton prepared as above for the purpose of propulsion, as it is of 
a fibrous nature, it may be rammed at once into the gun, or if made slightly 
moist and pressed into a mould, it will, wheo dry, retain its form, and thas 
may be made into cartridges. 


ee 
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The patentee does not confine himself to the specific gravity of the acids 
above mentioned, neither to the exact process herein described, but what 
be claims is, the converting vegetable matters into explosive substauee by 
means of nitric acid. 


FILTERING APPARATUS FOR STEAM ENGINES. 


Nicholas Harvey, of the Hayle Foundry, Cornwall, engineer, for “ Im- 
ts in filtering of water for steam engines and boilers.” —Granted 
September 3, 1846; Enrolled March 3, 1847. 


These improvements relate to the introduction of a filterer in connection 
with steam engines and boilers, for the purpose of preventing incrustation, 
by packing in a vessel a, compressed sponge b, or other filtering medium, 
between two perforated plates с, as sbown in the annexed figures. The 
supply of water is forced through the sponge by the action of force pumps, 
mod during the passage of the water, the mad or sediment is deposited in 
the vessel f, from which it is occasionally removed. 

Fig. 1, is a vertical section of the apparatus, а із a cylindrical case, б 
the sponge or filtering medium compressed between two perforated plates 
e, the pressure оп the top plate being regulated by the weights d; the sedi- 
ment is deposited on the funnel - shaped diaphragm e, and then passes through 
the aperture in the bottom into the vessel f; at the top of the vessel is а 
fannel g, with a cock for the purpose of introducing water to cleanse the 
sponge or filtering medium ; А is the feed pipe for supplying the filterer 
with water, and i the feed pipe to the boiler ; j is a pipe for drawing off 
the sediment from the vessel /. 

Fig. 2, shows the apparatus connected with the hot well, and is similar 
in principle to fig. 1. 


FLATTENING GLASS KILNS. 


Henry Deacon, engineer, of Eccleston, Lancashire, for“ Improvements 
in the construction of flattening kilns.—Granled September 26, 1840; 
Enrolled March 26, 1847. 


These improvements relate frst to the introduction of a moveable bridge, 
or partition to close the aperture between the flattening kiln and the piling 
kiln, used in the manufacturing of glass, and іп the application and ar- 
rangement of wheels and rails (о the floors of the kilos, and to the flattening 
stone. The bridge is similar to those generally adopted by ігов musters, 
engineers, and smiths, for furnace doors, by constructing a frame of 
wrought or cast iron, to cover the opening between the kilns; this is filled 
full of fire-bricke, and suspended from the end of a rod passing through 
the roof of the kiln, and attached to the end of a chain, which after passing 
over pulleys, has a counter-balance weight attached to it, in a position for 
the workmen to open or close the communication between the kilns. 

The patentee states that this moveable bridge is very usefui in bending 
glass for tiles, or for roofs of conservatories, &c. The mode of manufac- 
ture is as follows: having placed the monld on which the glass is to be 
bent on the flattening stone, the glass is inserted through the push hole, 
where, after it is properly heated, it becomes the shape of the mould ; 
the communication between the kiins is opened by raisiag the bridge or 
partition, aod the mould is pushed back into the piling kila, where it is 
removed from the mould by suitable instruments used for that purpose, 
and may be piled there, either on its edge or on its side; the bridge is then 
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closed, and the operation of preparing another article із commenced as 
ore, 

The second improvement relates to building in the floor of the spreading 
aad piling kilns, and furnishing the spreadiog stone with suitable raila, to 
run thereon. The wheels employed for this purpose are of cast iron, 
about 17 inches diameter, by an inch broad in the rim; they are built in 
the floors of the kilns in two rows, each row about two thirds the breadth 
of the spreading stone from the other, and (Бе wheels from centre to centre, 
ata distance in „proportion to the length of the stone ; the floor is built 
close up to the sides of the wheels, till nearly on a level with the periphery ; 
any dast or broken glass falling down into a chamber below, from whence 
it may be drawn by saitable instruments. The rails on which the spread- 
ing stone is supported is straight along the lower edge, or that which comes 
in contact with the wheels; the upper edge bas several raised clipping 
pieces which are reduced until the stone is fairly bedded thereon; and 
furnished with lugs at either end to embrace the stone and keep it in a 
proper position with the rails. One of the rails is furnished with a groove 
in the direction of its length rather wider than the periphery of the wheels, 
which guides the carriage as it traverses backwards and forwards on the 
circumference of the wheels, from the spreading or flatting kilne, to the 
annealing or piling kilns. 


TUBULAR BRIDGES. 


Wis FAIRBAIRN, of Manchester, civil engineer, for “ Improve- 
mente in the construction of iron beams for the erection of bridges and 
other structures!’ —Granted October 8, 1846; Enrolied April 8, 1847. 


These improvements relate to the construc- 
tion of iron beams or girders, for bridges and 
other structures, by the use of plates of metal 
united by rivets and angle irou, Fig. I, is a side 
elevation of part of a hellow iron beam, ar 
girder; and fig. 2, a transverse section,—za, side 
plates; b, bottom plates; с, с, interior vertical 
angle or T iron for connecting the plates, a, a, 
with the covering plates, or styles, d, and rivets. 
The side ro are to be put together with butt 
joints, and rivetted in a similar manner to boiler 
making. The top of this hollow beam is formed 
of two or more rectangular cells, composed of 
plates f, and ачен ігор 2, fastened by rivets, 
and attached to the side plates a, by the angle 
M iron i. The bottom of the hollow beam or girder 
ls formed of iron plates b, fastened by means of covering plates over 
the cross joints, and rivets attached to the side plates by angle iron. 
The top of the hollow beam, or girder, may be constructed of cast or 
malleable iron, either cellular rectangular, as shown in fig. 2, or of an 
elliptical or any other suitable form, to prevent the top giving way, or 
puckering from compression; or other methods may be employed, such 
as thick metallic casting, or lighter iron plates, arranged so as to form 
hollow cells. The bottom of the hollow beam or girder may be also con- 
stracted of а series of plates, b, either of single or double thickness, 
rivetted together; the plates are united to each other by alternating 
or Мак joint, and by a peculiar mode of riveting, called by the 
inventor chain-riveting, as it forms an entire chain of plates through- 
out ; and the structure so unites the covering plates over the joints as 
not to weaken or otherwise injure the plates by tows of transverse 
rivet holes, but to form a connecting link to each jolnt, by a series of 
longitudinal rivets or pins. The drawings attached to the specifica- 
tion show various forms of girders to render them applicable to fac- 
tories, warehouses, dwelling-houses, &c. 
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IMPROVED WATER CLOSETS. 


Josern Bonnett, of Deptford, Kent, engineer, for ч Improvements 
purposes.” Granted April 15; Enrolled om 15, 1846. 
Ng. 1 


This invention relates to an improved form of water closet, for 
shipping, and which is also applicable for dwelling-houses, where the 
sewer or outlet may be alove the water closet. Fig. 1 is a section, 
and fig. 2 а side view, of a water closet with the improvements. The 
basiu is supported upon a flanged elbow piece f, and bolted to a ho- 
rizontal pump or piston barrel G, terminating in a delivery piece g. 
Within the elbow piece f, there із а valve, opening towards the pis- 
ton barrel, which valve is fitted and dropped into its place upon a 
seating, as shown іп the drawing, previously to the basin being fixed. 
Within the piston barrel G, there is a piston, furnished with u valve, 
opening towards the delivery end of the barrel ; this piston is worked 
by two horizontal piston-rods, passing through stufting-boxes,—only 
one is seen in fig. I, but the ends of both are shown in fig. 2. On the 
upper part of the delivery piece g, there is a valve, opening outwards 
towards the second delivery piece i, upon which an union screw із 


in water closela, part of which improvements is applicable to other useful 


Fig. 2. 


cut, for the attachment of a soil pipe, which may be taken to the 
most convenient point (either above or below the water-line), for 
delivering the matters ejected by the piston. Lis the handle, work- 
ing through a slot in the seat of the closet, by which the action of the 
closet is effected, through levers and connecting rods, working the 
horizontal piston-rods, and also for giving motion to a rod which 
opens and closes the cock B; this cock communicates with the water 
on the outside of the ship by a pipe on its nnder side, and with a 
reservoir or cistern pipe (A) above, and also with the basin of the 
closet. On raising the handle L, motion is given to the cranked 
levers, which causes the piston with the valve to traverse in the 
barrel G, as shown by the dotted lines (fig. 1), and expel whate ver 
substances have passed through the valve. The motion of the levers 
will at the same time open a communication with the pipe A, the 
contents of which will тәй down into the basin. Оп pressing down 
the lever, the piston will retrogade in the barrel G, and whatever 
substances have passed the valve f, will be forced through the valve 
in the piston, into the piston barrel, and be ejected hy the next motion 
of the piston. The connection with the external water will, by 
the same movement, have been opened, and the pipe A will become 
filled, ready for rinsing the basin on the next movement of the pump. 
In order that the pipe A, may perform the office of an elevated reser- 
voir or cistern, it should be from two to three feet higher than the 
top of the basin; it is fitted with a floating air-valve at its upper end, 
which is closed by the rising of the water when the pipe is filled, but 
opens and admits air when the pipe is discharging its contents into 
the basin. The pipe must be of snch capacity as to hold the quantity 
of water required for the use of the besin. The patentee prefers a 
small pipe (say 2 inch diameter), and leads it in а convoluted or zig- 
тақ form, as shown in the engraving, so as to maintain a head of 
water as long as possible, to give the necessary force to the jet pass- 
ing through the fan. If the watercloset is to be fixed іп а ship, so 
that its seat will at any time be less than two feet below the level of 
the external water, the water will not rise high enough in the pipe A, 
to acquire sufficient force by its gravity to cleanse the basin. In such 
cases the supply of water is to be drawn by means of a small force- 
pump or pumps worked by the lever, as shown in fig. 3; these pumps 
drive the water through a pipe carried up one foot or more higher 
than the level of the external water line, so as to guard against any 
undue influx of water through the pamp valves, . 
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LIFE BUOYS AND BOATS. 


Автнов Hows Ногрвтовтн, Esq, of Brookhill, Dartmouth, De- 
woushire, for “Improvements in buoys, and in giving buoyancy to 
boals.”—Granted August 99, 1846; Enrolled February 29, 1847. 

This invention relates to the employment of india-rubber for tubes, 
and vessels, prepared as described in the specifications of patents 
granted to C. Hancock and A. Parkes. 

The life-buoys are tubular vessels of prepared india - rubber, filled 
with sir, like those described for boats; each when thrown into the 
water will constitute a life-buoy, and cords may be attached to them, 
to admit of a person securing himself thereto. “ Watching buoys” 
may be made of апу form, hut the patentee prefers a globular shape, 
or acylinder with hemispherical ends; the buoys are enclosed in a 
net of strong cord, and the mouth secured to а ring, to which the 
mooring chain is to be fastened. 

For the purpose of giving additional buoyancy to boats, tubular 
vessels of prepared india-rubber are filled with air, and attached by 
cords to the raisings ander the thwarts, from the head to the stern, or 
placed across the boat, beneath the thwarts, and secured thereto by 
cords. Apertures five by three inches are made in the sides of the 
boat (the bottom being level with the thwarts), and each furnished 
with a valve, opening outwards, so that water may be discharged but 
eannot enter through them. When applying this invention to the 
quarter boat of a large ship, four apertures inthe sides are made with 
valven; to each side of the boat are attached six tubes, six feet long 
and six inehes in diameter, four being secured to the raisings below, 
and two to the гаізіп а above the thwarts: each tube is capable of 
supporting from 74 to 80 lb. when immersed іп the water. The rea- 
son for placing the tubes at the side, rather than across the boat is, 
that she may be more readily restored to an even keel, if, in being 
lowered from the ship, or from any other cause, she should be thrown 
on her side and suddenly filled with water; when this happens, the 
bavyancy of the tubes causes the boat to rise and the water to flow 
from it through the apertures, until the gunwale becumes elevated to 
a height above the surface of the sea, corresponding to the difference 
in Leight between the apertures and the gunwale—the crew can then 
easily throw out the remainder of the water. Boats intended to be 
used solely as life-boats, have six or eight apertures in their sides, 
sod in addition to the ordinary raisings under the thwarts, ona or two 
more are fixed below them, and to these additional tubes are secured. 


The annexed figure is а transverse section of a boat, constructed 
according to this invention. a, a, are the side and bottom planks; 
b, b, the ribs; e, e. the thwarts; d, d, the internal bottom boards; e, е, 
the raisings or rails under the thwarts; f, опе of the tubular vessels 
attached thereto; g, g, the additional rails; and A, 4, the correspond- 
ing tubular vessels. г, is а tube connected to the under side of the 
thwart by cords, for which purpose the rails j, are applied; , k, are 
the valves or doors for closing the apertures in the sides of the boat; 
they turn on a hinge at the upper part,and are farnished with weights 
to cause them to readily, and be kept closed, when required, by 
means of cords. 


BRICK MACHINE. 


Ғакрккіск Ransome, of Ispwich, engineer, апі Јони Crass BLAIR 
Warren, of Little Horksley, Essex, clerk, for“ Improvements in the 
manufacture of bricke, tiles, pipes, and other articles composed of plastic 
materials, and in the preparation of plastic materiale to be used for 
such purposes.” — Granted July 6, 1846; Enrolled January 6, 1847. 


THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 


145 


The first part of the invention consists in mixing in the pug-mill, 
with the clay or plastic materials, of which bricks, tiles, and similar 
articles are usually composed, vegetable, bituminous, or other sub- 
stances that are susceptible of being destroyed by fire, or burnt out of 
the bricks, &c., when burning. 

As the sole object of ung these destructible ingredients is to 
render the article porous, the addition of one-tenth part by weight, 
more or less, of the destructible to the indestructible or plastic ingre- 
dients. will be found to effect this object. 

Tiles, bricks, and pipes made in this manner will be found to be 
exceedingly porous, and, when employed for draining, will allow the 
water from adjacent earth to percolate or filter freely through them 
into the hollow space within, but at the same time effectually prevent 
апу sand or extraneous matters from entering the drain. 

The second part of the invention consists of an improved apparatus 
for erating bricks, tiles, pipes, and other articles, of clay or plastic 
material, 


Fig. 1, is a side elevation of the machine, partly in section, to show 
the interior construction; and fig. 2, is a plan, also partly in section. 
In this arrangement two horizontal fixed cylinders are employed, fur- 
nished with dies at their outer ends, and doors on the upper part for 
the admission of clay, which is forced out through the dies by the ас- 
tion of pistons working within the cylinders, in the manner commonly 
practised. The peculiarity consists in the mode of working the pistons. 
а, a, are the horizontal cylinders, secured to a bed-plate; b, b, are 
suitably-formed dies, bolted to the outer ends of the cylinders; с, с, 
are doors hinged to the cylinders with a bult d, for securing them з 
е, е, pistons, attached together by a plate f, f. Upon one face of this 
plate are pins g, g, into which a pinion А, takes alternately оп the 
upper and under side thereof. 4,1, are semi-circular guides attached 
to the plate Sif and intended to ттер the pinion, when it has arrived 
at either end of the series of pins, still in gear therewith, in 
order that the traverse of the pistons may be continuous. The pinion 
À, is mounted in a slotted bearing k, and its axle may be provided 
with a winch-handle, for communicating a rotating motion to the 
pinion. The cylinders a, are filled alternately with clay by the door 
с. When the cylinder is filled, the door is closed, and the rotation of 
the pinion А, will then bring forward the piston, and cause the clay 
to find an exit through the die b While this is being effected, the 
other cylinder is ready to be charged with clay, which in its turn will 
be forced out by the return motion of the pistons. It will now be un- 
derstood that the continuous rotation of pinion å, іп one and the 
same direction, will force the pistons alternately forward in their re- 
spective cylinders, and cause them te press the clay contained therein 
through the dies attached tothe ends of the cylinders. Іп some cases, 
instead of filling the cylinders by hand, as is the plan generally adopted, 
the patentees propose to attach a hopper to each cylinder, whereby 
the clay may be fed in by the rotation of “sweepers” or arms, set 
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radially from the central shaft, and at an inclination from the perpen- 
dicular. When these hoppers are used, it will be necessary to stop 
tbe supply of clay as the pistons advance to press it through the dies: 
this may be done by a sliding - plate, or a valve, opening inwards, being 
made to close the bottom of the hopper; or the pistons may be pro- 
vided with a shield to shut out the farther supply of clay as they ad- 
vance. In either case it will be requisite to stop the rotation of the 
sweepers ог arms of the pug-mill, 


INCRUSTATION OF BOILERS. 


MAXIMILIAN Francois Josepas Derrosse, of Regent-street, Mid- 
dlesex, for “ Improvements in preventing and removing incrustation in 
steam-boilers."—Granted August 25, 1846; Enrolled February 25, 
1847. 


This invention consists in adding tothe water used in steam-boilers 
a mixture which acts on the precipitable matters in the water to рге- 
vent them forming any incrustations on the interior of the boiler, and 
which will also remove апу inerustations that may have been pre- 
viously formed. This mixture the patentee has named the “antipe- 
trifying mixture; it is composed of dry tannic or gallic extract, 
hydrate of soda, or soda deprived of its carbonic acid, muriate of 
soda, and subcarbonate of potasli. The proportions will vary accord- 
ing to the impurity of the water, and to the boiler being stationary or 
locomotive. If the boiler be stationary, and fed with fresh water, the 
amount of antipetrifying mixture for 996 hours consumption per 
horse-power may be made by mixing together 12 oz. of muriate of 
soda, 23 оз. of hydrate of soda, 2 drachms of dry taunic or gallic ex- 
tract, and % oz. of subcarbonate of potash. For locomotive boilers, tra- 
velling on ап average about 140 miles each day, the quantity of the 
mixture per horse-power is increased one-fifth. If the water be 
brackish, or a mixture of salt water and fresh (such as the water of 
tidal rivers), the murlate of soda is omitted, and instead 6 оя. are used 
for 24 oz. of hydrate of soda, and five drachms instead of two of the 
dry tannic ог Бас extract ; the mixture is also prepared in this man- 
ner when sea-water is used in the boiler. The patentee prefers in- 
troducing the mixture into stationary boilers in quantities sufficient 
for two, three, or more days; but locomotive and marine boilers are 
to be supplied daily with a portion of the mixture, corresponding with 
the amount of duty to be performed. 


IMPROVED RAILWAY CHAIR AND SLEEPER. 


M. M. Bessas-Lamégie and Henry, of France, propose to combine 
the ordinary railway chair and the sleeper, by forming them of cast- 
iron іп one casting, ая shown іп the annexed figure; a is а cast-iron 
plate, and b ö the chairs, which are kept at the proper gauge by an 
inch round wrought-iron bar d passing through the chair, and serne 
thereto by vertical pins e; the underside of the plates are grooved or 
ribbed to prevent them slipping. 


HISTORY OF ENGINEERING. 
By Sin J. RENNIE, PRESIDENT OF THE INSTITUTION ОР Civil ENGINERBS. 
(Concluded from page 119.) 
Inox Vzsasgıs. 


important improvement in the introduction of iron for the con- 
3 е enables us to combine lightness and elegance of form 
with strength and durability. For this valuable addition to marine archi- 
tecture we are indebted to Aaron Manby. In 1820-21 he constructed at 
Horseley, near Birmingham, a wrought-iron boat, called the ‘ Aaron Manby, 
120 feet long and 18 feet beam, and when laden drawing 3 feet 6 incbes 
water; it was propelled by Oldham’s feathering paddle-wheels, worked bya 
single engine of 80.h.p.; and was built for the purpose of plying on the river 
Seine. The boat was completed in 1821-22, and was navigated across the 
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Channel by the present Sir Charles Napier, who was deeply interested іп the 
undertaking ; it was not only the first iron vessel that ever made а sea voy- 
age, but also the first that conveyed a cargo from London to Paris direct, 
without transhipment. She continued plying between Paris and Havre for 
several years, until snperseded by other more powerful and improved boats: 
the ball is yet in existeace, and is still used with new engines on board, аз 
are three others, which were built about the same time. Іп 1832 Maudslay 
and Field built four iron vessels for the East India Company, for the naviga- 
tion of the Ganges, and fitted them with oscillating engines, of the united 
power of 60 horses; they were 120 feet long, 24 feet beam, and drew 2 feet 
water; they were eo successful that six wore were ordered shortly after- 
wards. The use of iron, however, did not make much progress until recently, 
on account of the prejudices and obstacles which generally, if not invariably, 
impede the progress of all great inventions. At present, iron is much em- 
ployed for vessels, and promises in many cases to supersede timber. Objec- 
tions against its general employment have been urged, on account of the 
bottoms of the vessels being liable to become foul on long voyages, and for 
the purposes of war, the splinters of the iron when struck by shot are said 
from recent experiments to be more detrimental than from wood. The art 
of building iron vessels is, however, in its infancy, and it is very probable 
that further experience and investigation will, in a great measure, obviate 
the evils. The strength, lightness, and other qualities that have been men- 
tioned, give it great advantages for the construction of fast-sailing passage- 
vessels, and the water-tight bulkheads constructed with it, give great addi- 
tional security in case of accidents; these water-tight bulkheads are now 
almost universally adopted; but the precise date and origin of their intro- 
duction is not very clear. Captain Evans, of Holyhead, proposed them for 
timber vessels іп the year 1826, and soon after that time they were used іп 
ап iron vessel constructed by Grantham for C. W. Williams. Examples of 
their importance have frequently occurred, demonstrating the necessity of 
their intrednction into all vessels, whether for river or sea navigation. 


Screw PROPELLING. 


Great as has been the result of steam navigation under the paddle-wheel 
system, still as perfection is approaching, it cannot be denied, that it has 
several disadvantages when applied to sea navigation during stormy weather, 
which it is most desirable to obviate. Paddle-wheels act to the greatest ad- 
vantage іп smooth water and upon an even keel. The unequal immersion of 
the paddle-wheels during the rolling of the vessel, in a heavy sea, prevents 
that uniformity in the action of the engines, which is necessary to insure 
their greatest effect, and although tbis may be lessened, to a certain degree, 
by the use of mechanical or feathering wheels, as I have already stated, the 
complexity of their construction is objectionable. The resistance, offered by 
the paddle-boxes to the wiad, in addition to their top weight, has a sensible 
influence in diminishing the speed and effect of the engines, and in ships of 
war, the great space occupied by the wheels on the broadsides of the vessels, 
materially interferes with the efficiency of the batteries; moreover, the 
wheel, as the principal propelling agent, being constantly exposed to shot, is 
under very considerable risk of having its efficiency impaired. The idea, 
therefore, of substitnting for it some other propelling agent, had long been 
a favourite object of investigation amongst engineers. The origin of this, 
like every other great invention, is very difficult to be ascertained with accu- 
racy, as the same idea not unfrequently occurs at the same time to different 
individuals, totally unconnected with each other. The first idea of sterp- 
propelling was very probably suggested by the movement of fishes, whose 
chief propelling power exists in the tail, as also from the common and an- 
cient practice of sculling a boat from the stern. A rude idea of stern-pro- 
pelling is attributed to Duguet in 1727, but it was so totally different from 
the system now employed, that it can scarcely be called the same invention. 
His system consisted of two boats, connected together by two cross beams 
with a screw, inserted between the boats; this double boat was moored to a 
post in the river, and the current, acting upon the screw, turned it round, 
the motion thus generated, was communicated over pulleys, to which were 
attached the vessels to be drawn along; this plan may be likened to the 
effect of а water-wheel, ог any other fixed first mover; still there is an idea 
of the screw, which, if puraued, might have been converted into screw-pro- 
pelling. In 1768 Painton proposed the pteraphore to be applied to the bow 
and stern and sides of а vessel horizontally, but does not describe how it was 
to be moved. Lyttleton also proposed a screw-propeller іп 1794. The first 
practical experiment, however, appears to have been made by Shorter in 
1802, with a propeller like the sails of a windmill, applied to the stern of a 
vessel іп the Thames. He afterwards tried several propellera, particularly 
inthe ‘Superb’ line-of-battle ship in Gibraltar Bay, worked by a screw by 
the intervention of the capstans, by which the vessel was moved through the 
water at the rate of about 2 miles an hour. 

Shorter does not describe the kind of propeller used in this experiment, 
although Napier, who afterwards proposed a similar plan without knowing 
what had been done, when he accidentally found Shorter, hed from him as 
account of his experiments, and saw a large collection of propellers applica- 
ble to the bow, stern, sides, and every part of the vessel: Napier acknow- 
ledged and admitted that Shorter had conceived almost every possible kiad 
of arrangement, and that his models and plans comprised most of the systems 
since made public by different parties; Shorter also exhibited several experi- 
ments with different propellers, and attributed the best reaults to a propeller 
with a single blade projecting from the axis. In 1824 а work was published 
ander the direction of the French governmeat, describing the several modes 
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of propelling in use in America, оп the principle of the screw; one plan was 
to have а hollow in the bottom of the vessel nearly as long as the vessel it- 
self, with а screw revolving in it to produce motioo forwards or backwards ; 
asother form of this system was to have a double screw between two boats. 
In 1825 а company was formed for applying Brown’s gas vacuum engine to 
savigsting boats on canals, and а premium was offered for the best invention 
fer propelling boats without paddle.wheels. In 1827 the ingenious and in- 
defatigabie Tredgold, іп his work on the steam engine, described and inves- 
tigated the theory of screw propelling; about the same time, or perhaps 
rather before, Brown, the inventor of the gas vacuum engine, proposed to 
epply а propeller, consisting of two blades placed at an angle of about 90° 
to each other and 45° to to the axis; this was intended to be placed in the 
froat of the bow of the vessel, and attached to a shaft working through a 
stafing-box, which could be raised or lowered at pleasure. He obtained the 
premium of the Canal Towing Company for this, and they determined to 
parsue the subject further; in fortherance of this object, they built a vessel 
at Rochester with а gas vacuum engine of 12 h.p., whieh was applied to 
Working Brown’s propeller by means of bevil gear; the result of this experi- 
ment does not exactly appear, although it was considered sufficiently satis- 
factory for Brown to continue his investigations: he accordingly built auother 
boat with similar engine and machinery, and made several experiments with 
it on the Thames, near London, when he is said to have attained the velocity 
of seven miles an hour with it. 

Subsequently, Cameron, Woodcroft, Lowe, Ericson, and others pursued the 
subject and took out patents for various modifications ; nothing, however, was 
materially effected umll 1836, when T. P. Smith obtained a patent for the ap- 
plication of a screw to propel vessels, by placing it in that part of the stern of 
the vessel called the “dead wood.” He accordingly Боа small vessel, and 
made namerous experiments with her on the Thames; this little vessel was 
34 feet long, 6 feet 6 inches beam, and drew 4 feet water ; in it he placed а 
small high-pressure engiue, with а cylinder 6 inches in diameter, znd 15 
inches stroke, which was applied to working a screw 2 feet diameter, having 
a pitch of 2 feet 5 inches. With this vessel he obtained a apeed of from 7 
to 8 miles an hour; he then tried her on the sea between Ramsgate and 
Lowdon, and she answered very well in driving against the wind in a heavy 
зга. Upon the success of this experiment a Company, свей the Ship-Pro- 
peiling Company, was formed, Smith being their adviser, and under his 

оз а vessel, called the “ Archimedes,’ of 232 tons hurthen, was huilt 

іш London by Whimshurst; she was 125 feet long and 21 feet 10 inches 
beam, having а draught of water of between 9 and 10 feet; she was pro- 
piled by a pair of engines of the united force of 80 Һ.р. The engines and 
machinery, which were made by Messrs. Rennie, instead of being placed 
transversely in the vessel as was usual in paddle-wheel steam boats, were 
placed longitudinally; these engines were upon the direct-acting principle, 
sed their power was applied to work the shaft upon which the propeller was 
Placed, by means of two spnr-wheels with teeth of hornbeam wood, and two 
pisions with iron teeth working into each other, the motion of the propeller 
shaft being 5°33 to 1; or, in other words, when the engine made 25 strokes, 
the propeller made 133-3 revolutions. The propeller, which was in the dead 
‘wood, was united to the shaft, by means of a water-tight stuffing-box passing 
through the stern of the vessel. The propeller at first consisted of a single- 
ed serem; but this not answering so well, another screw was employ» 

ed, with two threads opposite to each other, 5 feet 9 inches diameter, and 8 
feet pitch. The Archimedes’ obtained a velocity of 9 miles per hour through 
the water, and proved herself an admirable sea-boat, going head to wind in 
a heavy sea, and she established beyond all doubt the success of the inven- 
tion, and its superiority over paddle-wheels in many cases; still, however, 
much remained to be done before prejudice could be overcome, and before 
the system could be brought to such perfection as to compete in velocity 
successfully with paddle.wheels, which bad so long and so completely en- 
grossed the public attention as scarcely to leave an opening for any other 
system ; latterly, however, screw propelling has made considerable progress. 
In 1842, the ‘Bee’ was constructed by Maudslay and Field for the Govern- 
ment; she was worked by a steam-engine of 10 b.p., adapted for driving 
either the screw ог the paddie-wheel іп the same vessel, aud thus to try the 
comparative merits of the two systems. From the trials and experiments 
made with the Bee, it appeared, that upon the whole the paddle-wheels 
Май an advantage as to speed under all circumstances. In 1840, the Dwarf,’ 
of 210 tons burthen, which was the first screw vessel ever commissioned іп 
the British navy, was constructed by Messrs. Rennie; the engines, of 120 
D.p.. ороп the direct action principle, were attached to two spur-wheels, 
with two pinions for working the screw upon the propeller shaft, on the 
вате plan as the ‘Archimedes.’ Тһе! Dwarf’ proved herself an excelleut 
sea boat, and attained а speed of 12} miles per hour through still water. 
The ‘ Rattler’ was the second screw propelling vessel introduced into the 
navy. Sbe was 176 feet long, and 32 feet 8 inches beam; drawing 11 feet 
Sinches water, carrying 20 gnns, and was about 888 tons hurthen. The 
engines, of 260 h.p., were by Messrs. Maudslay and Field; and her screw, 
which was 10 feet diameter, and 11 feet pitch, was driven by cog-wheels ; 
the serew made 103 revolutions per minute, being in the Proportion of 4 to 
1 of the speed of the engines; ber velocity through still water was 93 miles 
per hour, aod she proved a good sea boat. All these have been surpassed 
іп speed by the Royal yacht, the! Fairy,’ built for her Majesty, by Ditchburn, 
with engines by Penn; she is 260 tons burthen, with two oscillating engines 
Ф the united force of 125 h. p., driving one spur-wheel and one pinion; the 
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Proportion of 5 to 1 of the moving power. The speed of the Fairy’ is 153 
miles per hour through the water. The merits of the screw system have 
now been so completely tested, that the Government bave determined to in- 
troduee it more generally into the navy, particularly for guard ships; these 
vessels are to be of two classes, line-of-battle shipa and frigates ; the former 
having combined engines of 550 h. p., the latter 350 h. p.; the cylinders of 
the engines will, in some cases, be applied horizontally, and the pistons will 
act directly upon the propeller shafts, by cranks, without tbe intervention of 
wheels; the propeller shaft will make from 50 to 60 revolutions per minute, 
and the speed of the vessels will be from 5 to 7 miles an hoor; this velocity 
will be sufficient to enable them to command their own position; and with 
heavy guns and the free uniaterrupted use of their batteries, they will be 
fully equal to cope with sny vessels of their class. The ‘Amphion’ frigate із 
also being fitted with a screw propeller, to move with а greater velocity than 
the guard-ships. She is 1290 tons, was originally built for sailing, and car- 
ries 36 guns; she is propelled by а screw of two blades, 15 feet diameter, 
and 21 feet pitch, driven by a pair of engines of 300 h.p., making from 45 to 
50 revolutions per minute; her speed on trial was 7 knots an honr, and pro- 
mised more; the whole was designed and executed by Messrs. Miller and 
Ravenhill. To Miller the constructive portion of marine engineering owes 
much ; the forms of framing, the graceful proportions, and scientific com- 
bination of strength with lightness; the arrangement of the several working 
parts of the engines, so аз to diminish the weight, and increase their com- 
pactness, without impairing their efficiency, have produced the natural con- 
sequences, not only in the fast river boats on the Thames and the Rhine, and 
other rivers where peculiarities of construction were specially demanded, but 
also in the sea-goiog vessels, for the mercantile as well as for the Royal 
Navy and the Post-office service of both France and England. 

Much discussion has already taken place, and is still going on, as to the 
best form and dimensions of propellera; nothing, however, but careful and 
well-conducted experiments can determine this important point. In these 
investigations Rennie has taken a leading part; Smith, Lloyd, Snnderland, 
Barlow, Guppy, Brunel, Airy, Maudslay, Field, Miller, Barnes, Penn, aud 
others have also done a great deal. Up to the present time the double- 
bladed propeller has produced as good а result as any other form. In the 
first application of steam power to screw, or stern propelling, cog-wheels 
were usually employed to drive the propeller; then straps, or bande, work- 
{ng upon wooden or iron cylinders; and in the ‘ Great Britain,’ endless chains 
were employed; in this case, however, the chain had claws, resembling 
teeth, attached to it, which fitted into corresponding recesses or cavities, on 
the drum, and to a certain degree, prevented the stretching or slipping to 
which chains of the ordinary description are liable; adhesion wheels were 
also tried hy Messrs. Rennie, but were not found so good as cog-wheels. 
Latterly the system has been much simplified, by applying the piston of the 
engine to act directly upon the propeller shaft, and a successful result ap- 
pears probable. Whilst upon this subject, the ‘Great Britain,’ the largest 
vessel constructed in modern times, must not be omitted. She is 322 feet 
long, 50 feet 6 inches beam, draws 16 feet of water, and ls 3444 tons bur- 
then. She is propelled by the screw, with a pair of engines of the united 
force of 1000 h. p.; there are four cylinders, inclining at an angle of 60°, and 
parallel with the keel; the pistons act by means of cranks upon a large 
wheel, which turns the drum with the chain and propeller shaft; the dia- 
meter of the screw is 15 feet 9 inches. She left Bristol on her first trial оп 
the 8th January 1845; and on the 23rd of the same month, for London and 
Liverpool,—for New York on the 26th July, 1845, and reached that city on 
the 10th August; left New York on the 30th August, and reached Liverpool 
on the 15th September. This vessel and her machinery may be considered 
as а great experiment, from which useful results may be expected. She has 
already made two voyages across the Atlantic; and, notwithstanding the 
prognostications of many as to her failure, according to the report of her 
able and experienced commander, Captain Hosken, has anewered well as а 
sea boat. Since then her engines and machinery have undergone certain 
modifications, and some trifling alterations have also been made in the ves- 
tel, which experieuce has proved to be necessary, and which from the novelty 
of the constrnction, and the great scale upon which the experiment was 
tried, might have been expected, and for which every allowance should be 
made. These alterations have improved her materially ; and it is greatly to 
be desired that so much labour and expenditure should be attended with 
complete success. This gigantic structure, which has һай the advantage of 
Brunel's assistance, is certainly bold, original, and іп the right direction; for 
nothing but proportionable mass, power, and correctness of form, are cal- 
culated to contend with the heavy swell and gales of the Atlantic. It is by 
these and other well conducted experiments, that we may look forward with 
confidence, at no very distant period, to the voyage between America and 
Europe, much as it has already been shortened, being still farther reduced. 
The same may be said of the voyage between India and Europe, the import- 
ance of which cannot be too highly estimated. 

The advantage of steam, as an auxiliary to sailing vessels fin long voyages, 
the steam power being only applied in calms, or when the wind is unfavour- 
able, is beginning to be generally felt; and numerous vessels аге now belng 
fitted ont npon this principle. For this purpose the screw propeller, with 
the means of taking it out of the water and replacing it when required with- 
ont stopping the vessel, appears peculiarly well adapted; for whilst it enables 
the vessel to retaiu all her sailing qualities, as well as ber capability for 
stowing cargo, it still gives ber the advantage of steam power when neces- 


strew consists of two blades, and makes 250 turns per minute, being in the sary. The steam power, as is is not intended to be the chief agent, should 
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be compressed into the smallest practicable space, still so аз at the same 
time tn give the greatest power: in order to effect this, tubular boilers of 
the most improved construction and power of evaporation; direct acting en- 
gines, in which wrought iron is substituted for cast iron whenever it is prac- 
ticable, using sufficieat steam of a greater density, together with ample 
stowage for fuel to last for the average probable time that steam power may 
be required, must be used. By the judicious combination of steam with 
sailing, the time of long voyages may be materially reduced, and at the 
same time considerable saving may be effected in the transport of mer- 
chandise. 


Tua Ешествіслі. Tereorars. 


Connected with, and forming a most important adjunct to, the locomotive 
system of communication, may be mentioned that extraordinary and useful 
invention, the Electrical Telegraph. 

The invention consists іп directing а current of electricity through a wire 
or a series of wires connecting together the intended points of communica- 
tion. The galvanic or electric current may be produced, either hy a battery 
or by employing the natural electric currents of the earth. The telegraph is 
worked by handles, which act by means of galvanism upon needles attached 
to the wires at the other end of the telegraphic line, through which the gal- 
vanic current is conveyed, and deflects them to points on a dial-plate, having 
symbols (according to Cook and Wheatstone’s system) or letters or numbers 
to represent the intelligence to be communicated. By this means intelli- 
gence is conveyed from one point to another along the line of wires, almost 
as soon as conceived, and thus, independent of the advantage as a means of 
conveying intelligence from one point to another unconnected with the rail- 
way, it is of great importance in the working of the railway itself, by pre- 
venting accidents; or in the event of an accident unfortunately occurring, 
enabling assistance to be despatched without loss of time to remedy the evil 
and clear the obstruction. Several persons claim the merit of this invaluable 
invention ; it is difficult to decide with accuracy upon the claims of priority ; 
like most other inventions, however, it has been perfected by degrees, and 
each party із entitled to his due share of credit. About the year 1819, Mr. 
Ronalds, of Hammersmith, is stated to have applied electricity for the pur- 
pose of effecting telegraphic communication, and succeeded во far as to com- 
plete a current through eight miles of wire. He also employed electricity as 
a means of communicating motion to a series of wheels. This apparatus, 
however, was too imperfect to be of much use, but it is evident, that the 
idea once propounded and partially carried into effect, to a certain extent, 
establishes Мг, Ronald’s claim to the merit of the discovery. Іп 1830, М. 
Ampére pointed ont the means of deflecting magnetic needles by a current 
of voltaic electricity, for the purposes of telegraphic communication, and the 
principles of this discovery have, it is said, been applied to many of the mo- 
dern electrical telegraphs, The first plan employed was so very complicated, 
and so liable to get out of order, that it was soon abandoned; but Wheat- 
atone and Cook so completely improved upon it as almost to make it a new 
invention. Their system consisted of a dial-plate with symbols, to which 
the deflected needles pointed, when moved by electric agency. At first it 
was considered that it was necessary that the wires for conducting the cur- 
rent of electricity shuuld be kept entirely isola*ed in iron pipes; subsequently, 
however, this was found to be unnecessary. They are now stretched be- 
tween a series of posts placed at given intervals apart, beside the railway, 
and a dial apparatus is placed at most of the principal stations, as well as at 
the termini. The firet telegraphic line upon Wheatstone’s plan was estab- 
lished, in the year 1839, upon the Great Western Railway, between London 
and Siough, a diztance of 18 miles, and since that time it has been so much 
improved that it is now generally adopted. It is already complete on the 
South Western Line between London and Portsmouth, and is being laid 
down on the North Western and on numerous other lines. 

A company, called the Electrical Telegraph Company, has been formed for 
carrying out the plans proposed by Wheatstone, to whom great credit is due 
for the perseverance and ability with which be bas worked out his system. 
Bain also claims а right to the invention, and, in addition to the means of 
electrical telegraphic commuuication, has invented a mode of printing by it 
at the same time, thus affording the means of secrecy, and preventing mis- 
takes; for the apparatus being kept locked іп а room or box, no опе can 
have access to it but the person to whom the communication is made. Other 
modifications of the system have been introduced, but hitherto without being 
extensively employed. 

Another valuable application of electricity to engineering operations con- 
sists in blasting rock and other materials above and under water. The first 
effective application of this principle to blasting, may be said to be due to 
General Pasley, who employed it for blowing up the wreck of the ‘ Royal 
George,’ sunk at Spithead, in the year 1782, and which, by its own bulk as 
weil as the alinvial deposit accumulated round it, formed a serious -obstruc- 
tion in that important roadstead. Pasley, at the request of the Admiralty, 
undertook to remove it, and commenced his operations on the 29th August, 
1839, by sending down divers, in order to ascertain the exact state and posi- 
tion of the wreck; having done this, he proceeded to place powerful charges 
of gunpowder in water-tight tin cases in those parts of the vessel where they 
would have most effect, and they were exploded by an electrical current con- 
veyed through them, by means of wires attached to them, and connected 
with a voltaic battery placed in a boat floating near: the explosions were in- 
stantaneous and almost unfailing, and a great effect was produced: iu this 

manner he succeeded perfectly in removing the wreck іп about two sam- 
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mere. The same system was afterwards pursued, іп removing the wreck of 
a vessel in the Thames, and is now generally adopted in similar cucum- 
stances. It was applied by Cabitt, at Round Down Cliff, for the purpose ой 
removing a large mass of the cliff on the line of the South Eastern Railway, 
between Dover and Folkestone: the portion operated upon was several 
hundred feet long, and between 200 and 300 feet high; the charge of powder 
consisted of 18,000 Ib., disposed in several cells in the line of the intended 
explosion, and properly tamped with sand: the explosion took place on the 
28th January, 1843, and was perfectly successful, removing about 250,000 
cubic yards of chalk rock; its success was of great importance to the railway 
operations, inasmuch as it materially expedited them, and considerably re- 
duced the cost of this difficalt portion of the line. This method of blasting 
upon a great scale is now generally adopted, and enlarges the sphere of ора» 
ration in this department of civil engineering, as well as in the removal of 
rocks under water; for which it was used by Rennie many years since. A 
very successful application of gunpowder, for facilitating engineering opera- 
tions, has recently occurred in the removal of a number of marl rock shoals 
in the bed of the River Severn, executed by Edwards, for Grissell and Peto, 
under W. Cubitt. Martin Roberts aleo Jays claims to the invention; he es- 
hibited his experiments at the Craig Leith Quarries, in March, 1839. 
Thompson has proposed to effect the blasting, or rather the ignition of the 
powder, by means of common electricity, produced by an apparatus enclosed 
in ап air-tight box, so as to prevent the admission of moisture; this Е 
ratus is said to Бе more simple and less expensive than the galvanic bat- 


tery. 
Стоскв. 


Connected with the correct working of the railway system, nothing is more 
important than accurate time-keepers; for upon these depend the regular 
starting and arrival of the trains, so that one train may not interfere with 
the other, and collisions be prevented. 

The introduction of clocks into Great Britain took place about the year 
1288, and, in 1326, Wallingford is saidto have constructed a clock regulated 
by a balance, which was put in motion by weights, but whose action was 
extremely irregular. The great improvement of the pendulum does not ap- 
pear to bave taken place until about the middle of the 17th century, and the 
name of the person who firat employed it for thie purpose is not accurately 
ascertained. About 1641 Richard Harris is said to have constructed a pen- 
dulum clock for St. Paul's church, Covent-garden; however, as Huygens, In 
1658, was the first who explained accurately the motion of the pendulum, 
the chief merit of its application to clocks шау be attributed to him. Theap- 
plication of the spiral spring to tbe balance is due to Hooke in 1658; and 
the introduction of the compensating mercurial pendulum by Graham, in 
1715, was the next great step in improvement; by means of this valuable 
invention, the unequal expansion and contraction of the peudulum from 
change of temperature, which rendered impracticable the accurate measure- 
ment of time, was obviated. Graham also suggested the idea of employing 
different metals, baving different properties of expansion, so that the one 
should neutralise the other; his idea was afterwards carried out by Harri- 
son, in the construction of the gridiron pendulum. For the going fusee, the 
compensation curb, and other improvements, he received a Parliamentary 
reward. 

The scapement, which commanicates the sustaining force to the pendulum 
or balance, demands the greatest skill and „ and various forms have 
been attempted; amongst others may be mentioned the original scapement- 
wheel, with its teeth at right angles to the plane of the wheel; the anchor 
scapement, invented by Clement in 1680; which was improved by Graham, 
во аз to render it more isochronous; the duplex ecapement, which does not 
require such extreme accuracy in the teeth, whilst at the same time it per- 
forms equally well: the detached scapement, by means of which the teeth 
of the scape-wheel always rest on a detent, except when it is unlocked to 
impel the pallets, is empioyed іп chronometers where great accuracy із ra- 
quired; these, and many other improvements, too numerous to mention, are 
worthy of notice. 

The art of clock or watchmaking, termed horology, may be said to be 
principally composed of four parts. 1. The moving power, which is 
rally a weight for clocks or fixed time-keepers, and a spring for watches or 
moveable time-keepers; in the former case, the line suspending the weight 
should be equal tbroughout its calibre, and the cylinder on which it is coiled 
should be true; in the latter case, the form of the spring should be such that 
its force may act as equable as possible. 2. The scapement, which come 
municates the sustaining force to the pendulum or balance: the construction 
of this demands great skill; there are various kinds, the common crown 
wheel, the anchor, the duplex, the detached, &e. 3. The means of com- 
municating the power to the minute, seconds, and hour hands, which із 
effected by a series of wheels nicely proportioned and adjusted to each other, 
having many of the axes or centres working upon diamonds or rubies, to re- 
duce the friction and diminish the application of oil, which is objectionable 
on account of its being acted upon hy the temperature. 4. The regulator, 
which is effected by a pendulum in clocks and by a balance in watches, The 
striking (being merely a secondary part), is easily effected, when the other 
great points have been determined. The perfection of the art consista in the 
proper proportions, adjustment, and adaptation of the various раги to each 
other, and the combination of the several improvements above described ; 
this Баз now been so completely attained that time can be marked 0 аз not 
to vary the fraction of a second in a дау: for these important and valuable 
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improvements in this usefal and indeed indispensable art, in England, we are 
indebted to Wallin „ Huygens, Harrison, Graham, Hooke, Cumming, 
Madge, Ellicott, Sutherland, Earnshaw, Arnold, Valliamy, Dent, Frodsbam, 
Parkinson, French, Kater, and others. 


MixxaaLoer акр СЕ010СҮ. 


Mineralogy, geology, and mining may be said to form an important 
branch in the profession of a civil engineer. Without some knowledge of 
these, the engineer will, in many cases, find himself unable to carry on his 
operations with that degree of certainty and economy, which is necessary 
to ensure success, and independently of their value in this respect, there 
are few depariments of knowledge which have contributed more to the ad- 
tancement, comfort, and civilization of mankind ; whilst on the other hand, 
no class bas contributed more to the advancement of them than the civil 
engineer, so that each department is essentially allied to and dependent 
ароп the other. Geology enables the engineer to obtain a proper know- 
ту 2 of the various strata through which he has to carry his operations; 
if a cutting or embankment of a railway, it is essential to know the 
slopes at which the earth or rock will stand, the value and applicability of 
the materials excavated for his bridges, culverts, and viaducts, and their 
eapecity for water, &c., in order to form a correct estimate for working 
through them, whether for his cuttings or his tunnels. If for a canal, the 
game will apply, with the addition of the knowledge of Ше sonrces from 
whence his supply of water can be obtained: this latter will also apply to 
waterworks, in which the knowledge of the various qualities of water ap- 
plicable to the ecouomy of mankind is во essential. In the construction 
and maintenance of harbours, it is most important to have a thorough know- 

e of the geological strata, and of the nature of the coasts where the 
is to be situated, in order to render it easily accessible to vessels, 
whether for commerce or refuge, for Its construction іп the most economical 
manner, or for its maintenance, in order that the alluvial matter held in 
ical suspension by the adjacent waters shall not fill it up when 
made. In the management and improvement of rivers for drainage and 
navigation, in order that they may carry off the superfluous waters from 
the low lands and marshes, and at the same time maintain the chan- 
nels in the most efficient state for navigation. In the formation of em- 
bankments against the ocean, іп order that nature herself may be rendered 
subservient, as far as is practicable, in affording the requisite protection ; 
із these as in the operations of smelting the minerals of the precious or the 
more useful metals, geology and mineralogy are of essential service to the 
engineer and deserve his peculiar attention. 


Mimio. 


Mining appears to have been known and реи іп Great Britain from 
the earliest periods of our history, for the Carthageuians are said to have 
conveyed tin to Tyre, from Cornwall; but in those early days the opera- 
tions mast have been rude, and merely confined to the surface. This in- 
valuable art made little progress until the knowledge of chemistry, and the 
invention of machinery, enabled mankind to extract from the bowels of the 
earth Nature's rich treasures, to investigate their different properties, and 
to apply them to the purposes of life ; the steam engine, which enabled the 
miner to extract the water and enlarge the field of his operations has been 
of invalnable service when the ore was raised from the mine, as also aiding 
ік its reduction and the extraction of the meta! in its most refined state. 
Some of the Cornish mines have been extended toa depth of more than 
220 fathoms below the surface, As regards coal-mines, they also have 
been worked to an extraordinary extent, as in the case of the Cumberland 
oval-fields, which have been wrought above a mile beneath the sea. The 
total quantity brought to the surface and consumed annually amounts to 
between 30,000,000 aad 40,000,000 of tons. Without the steam engine 
these operations would be entirely paralysed, and must cease. The total 
annual value of the British mineral produce is said to amount to about 
26,000,000). In this valuable department we are much indebted to the 
establishment of the Museum of Economic Geology, which will be the 
means of extending the knowledge and use of minerals, as well as the best 
mode of obtaining them. Neither must we forget the valuable services of 
Bir H. De la Beche, Marchison, Sedgewick, Greenough, Buckland, Hor- 
per, Lyell, John Taylor, Griffiths, Buddie, Sopwith, Philips, Wood, At- 
kinson, Bald, and others, who have contributed so largely to the advance- 
ment of this important branch of science. 


VENTILATION. 


Connected with mining may be mentioned the important subject of venti- 
lation, the value of which is now so universally appreciated, not only for 
mines but for public and dwelling bouses. The art consists in conveying 
volumes of fresh air through apartments, so tbat the air shail be always as 
pearly as practicable іп the proper state for respiration; but in effecting 
this, it is desirable that the temperatare shall not be reduced too low, other- 
wise inconvenience шау be produced in other respects ; whilst ventilation, 
therefore, is of great importance, the artificial warming of apartments is of 

uence, and to combine both effectually is the great desidera- 
tom. Heat is the great mediam for producing circulation, as іп the ex- 
ample of colleries and mines, and on extraordinary occasions mechanical 
power may be applied. The common fire-piace is the most wastefal of 
foel, but possesses many advantages; and, although the stove may produce 
а more equable temperatare, a proper combination of both seems best 
adapted to unite the advantage ofa thorough circulation of air with the 
regaired degree of temperature; warm water and steam conveyed through 
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pipes have been employed in many cases; those systems are however the 
best whereby a large body of air is raised to about 100° by ing be- 
tween cases filled with hot water, and is enabled to бот freely into the 
apartments, expelling at the same time a corresponding bulk of vitiated 
air; thus rendering ventilation an integral portion of the aystem of warm- 
ing; by such a plan, warm water may also be supplied to any part of the 
building for domestic purposes. When stoves are used, they should be 
upon the principle of slow combustion, and be so contrived as to avoid 
producing any disagreeable odour ; for this reason porcelain is much em- 
ployed, and It is essential to have a thorough circulation of pure air where 
stoves are employed. Upon this Important subject, mach information bus 
been elicited by the late Parliamentary Reports, and by the labonrs of 
Sylvester, Tredgold, Arnott, Reid, Hood, Price, С. Manby, Perkins, 
Haden, Stephenson, and others, 


ENGINEERING ARCHITEOTIRE. 


The pursuits of the engineer are intimately connected with architecture, 
not merely as regards construction, but іп taste also; and, although it is 
not necessary that he should be so thoroughly conversant with all the de- 
tails of ornament, as to be able to practise as an architect, still he shonld 
һе во far acquainted with them as to be able to carry out the leading 
principlès with effect, whenever it becomes absoiutely necessary in the 
course of his practice. The works of the engineer, associated as they are 
for the moat part with the great operations of nature, should be designed 
and constructed во as to harmonise with them, They must strike by their 
general mass and proportion rather than by trifling details or minutise of 
ornament, which as а matter of taste, would be misplaced and unueces- 
sary, and wasteful as regards expenditure; consistently, therefore, with 
their first grand ubject of filness for their purpose, they should be simple, 
and in the few instances where ornament may be necessary, it should har- 
monise with the structure and be sparingly used. 

In architectural masonry, the ancients have left as admirablo models 
which cannot be too much studied, and may be generally followed with 
great effect and advantage; but the adaptation of timber and irom to 
modern architecture requires а different treatment. The massive propor- 
tions and dimenslons which suited well the character of stone are no longer 
necessary, and would be misplaced when applied to the more solid and 
tenacious properties of iron; bere eqnal strength is obtained with much 
smaller dimensions, which, at first sight, from their lightness and apparent 
weakness (until the eye becomes accustomed to them), produce a feeling 
of insecurity which сап only be overcome by time; bat this feeling soon 
vanisbes, and the great convenience, economy, and security introduced by 
the employment of wrought and cast iron, has caased it to be generally 
ad whenever practicable. In order, however, to ensure success, 
great care must be taken in the selection of proper materials for its difer- 
ent applications, and much depends upon Фе mode іп which it ів manu- 
factured ; the right understanding of this and of the different processes of 
converting the ore into the several states of cast and malleable iron and 
steel, all of which possess very different properties, and require different 
proportions and dimensions in their application, demands no ordinary skill 
and experience, 

The application of heated air for the purpose of redacing iron from the 
ore (commonly called the * hot blast“ system, invented by Neilson, in 
1826), has produced a considerable revolution in the character of the 
metal, as well as in the economy of manufacturing it, and the comparative 
merits of hot and cold blast iron is still a subject of controversy, which 
requires to be duly considered in its application to construction. Cast 
iron, from the rigidity and brittleness of its texture, is not so well adapted 
to resist concussion, or any sudden strain, as wrought or malleable iron, 
and when employed, it is necessary to make greater allowance to meet it; 
hence the employment of malleable iron has become more general, and 
has, io many cases, superseded the use of the former, as while it contri- 
bates equal strength with less weight, it gives warning previous to frae- 
(аге, and enables a remedy to be applied, which cast iron does not. For 
these reasous it is now almost universally employed for all purposes where 
it is required to resist tension and sudden irregular strains, and to combine 
strength and lightness; whilst cast iron is only nsed to resist compression, 
and to counteract by its mass and rigidity any tendency to movement or 
alteration of form. By thus carefully studying the different properties of 
both materials, we soou acquire a knowledge of the best mode of adapting 
them to their different purposes, and giving to them those architectoral 
forms beat suited to their respective qualities and the objects for which 
they are employed. Опе of the great advantages of wood consists іп the 
first economy and the facility of converting it to the several purposes 
where it can be employed, and hence, until the properties of iron and the 
mode of working it became better understood, wood alone was used in 
conjunction with stone aad brick, both for engineering and architectaral 
purposes; and, notwithstanding it bas been altogether superseded for many 
purposes by iron, nevertheless it still possesses advantages іп the construc- 
tion of bridges, roofs, and other works where the first outlay of iron or 
stone would be too great. Enough, I trust, has been said, to show the 
intimate connexion of the professious of the civil engineer and architect, 
and, without the one usurping the province of the other, it ia muoh to be 
desired that a harmonious understanding should be cultivated between 
them, as it must tend to their mutual advantage, and nothing can contri- 
bute to this desirable object more than the meetings of this Institution, to 
ba it is gratifying 10 find во many architects have attached them- 
selves. 
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AGRICULTURE, 


Neither mast we forget the comparatively recent adaptation of engineer- 
ing knowledge to the advancement of agricultore, and the various imple- 
ments connected with it, for ploughiug, drilling, threshing, &c. Since the 
improvement in the working of iron, the machines for conducting these 
various operations are constructed with a degree of portability, economy, 
and efficiency which render them of the greatest importauce to the farmer, 
aod enable him to cultivate the soil, as well as to convert its various pro- 
ducts to domestic purposes, in а much more economical and expeditious 
manner than formerly, and to derive a greater profit from his exertions. In 
the construction of agricultural implements, Messrs. Ransome, May, Cot- 
tam, Stratton, and others, have greatly distinguished themselves. 

In modern agriculture, under-draining forms an important and valuable 
principle; stagnant water generally has been proved to be injurious to 
agriculture, and it is, I believe, now universally admitted that without 
thorough drainage it is Impossible to cultivate the soil effectually; for this 
purpose small drains formed by tiles laid from 1 foot to 4 feet below the 
surface, are generally adopted; the tiles are made by шасһіпегу iavented 
by tbe Marquis of Tweedale, Ainslie, aud others, at a trifing cost; the 
surface water is thus conveyed from the land into the adjacent main drains 
and thence to the rivers, Water is the grand natural fertilising agent, and 
apy amount of care in its proper distribution ls well bestowed: it is, 
therefore, worthy of consideration, whether in hilly countries and districts 
subject to alternations of dry and wet seasons, it would not be advisable 
to establish large reservoirs for water, to be used during dry seasons for 
irrigation, іп the шаппег adopted by the ancients; by this means, districts 
might be cultivated with advantage, which now are comparatively ste- 
rile. 


Sorvgyine. 


Land aad Maritime Surveying form an essential department in the pro- 
fession of a civil engineer; without a correct knowledge of the former, it 
is impossible for bim to lay out and determine in the best manner the pro- 
per lines of communication in a district, whether by canal, railway, or 
common road; and without a knowledge of the latter, it is equally difi- 
colt for him to decide upon the best situation for a port, and the most 
advisable means of improving and maintaining it. In these valuable 
departments much progress has been made, The great Trigonometrical 
Sarvey of the British Islands, which is now very nearly completed, is the 
greatest work of this kind ever undertaken in this country, and serves as 
a model for minor works of this nature. It was commenced by General 
Roy io tbe year 1783, under the direction of the Ordnance Department of 
the government, and has been subsequently carried on, with equal ability, 
by General Mudge and Colonel Colby, of the Royal Engineers, under 
whose direction it now is. This great work, so far as it has proceeded, 
has already proved of essential service to the civil engineer, inasmuch as 
all the towns and villages, the chains of hills, valleys, and rivers, being 
laid down trigonometrically, his labours, as well as the expenses of his 
employers, are materially diminished, in tracing out the best lines for 
railways or other internal communications; instead of having to survey 
the whole district of his operations trigonometrically, he has only to take 
the leading points, and to fill in the detail of fields, buildings, &c., toa 
larger scale; and even before incorring this labonr he сап, witb one of the 
Ordoance maps in his band, determine in a great measure the general 
direction and course of his line; notwithstanding this, it is essential for 
him to have a thorough knowledge of the use of instruments, the theodo- 
lite, sextant, and transit, the most accurate mode of measuring bases, and 
to see that those employed under him are competent to their task, and 
employ the necessary means to ensure accuracy in their surveys. Con- 
nected with surveying, we must not omit the important department of 
levelling, for simple as it is, nothing requires greater accuracy,—in fact, 
upon this being properly done the success of the whole scheme ог under- 
taking in hand may be said mainly to depend ; tov mach attention, there- 
fore, cannot be paid to it; the instruments employed shonld be of the best 
construction, simple and substantial, easily adjusted, and kept in good 
order; the levels should be referred to one datum and proved in various 
ways, and recorded in a plain intelligible manner, so that they may at all 
times be easily referred to, 

Maritime Surveying requires an intimate knowledge of the general laws 
whlch govern the tides, the set of the currents, the prevalence and direc- 
tion of the winds, the sonndings, anchorage ground, &c, ; these should be 
regularly observed for a given period, in order to ascertain every possible 
variation, and regularly registered and referred to the same datum. For 
this purpose, self-acting tide-gauges, with a clock apparatus attached to 
them, for marking the time of high and low water, if placed in proper 
situations, are extremely valuable: that at Sheerness dockyard, by Mit- 
chell, end the improved опе at Ramsgate harbour, are here worthy of 
remark. 

Mineral or Undergrownd Surveying differs from the above in its being 
necessary to ascertain the dip or angle at which the several strata lay, 
their general direction and thickness, their quality and value, and the best 
mode of working them. For laying down the undergronnd survey, the 
magnet aod circumferenter are much employed. 

In the investigation of the laws which govern the tides we are much 
indebted to the valuable scientific researches of our honorary members 
Lubbock, Whewell, Airy, and others, Connected with the various branches 
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of surveying, the constraction of philosophical instraments is entitled to 
an important station ; as without accurate instruments it is impossible to 
make correct surveys, and for the constraction of these we are much in- 
debted to the labours of Ramsden, Troughton, Dollond, Carey, Simms, 
Watkins, Jones, Elliott, and others. 

Drawinc. 

Drawing and modelling, although minor, form valuable, and, іп fact, 
indispensable departments in civil engineering; for unless the various 
projects proposed to be carried into effect, are in the first instance correctly 
delineated upon paper, it is impossible to convey a just idea of them, о? 
to form a correct estimate of the cost, Drawing may be classed under 
three heads :—~mechanical or geometrical drawing, is that whereby the 
plans and sections are simply represented as they would appear on a plane 
surface; perspective drawing consists in representing the objects as they 
appear when seen from a given distance and height; this kind of drawiug, 
although very useful, aod indeed indispensable, to the architect, іп order 
to represent the true effects of light and shade of his differeut composi- 
tions, as they would appear when carried into effect, and upon a true per- 
ception of which, the success of bis building will maloly depend, is not of 
that importance to the engineer, whose works are of a different kind. and 
much more extensive, so that to represent them perspectively would in 
many cases be impracticable; bat inasmuch as іп detached portions of 
his works, such as important bridges, viaducts, machinery, &c., perspec- 
tive 1 N may be employed with great advantage, it ought to be stu- 
died. Landscape and topographical drawing is also useful, in order to 
couvey to unscientific persons an idea of a particolar locality, іп the man- 
ner they are accustomed to view it, where works are proposed to be exe- 
cuted, and thus to remove fancied objections which otherwise might be 
overcome with difficalty ; and this is still more successful with the appli- 
cation of colours when applied us seen in nature. These different kinds 
of drawing should be carefully studied and practised with accuracy, as 
they will be found essentially to forward the views of the engineer, and 
give satisfaction to his employers, 

Although drawing, however, is most valnable, modelling in many cases 
is essential; for іп the former case the objects are merely represented upon 
paper, assisted by light and shade and perspective, which, to persona in 
some measure acquainted with the subject, conveys a tolerably correct 
idea of what is proposed to be done, but a model represents it (although 
upon a reduced scale) exactly as it is intended to be, with the different 
places, dimensions, and surfaces; hence, nothing, except the work itself, 
gives such a perfect idea or representation as а model; it also enables the 
engineer to detect many imperfections which otherwise would escape his 
notice ; whenever, therefore, models can be conveniently adopted or em- 
ployed, it is advisable to do во; and it is gratifying to know that the art. 
of modelling has made considerable progress, во that now they can be 
obtained at а moderate cost in wood, card-hoard, plaster, and clay, and 
will thus be more generally employed. In this department Salter, Deigh- 
ton, Day, and others, have attained deserved celebrity. Working models 
of machines are extremely useful to give an idea of the action of a ma- 
chine, but we should be cantious in drawing conclusions from the results, 
for it too frequently happens that a machine succecds extremely well when 
tried in a model, but fails when put in practice; we should, therefure, 
merely consider the results of working models as guides, io be worked out 
practically. 

METEOROLOGY. 

The priaciples of this scieace, as far as they have yet been determined, 
claim our particular attention. Without a knowledge of the winds, and 
the quantity of rain аар in а particnlar district, we cannot determine 
with precision the proper form and dimensions of moles or piers to resist 
the action of the sea, or of drains to carry off water from exteusive dis- 
tricts of marsh land, or of the extent to which it may be necesrary to im- 
prove the channels of rivers; or іп carrying lines of railway tbrough а 
country, to design the works in such a maoner that they may withstand 
the shocks of the elements; neither сап we select the proper kind of stone 
or other materials for constructing buildings, unless we know the vicissi · 
tudes of climate to whicb they may be exposed, or the extent to which 
they may be acted upon by it. 

In the investigation of the phenomena of this difficult science, we are 
much indebted to the late Professor Daniell, and to C. H. Smith, whose 
report upon the qualities of the diferent kinds of stone, as regards their 
teaacity, bardoess, capability of resisting moisture, and durability, for the 
purpose of selecting the best material for the new Houses of Parliament, 
forms ап important and useful example, for which the engineer and the 
architect are much indebted, and the same course should be followed, as 
far as is practicable, previous to commencing every great work, and in- 
deed, for the want of it, we now find many magnificent buildings par- 
tially decayed, which otherwise, would bave been іп excellent preserva- 
tion. 


Patents. 

The improvements in manufactures, machinery, and other branches of 
art, resulting from a great number of curious and valuable inventions, 
necessarily gave rise, on the part of the successfal inventors, to a desire to 
secure for themselves and their posterity, as far as is practicable, the bene- 
fits of their labours. The Government, perceiving and duly appreciating 
the advantages which not only the inventors themselves, but the nation at 
large, derived from them, wisely resolved to give every possible ерсов» 
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ragemeat, by securing to them the exclusive right and title to their іптеп- 
tions for a certain sumber of years, and to enable them to recover, by legal 
process, severe penalties against any person attempting to use their inven- 
tions, without the previous consent of the inventors themselves, Hence 
arose the Law of Patents, or a privilege of the Crown to grant letters 
patent, conveying to the pereons mentioned therein, the sole right to use or 
dispose of any new invention or discovery for a limited period, which is 
generally aboot fourteen years. It is difficult to fix the date of the first 
assertion of this privilege of the Crown, but it was first defined by statute 
in the reign of James 1. The law has at various times undergone certain 
alterations and modifications, so that it now forms a branch of itself, 
which, with its various complicated relations, demands a ресоһаг study. 
Ever since the reign of Anne, parties have been compelled to specify in 
detail the particulars and nature of their invention or discovery, previous 
to obtaining royal letters patent. 

The great number of iaventions, which bave multiplied considerably of 
late years, has given rise to an important class of professional gentlemen, 
styled patent agents, who devote themselves exclusively to the study of 
inventions and the pecular laws relating to them, in order to secure to 
inventors their just rights and prevent them from being infringed upon by 
obers, Amongst these gentlemen we may mention the names of Robert- 
мое, Newton, and others, to whom inventors are much indebted for the 
skill and attention with which their interests are guarded, as also to God- 
жо, Holroyd, Hindmarsh, Rotch, Webster, Ғагеу, Carpmael, and otbers, 
who have devoted themselves to the study of the Patent Laws, and have 
written ably ороп them. 


Taeory лир Practice. 


In the preceding pages, my remarks have been almost exclusively con- 
fined to the notice of the varions works which have been carried into 
effect by civil engineers since the time of Smeaton; and although prac- 
tice, apon the whole, is most important, nevertheless, we sbould not omit 
the stady of the theory or principles проп which that practice is, or ought 
to be, foanded, and without the due study and comprehension of which, 
we may frequently be led into great errors in practice. Our junior mem- 
bera should, therefore, previous to commencing their professional career, 
be well versed in arithmetic, algebra, mathematics, mechanics, and the 
principles of natural philosophy in general, and the mode of applying 
Шеш to practice. They should cultivate a patient and equable temper of 
miod, in order to enable them to investigate, with rigid impartiality, the 
principles so beautifully illustrated in nature, and upon which the great 
operations which may hereafter be intrusted to their charge as civil engi- 
neers depend ; and once having found out, and thorougbly understood, 
these principles in all their various applications, they should never depart 

them ; always bearing in mind, that nature will submit to assistance 
ші guidance for the benefit of mankind, but never to opposition with 
impunity ; her Jaws are immutable, and we may be assured that, either for 
good or evil, the same causes will produce the same effects: if, therefore, 
we wish to command success, we must adhere to her laws, and when we 
once thoroughly understand them, we shall be amply rewarded for all our 
wil; diffcalties will vanish, and success will invariably attend our efforts. 
Previous to commencing practice, onr junior members should not neglect 
the workshop; on the coutrary, it would contribute materially to their 
advancement to undergo ап apprenticeship of some years in that depart- 
ment; for inasmuch as the success of many of the works in which they 
may hereafter be engaged, particularly the mechanical, depend ina great 
measure upon the correct application of the principles which can be ouly 
thorooghly learned in the workshop, that is the place in which they must 
be studied ; moreover, it will imprint indelibly in their minds the principles 
they acquire from books, and laduce a degree of accuracy of thought 
and execution which cannot be acquired elsewhere ; hence we find that 
some of our greatest engineers, both of the past and present age, have 
there acquired а considerable portion of their education, and owe а t 
degree of their celebrity to that invaluable nursery for engineers. Nothing, 
therefore, can be more erroneous than to suppose that theory and practice 
are incompatible with each other, for they are intimately connected with 
and dependent upon each other. Without a thorough understanding of 
the theory or principles upon which engineering is founded, it is impossible 
to carry them into practice without endless failures and wasteful expendi- 
tore of means; and without the experience derived from practice, the 
Principles acquired from theory will be of little avail; both, therefore, 
must be carefully studied and combined in order to produce а good engi- 
beer. Finally, composition, or the art of putting ideas into simple, clear, 
and intelligible words, should be studied, in order to convey to the world 
Just notions of the measures proposed; also an intimate knowledge of the 
value of materials and workmanship, in order that he may be enabled to 
make correct estimates, upon which the success of all commercial under- 
takings so materially depend. 


CONTINENTAL ENGINBERS. 

In making the foregoing remarks, I have endeavoured to confine myself 
strictly to what has been done by civil engineers in England during the 
past and present centuries ; but in so doing, I should be extremely sorry 
о be considered as detracting from, or underrating in the least degree, the 
pest merits of continental engineers, or the progress which has been made 
by them also daring the same period, and we are proud to number many 
of them among the members of this Institution. To attempt to enter проп 
this equally interesting and instructive subject, would compel me to tres- 
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pass much longer upon your patience, which I fear has been already tried 
too much; but І cannot omit remarking, that the greatest credit is due to 
our professional neighbours on the Continent, for the example whicb they 
set in the infancy of the science, when it was во little known іп this coun- 
try, and for the great progress which has snbseqnently been made, and the 
numerous inventions which have emanated from them, In Italy, we have 
only to mention the harbours of Genoa, Venice, Ancona, Civita Vecchia, 
Leghorn, and Naples; the canals and silk machinery of Lombardy ; and 
the names of Leonardo da Vinci (said to be the inventor of the pound 
lock), Gugielmini, Frisi, Manfredi, Martinetti, Fazio, Miliani, and numer- 
ous others. In France, the mole and docks of Cherbourg, Tonlon, Brest, 
Havre, Boulogne, Calais, and Dunkirk; the canals of Languedoc, Bur- 

undy, and Picardy ; the embankments of the Loire; the bridges of 
Кешу, Bordeaux, the Dordogne; and the names of Belidor, Papin, 
Gauthey, Rondelet, Dupin, Perronet, Prony, De Cessart, Lambarde, 
Reibel, Sganzin, Frissard, Hallette, Navier, Jacquard, and others. In 
Switzerland, the Alpine roads of the Stelvio, Mont Cenis, St. Gothard, tbe 
Splugen, the Brenner, the Simplon, кс. In Holland, the magnificent 
embankments for defending the country from the sea; the great Texel, and 
numerous other canals. The system of drainage, although perhaps too 
complex and artificial, is also meritorious and worthy of remark. Through- 
ont Germany, the system of managing the great rivers Danube, Rhine, 
Elbe, the bridges across them, the canals conn them together, as well 
as the roads and mining operations. In Sweden, the docks of Carlscrona, 
and the Trohlbatta canal. In Russia, the docks at Cronstadt and Revel, 
the extensive inland navigation, roads, Кс. In Spain, the moles of Ma- 
laga, Alicant, Tarragona, and Barcelona ; the docks at Ferrol, Carthagena, 
aud Cadiz, and the Arragon canal; and the railway system, which owes 
its origin to this country, is now making rapid progress everywhere оп the 
Continent. Neither must we omit to mention the ingenuity and vigour of 
our transatlantic brethren, the Uuited States, to whom the world is much 
indebted for their many splendid public works and useful mechanical 
inventions and discoveries. 


CONCLUSION. 


I have thus endeavoured to take a rapid survey of the different depart- 
ments which coastitute the profession of a civil engineer, since the com- 
mencement of the last century, or rather, from the time of Smeaton, down 
to the present day. Imperfect, however, as this survey has been, I fear it 
bas trespassed too much upon your valuable time, although the interest 
and importance of the subject justly entitle it to an extended notice, and 
would amply repay the perusal, if it had been treated by an abler hand, at 
even а much greater length. Looking back to the humble goal from 
which we started, a little more than a century since, and then adverting to 
the exalted pinnacle apon which we now stand, what almost immeasur- 
able space have we traversed—what triumphant progress have we made! 
In how great a degree have both pnblic and private prosperity, aud the 
civilisation of mankind, been promoted by it. Within a few years onr 
profession was comparatively unknown, and the great and beneficial re- 
sults wbich have sprung from it were never anticipated ; now it is univer- 
sally in the ascendant, and it may be so with reason, for without ргевот- 
ing to undervalue the merits and importance of other professions, tbat of 
the civil engineer may be said to embrace everything which can tend to 
the promotion of the comfort, the happiness, and Ше civilisation of the 
human race, and to be established upon principles of the very highest 
order, 

Comparatively speaking, only a few years have elapsed since Great 
Britain. as regards engineering works, was in a very backward state : sbe 
bad neither roads, canals, harbours, machinery, nor manufactures worthy 
of being compared with those of her neighbours on the Continent, Let 
the comparison be made now, and we fiud that if we do not surpass every 
other nation we are inferior to none, And to what may this extraordinary 
change be attributed, but to the progress of civil engineering? Notwith- 
standing, however, we have advanced thus far, much still remains to be 
done. Great as has been the result, we may be said scarcely to have 
passed the threshold of improvement. It із trae we feel the influence of 
onr position, but this can only be maintained by future advancement. To 
stand still is to еҙ our career must be onward; and what has 
been done should only serve as a stimulus to greater exertions. We have 
still a very wide field before us; let us, therefore, by our exertions, culti- 
vate it to the very utmost; let us never rest satisfied so long as anything 
remains to be done. А 

Much yet remains to be discovered іп the formation, construction, and 
maintenance of harbours, in order to afford the greatest facility of ingress 
and egress nuder all circumstances, without at the same time diminishing 
the necessary protection and depth ;—in the improvement of rivers, so as 
to enable them to drain and carry off the floods effectually from the adja- 
cent marsh-lands and valleys, and at the same time to render them capable 
of navigation to their utmost extent; to point out the most effectual means 
of evabling them to discharge their fresh waters into the sea or estuaries, 
and to receive the tidal waters withont causing them to deposit the allu- 
vial matter held in suspension by their waters, iu such a manner as to form 
injurious bars or shoals ;—in determining the best form and construction of 
vessels, so as to render them capable of giving the least resistance іп their 

е through the water, and conveying the greatest burtben or cargo 
with che utmost safety and velocity ;—in determining the best form, dimen- 
siong, and construction for locomotive engines for any gauge, 60 as to com- 
bine the utmost capability of producing steam, with the least quantity of 
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fuel, and drawing the maximum load with the greatest velocity, combined 
with the greatest safety aod economy ;—in determining the proper width 
of gauge which shall satisfy all the required conditions of safety, economy, 
and speed; in determining the most expeditious, safe, and economical 
means of transferring goods, passengers, and carriages from one iine to 
another, whenever a break of gauge becomes necessary ;--іп determining 
the best and most economical mode of constructing and. laying down the 
permanent way, in such a manner as to enable the trains to travel with 
safety, at the greatest speed the engines are capable of pruducing, with 
the least wear ала tear either to the permanent way or to the engine and 
carriages ;—io determining the resistance of railway trains; in devising 
megas for obviating tho leakage by the valve іп the atmospheric system ; 
in discovering a aubstance for sealing the valve which shall preserve the 
desired consistency ander all degrees of temperature; and іп generally 
investigating that system of traction, in order to remedy any practical 
defects which may exist, and to ascertain when it may be applied with 
the greatest advantage ;—io the improvement and adaptation of machinery 
to many new objects іп the arts and manufactures, and in the application 
of chemistry aud geology to our operations. 

These, and а variety of other improvements, are to be desired, and are 
worthy of our partioular attention and study. The steam engine itself, 
improved as it is, and wonderful as have been the resuits produced by it, 
is capable of further improvements. Its bulk and weight may be further 
diminished, both in the form and construction of the boller as well as in 
the engine itself, and thas, in effect its power may be increased ; or it may 
be to as to discover the means of producing and readeriug sub- 
servient to our purpose some other power which shall surpass steam, or, 
perhaps, to substitute for it that all-powerful agent electricity, which 
Jacobi has already attempted to apply to navigation. Obscure and dif. 
cult as the subject may appear now, it may still be realised. Our inde- 
fatigable and enlightened hooorary member, Faraday, has pointed out the 
way, and is still proceeding in his distinguished career with remarkable 
success, and we mast not lose the opportunity of profiting by it: in fact, 
by well-directed and combined exertions, it is impossible to foresee the 
results which may yet be arrived at. 


This Institution, which but а few years ago was scarcely known, has 
now taken its station amongst the first scientific societies of the kingdom; 
and as its objects are second to none іп importauce, whether as regard 
their publio or private utility, so must it continue to flourish and increase 
in importance if those objects be only legitimately aad steadily prosecuted, 
In order to effect this we mast not relax іп our exertions, there must be no 
schism among ourselves; the Iostitution must be oar rallying point; we 
inst all work for the common good. We must contribute to its advance- 
ment, as weil as that of our profession, by every meacs in oar power 
whether by papers, by verbal discnssions, by contribations to the model- 
room or the library, or by the construction of works which shali serve as 
examples worthy of being followed—in fact, iu every practicable manner, 
each according to our several opportunities. 

Let the senior members, both by their precept and example, and their 
forbearance, courtesy, and assistance towards each other, with liberal and 
right minded кегі, for the honour of themselves and their profession, point 
out to the junior members the true road to eminence; and as they, by the 
common lot of mortality, must qult this transitory sceue, let them be suc- 
ceeded by others fully competent to fill their ріасез, and to enlarge the 
bouadaries of their profession, 

On the other hand, let the junior members look up to their seniors as 
friends, and as sure guides to follow, aod from whom we may with con- 
fidence seek for assistance in the hour of need; and, banishing all 
jealousies or other iguoble feelings, let them rally round and support their 
seniors under ali circumstances. Let the chair of this Iustitution be an 
object of bononrabie ambition to the youngest graduate, as a goal to which 
he may look forward as one of the rewards, and that not the least, of his 
auccessfal exertions in his professional career. 

By thos pursuing steadily, with one vigorons and sure effort, this grand 
object—the elevation and advancement of the profeasion—we shall have 
the proud satisfaction of finding that our exertions wili be crowned with 
success; that the Institution, as well as ourselves, will fourish ; and, what 
is a (ас nobler achievement, we shall find that by removing, or, at least, 
diminishing, as far as шау be practicable, all physicai obstacles by sea 
and by land to the free communication of nations with each other, and by 
the inveotion of new machinery, or other means, to supply their mutual 
wants, we shall uitimately understand our true laterests. Prejudices and 
national qealousies wiil vanish, and instead of exterminating each other by 
that greatest curse of maukiod—war, we shall become bound to each other 
by the ties of peace, and united like one great family, striving together for 
the benefit of the buman race. 


A Great Bridge.—The new railroad bridge across the Susquebanna, at 
Harrisburg, is an immense structure. It is abvut 4,000 feet long, bailt 
upon the improved double-latticed plan. There are 23 spans, averaging 
173 feet each; and two arched viaducts, опе 53 feet, and the other 84 feet 
long. The entire cost of this immense structure is short of 100,000 dol- 
jare.-—American Paper, 
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PROCEEDINGS ОҒ SOINNTIFIO SOOCIETING. 


ROYAL SCOTTISH SOCIETY OF ARTS. 
March 33.—Davin Mactacan, M.D., Ғ.Н.8.Е., President іп the Chair. 
The following communications were made: 


1. “On the Principles employed in the Decoration of the Room for the 
Meetings of ыы ia the Commercial Bunk of Scotland, Edinburgh,” 
By Мг. D. R. Hay. 


Mr. Hay showed that there is a demonstrable truth іп ornamental de- 
siga, which coastitutes its beauty, independently of any fancy or whim ia 
the individual to whose inspection a work of this kind is presented, and 
without any reference to what are called tho styles of ornamental desiga ; 
and that this truth was of a mathematical nature, and so far teachable, as 
to enable the decorator to produce perfect symmetry of form and harmony 
of colour in almost infiaite variety, without copying or even imitating the 
works of others. Thus proving that we might have a style of decorative 
ornament belonging exclusively to our own country and our own period. 
He showed also that the beauty thus produced differed from pictaresque 
beauty, іп so far as the former is teachable, while the lauer is exclusively 
the province of genius. In doing this, he referred to the immense quantity 
of counterfeit high art produced at the present day, and the bad effects of 
iagraſting this counterfeit upon ornamental design, instead of inculcating 
the first principles of symmetry of form and harmony of colour. He pointed 
out what he conceived to be the fallacious proceedings of the Government 
Schools of Design in these respects. 

Mr. Hay next referred to the appropriateness of various kinds of ornoa- 
mental design, and held up to ridicule the egregious blunder committed by 
the German decorator, Herr Sang, in the piazza of the Royal Exchange, 
London, who, instead of following up the architect’s idea of massive 
strength, or referring to the ase of the edifice, has bedecked it with а spe- 
cies of (ornament!) at once meaningless, flimsy, and fantastic. He thea 
proceeded to show that the decorator ought, on all occasions, to endeavour 
to foliow up the original idea of the architect, and impart the same foeliag 
by his colouring, that the latter had imparted to the general coostruction 
and architectural decorations, which, althongh now generally fiaished in 
lath-and-piaster work, imitated, in their configuration, either the marble 
employed originally in the olassical styles of architecture, or the wood em- 
ployed in those of the middle ages. He thea showed that the imitating of 
marbles and woods was ciosely allied to high art, and the prejudice against 
these species of imltative art arose from its being often employed in churches 
and other public buildings, which are generally painted at the lowest esti- 
mate, and conseqnently exhibit this branch of the decorative art as per- 
formed by the lowest grade of artists. 

In respect to the principles adopted in the style of decoration employed 
by Мг. Hay on the ceiling and walls of the room appropriated to the meet- 
ings of the proprietors‘of the Commercial Bank of Scotland, he showed that 
it depended for its beauty simply upon а combination of geometric with 
chromatic harmony, being the practical application of a (һеугу which bad 
met the approval of Sir David Brewster, who had aiso saggested its appli- 
cation to the decorative arts. Mr. Нау, in referring to the great hail of 
the Sooiety of Arts in London, where he had first introduced this new style 
of decorative painting, said, that its being in that case necessarily eouflued 
to the ceiling, did not put it fairly to the test; but that the walls as well 
as the ceiling of the pruprietors’ room іп the Commercial Bank beiag de- 
corated in this way, that apartment might be said to be the frst in which 
this new style had been properly exhibited. 

Mr. Hay exhibited two finished specimens of the work, with five ex- 
planatory drawings. The first specimen was thut applied on the ceiling 
panels, and arose out of a diagram in which the equilateral triangle and 
circle were harmoniously combined. The second specimen was that of 
the pattern applied on the walls, which he showed arose from the combina- 
tion of elliptic bands. Both these specimens represeuted mosaic ог inlaid 
work, composed of lapis lazuli, gold, giallo-axtico, and rosso-antico, white 
the five explanatory drawings showed the simplicity of their coustraction, 
aod the nature of their harmony. Mr. Hay referred to a work upon orna- 
mental design, which he published some years ago, for more ampio details, 
and concluded his paper by referriog to the ornamental decoration of the 
title-page and dedication of the Art-Usion Journal, as examples of the low 
state of that art in the metropolis, and how much still remained to be done 
for it even there. 

3. “ Drawings of в Patent Atmospheric Railway Valos” By Prren 
Ғливвлан, Esq. 

This valve seemed to be admitted to be perhaps the most perfect of the 
kind yet invented. There із по hinge and по necessity for grease to fill up 
the chinks of the valve. The valve lueif consists of strata, 20 to speak, of 
different substacces :—Ist, iron, strong but gently flexible, oocupying the 
lower portion and filling neatly the longitudinal cavity of the exhausting 
tube; Sad, vulcanized india-rabber, a little iarger, so as to overlap the iron; 
zrd, wood, to press down upon the india-rabber, but leaving the sides of 
the latter free; 4th, strong leather fitting the top of the flange of the tabe, 
which is ground fiat, to receive the sides of the leather, thus giving soeg 
with the india-rabber а double security to the vacuum; and 5ІҺ, a band о 
irou again, broader than the leather, and bending down at the edges so as tv 
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protect it. The inner and outer bands of iron are the portions of the valve 
ов which the wheels act in opening and closing it. The whole valve is 
lifted ont of its seat by the inner wheels during the passage of the piston, 
and is again replaced in it by one of the outer wheels. It was stated that 
the specifcation bad been enrolled in October last. . 


3. 4 Improvements in Railway Carriages.” By Mr. James Wionr. 


Mr. Wight exhibited a full-sized drawing of his proposed carriage 
wheels, having the tire at au angle of 45 degrees to the rails, entirely ob- 
viating the robbiug and sbearing friction of the present wheels, while the 
kad is sustained by the second set of spokes couverging at the upper jour- 
вај of the axle, perpendicular to the rail. His proposed conical form re- 
quisite for the periphery of the driving wheels was also exhibited, adapting 
themselves to the curves over which they pass, and moving freely round 
without any slipping of the wheels, or twisting of the axles, resulting from 
their present form; and entirely dispensing with the clumsy artifice of 
watering the rails from the locomotive, designed to assist their sliding when 
compassing а curve,—a property the reverse of which із of the utmost im- 
portance to the atility of the locomotive. He also suggested an improve- 
pent in the mode of traction, by appending the drag hook at the head of a 
Көре boffer rod issuing from the centre of each carriage, in place of one 
from each side ав at present, the end of each rod being made to compre- 
bend two convex springs, which are placed uuder the centre of the carriage, 
70 thut either іо the traction or propulsion they аге compressed simulta- 
seously, and the сопсоввіоо is sustained at the ceatre of the carriages with- 
out the slightest tendency to throw them off the rails. 


April 12.—Groree Tart, Esq., V.P., in the Chair. 


The following communications were made:— 


1.4 New Method ef Ventilating Public Buildings, Churches, Schools, 
Dwelling-bouses, &c., by means of Hot-Water apparatus placed at the 
mof of the building, for extracting the exhaled air ;’—successfully em- 
ployed to ventilate various buildings. Designed and applied by Mr. Ro- 
ма? Rrrowss, 


Mr. Ritchie gave a short account of the methods which bave been 
ззоађу employed In ventilating buildings, and showed that, as the object 
was to induce a current from a difference in temperature, the plan he bad 
іо previous coOmmuzivatious suggested (1848-4), of making use of the heat 
from hot water or steam, afforded a safe and efficieut ium for extract- 
fog the exhaled air from apartments. Не had since had several opporta- 
tities of carrying bis views into effect in large bnildings, and the result has 

quite sacocessful. Не then described the method he bad adopted at 
the Justiciary Court-house, Glasgow, and elsewhere. A powerful bot- 
Water apparatus of patent tubes—raised to a high beat, ара supplying 
\bewselyes with water—is placed іп a small chamber at the roof, and is 
heated by a furnace placed at the basement of the building. The appara- 
tus acts as an artificial fire, and from the rarefaction of the air within the 
chamber the exhaled air from the apartment to be ventilated is drawn to- 
Wards it, through the ventiducts formed over the ceiliag, and rises or is 
expelled througb an elevated chimney or shaft into the atmosphere—the 
heated current being protected from the action of the wind by means of 
алара or screens, 


Mr. Ritchie showed the arrangements be bad provided for the regulation 
œ coatrol over the velocity or movement of the air in the room. He 
pointed out, amongst other advantages of this mode of ventilation, that it 
was free from all risk of fire, as the furnace might be 50 or more feet from 
the beated chamber at the roof; that the air within this chamber admitted 
ef simple means of increase; that there was no risk of the гейох of the 
пішімі vapours, and, even were it so, these could, by no possible means, 
be mized with the products of the combustion of fuel: tbat the apparatus 
тм simply managed, and the expense aot greater than other plans in use. 
He likewise showed the necessity of combining, with every plan for ex- 
(meting the exhaled air, an adequate supply of fresh air—tbat buildings, 
whether heated with or without open fires, abould bave the means afforded 
for obtaining а continced supply of moderately warmed air in winter, to 
Teplace that which is vitiated by respiration aad gas, or which goes off by 
chimneys, He showed (һе plan he һай adopted for warming the Court- 
Кен, Glasgow, and the Commercial Bank, Edinburgh, with simple hot- 
Water apparatus, which afford supplies of fresh air, duly regulated іп tem- 
perature and humidity, He concluded with pointing out that the princi- 
ple of the ventilation described was equaily applicable to domestic as to 
Public buildings; tbat a great many rooms might be ventilated with the 
tme hot-water apparatus placed at the roof, and heated at the basement; 
that the architect (W. Nixon, Esq.) for the New Police Buildings, Edia- 
bergh, had adopted this plan for extracting the exbaled air from the ceils 
tad other rooms; that whole tenements 12 important to salubrity) might 
thos be ventilated; for the capabilities of the patent screw joint apparatus 
WM such, when combined with the ingenious systems of continuous circu- 
tions, that as much 6000 feet of pipe сап be heated with опе small fire. 


* н Improved Chimney Cans or Fumi- Expulsors,” for the Cure of Smoke 
0 Blow-downs in Chimneys. Ву Mr. Jamas STEWART, juu, 


ШУ Principle оп which these chimney-cans are Invented, is to prevent 
inconvenience of smoke being sent back into apartments by bigh winds 
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or by change of wind; and te have the construction of the chimney-cans 
such as to improve the draught, and to present no obstacle to the free 
egress of the smoke, пог to the.cleaning of the vent; while, in ordinary 
circumstances, no undue accumulation of soot can possibly arise. The 
cans being stationary, are less liable to go out of order than the moveable 
ones in common use. Mr. Stewart. stated that their operation had been 
quite successful, and.that they had cored of smoke rooms which before 
had ecarely been habitable. These cans can be made in galvanised iron 
from 238. to 30s., or in clay for 10s. 6d. The valve is fixed оп the chim- 
Bey-top or can, to prevent back smoke. er down-draugbt, and is operated 
upon by a wire or chain from the fire · place. 


8. ** Self-acting Cart-Drag or Break,” which is worked by the Horse 
itself. By Wititam RUrnzzrokb, land-steward to the right honourable 
Lord Douglas. 


This break сап be fitted up оп any two-wheeled cart or coach, with 
shafts, аса very moderate expense, from the simplicity uf ite machinery. 
It consists ouly of the following parts:—Two wooden rubbers, applied 
in front to the rims of the wheels, are connected with each end of a cross- 
bar of malleable iron, 1% inches deep and Jof an inch thick, placed at 
right angles to the shafts, and borirontally, below the body of the cart in 
front of the wheels. This cross-bar is held in its place by keepers of iron 
attached to the outside of each shaft, leaving abont 83 inches of space for 
the cross-bar to move backwards and forwards, so that the rubber may be 
easily withdrawn from or applied to the wheels. To the cross-bar are 
attached two iron rods, §ths of an inch іп diameter, running each below a 
shaft, and parallel to each other. Two keepers retain each rod below its 
shaft, and allow it to move freely backwards and forwards. A book is 
attached to each rod about two inches from their ends, во that when the 
horse is yoked by the shoulder and back-chaius іп the usual way, the back- 
chains are attached to the hooks. The horse has thus the power, when 
urged by the load bebind, on а steep incline, to press back the rubbers 
upon the wheels, and retard their progress to any extent desirable. When 
the rubbers are not required to act, such as when the horse is pulling for- 
ward on a level, or going up an iucline, the break is kept from touching 
the wheeis by a spring fixed behind the cross-bar to which the rubbers are 
attached, and pressing that bar forward. Finaliy, two small keepers and 
hooks, at the ends of the rods, are used for the purpose of preventing their 
motion wheu backing the cart. 


4. “A new Regulating Index for the Pendulum.” 
M‘Ewan, watchmaker. 


The bob of the pendulum is made іп two halves, being hollowed in the 
centre, so as to admit а contrate wheel, carrying on Its arbor an index-band 
which points on a dial-plate iu front of the bob to the words fast or alow ; 
the nut at the bottom of the pendulum being turned, it acts on the wheel by 
a pinion, and thus any person who has оссавіоп to regulate the beat of the 
pendulum can see by the index-band how far he raises or lowers the bob. 
Of course, Mr. M‘Ewan intends this merely for common domestic clocks, 
and not for tine time-keepers, whose rate would he affected by the mere 
motion of the index-band round the dial-plate of the bob, 


5. “ An Alveolar Hamerrhage Compress,” for suppressing undue Bleed- 
ing, resulting from the Extraction of Teeth, constructed by Dr. Roper? 
Нкір, dentist, was exhibited. 


6. Specimens were exhibited of Mra. H. Masala“ Patent Intonaco 
Cement,” the inventor stating that although only half-an-inch thisk upon 
the lath, its capabilities of resisting fire were very great, and indeed, might 
be subjected to a triai by fire for a considerable time, while the lath behind 
it, and in contact with it, wouid scarcely be singed. 


A ist of Prizes to be offered for Session 1847-8 was submitted by the 
Council and approved of, and ordered to be printed and advertised as 
usual, (See Advertisement.) 


Ву Mr. Janus 


SOCIETY OF ARTS, LONDON. 
March 31— Wu. Porz, Esq., F.R.S., V.P., in the Chair. 


М. Ricarpo, Esq., gave an account of bis “ Indicator for ascertaining 
the Speed of Railway Trains.” The machine consists of a pair of governe 
ors, to which motion is given by means of a band working on а horisontal 
wheel, attached to one of the carriages ; as the speed of the traig increases, 
the governors fly open and pull round a hand, which points out, on a gra · 
duated dial, the number of miles per bour at which the truin is travelling., 
The governors are prevented from flying open with a jerk by two pieces of 
vulcanized india-rubber, which lengthen gradually as the speed of the 
train increases. 

The Secretary read a paper by Mr. T. R. Caampron, “ On the working 
of his large-wheel narrow gauge Locomotive E. y іе“ Namur,” for the 
design for which he last session received the Society’s Gold Isis Medal.— 
The author baving made some remarks on the statement put forth by him 
last year, as to the advantages possessed by an engine built on his princi- 
ee give the following account of 

amur :=— 
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The Namur is a six-wheeled engine, with the whole of the working 


parts outside. 
Diameter of the driviag wheels. 4 7ſt. Oin 
do. supporting do. . Bft. Qiu. 
Distance between centre of the extreme wheels 13 ft. 0 in. 


Sarface of tubes, inside ж : 


Diameter of cylinder. . . Ж . Off, 10 la. 
Length of stroke . . . е . Off. 20 in. 
Namber of tubes % Ж г = . 182 

Length of ditto . . . . . II ſt. Oin 
Diameter of tubes, outside . Қ К . Of. Zio, 
Length of fire- bon В 4 . Aft. Sin. 
Breadth of ditto . . А š . Sf ö in. 
Area of fre · grate қ 4 8 . 14 ft. біп. 
Surface іп fire-box . . 2 62 ft. 0 in. 


Total surface . К 


This engine is coustructed for the Namur and Liege Railway, and has ran 
ов the London and North Western Railway, with every variety of train, a 
distance of 2300 miles. In the course of the experiments the following 
speeds have been reached :—With a train of tracks loaded with coke, and 
weighing 80 tons, exclasive of eugine and tender, 51 miles per hour ou a 
level ;—with a train weighing 50 tons, 62 miles per hour was attained, 
between Tring and Woiverton. But the most severe test an engine can be 
pat to is when it has no train Беһіші it: an experiment of this kind was 
tried with the Namur, —Capt, Addiugton, inspector general of railways, 
and Capt. Simmonds, his assistant, being on the engive at tbe time, with 
which a speed of 75 miles an hour was attained on level ground, going 
ronnd a curve between London and Harrow. The speed was taken by 
Captains Addington and Simmonds, and both were perfectly satisfied with 
its steadiness at that rate of speed. A second engine is building for the 
North Western Railway with 8 feet driving wheels. The author concludes 
by offering, at an early date, to furnish an acconnt of the expense of work- 
ing the engine, and the cousnmption of coke, water, &c. 

Mr. Нлвома observed that Mr. Cramptou had done perfectly right by 
increasing the dimensions of the fire-grate, for while the heating surface 
of the ordinary engines has been quadrupled, the fire-grate has not been 
increased 30 per cent. He considered that the experiments, as far as they 
bad gone, were quite satisfactory. 

Mr. М“Соямвш. considered that the engine had performed very well,— 
and that Мг, Crampton might congratulate himself on having lowered the 
centre of gravity, and increased the area of the fire-bars aud the size of 
the driving wheel, i 


April 14.--Тномав Winewortn, Esq., іп the Chair. 


The seoretary read a communication from Mr. W. C. FULLER, on his 
“ Vulcanized India- Rubber Buffers for Railway Carriages.” The invention 
consists in substituting a series of rings of iudia-rubber, se by iron 
plates, for the ordinary spiral spring. The buffer-rod passes through the 
centre of the rings, and is protected from being bouud by the india-rubber 
when compressed, by means of a conical flange affixed to the iron plates. 
The advantages which this Invention appears to possess over the ordinary 
springs are—great redection іп weight—less liability to get out of order 
greater facility of increasing or decreasing the power of the spring—and its 
ready applicability to carriages already constructed, without increase of 
cost. 

Mr. Rioakpo wished to know what would be the compression of the 
buffer ander ordinary circumstances—sapposiag the length of the india- 
rubber employed to be 8 feet ? 

Мг. FoLLer stated, that the pe be of stroke required for the һабег is 
from 10 to 13 inches ; that the ordinary strength of the present springs is 
from 3 to 35 tons; that is, 3 tons reduces the circular spring to а flat, 
while the India-rabber ls capable of resisting from 5 to 50 tons. 

The uext communication read was by Мг. Puitte Pacer, “ Ол the 
Application of Crown Glass Metal to the Manufacture of various Domestic 
and other Articles. —The author commenced his paper by stating, that һе 
did not iutead, on the present occasion, to claim the attention of the Society 
to works of art in glass, but to such as are of recent mannfacture, and 
have arisen out of the repeal of the duty on that material. Before the re- 
peal of the duty, crown glass was only used for glazing windows and for 
prints, while the various articles for the table were made from fint glass. 
After describing the difference of manufacture employed іп the crown and 
flint glass, he proceeded to enumerate some of the articles which are dow 
being made of crown glass, and which were never before made of glass; 
among them were the following :—A glass dairy pan, for setting of cream; 
the advantage of using glass, instead of zinc, tin, or lead, is its producing 
a larger quantity of cream—equal, it is stated, to from 30 to 50 рег cent. 
The next articles enumerated were propagating glasses, for horticultural 
purposes; these supersede the use of metal frames, bee and grape glasses, 
cucumber tubes and seed protectors, pantiles for roofing, and for domestic 
purposes, glass pipes, pickle jars, rolling-pins, pastry pans, jugs, &c. 

The aathor having also shown the application of crown glass for coloured 


railway sigoal lampe, concluded by stating—“ That the success which has 


attended the exertions of the flint giass manufacturers, and enabled them to 
produce tbeir brilliant specimens, will (be fears) make tbese humbler sam - 
ples appear dail and uninteresting, until thelr cheapness aud applicability 
show in what their advantage consists.” 


(Mar 


April 21.—Dr. Roost, Secretary, V.P., in the Chair. 


“ On the Manufacture of Shell Cameos.” By Mr. Салт. Six specimens 
of shells with the cameos cut upon them were exhibited. 


The author commenced by stating that the ancients formed cameos by 
engraving figures іп low relief on differeat kinds of silicious stones, and 
generally selected for that purpose those which had layers of different eo- 
lours, so that the figures, or different parte of the same figures, were of 
divers colours. Such cameos are now made in Southern Europe and io 
France, where this art has lately been attempted to be revived; but the 
barduess of the materials require во much labour to be employed ia their 
fabrication, that they are too expeusive to come into general ase. 

Numerous attempts have been made to substitute various materials, sach 
as porcelain and glass, for the ancient cameos, but their great inferiority has 
caused them to be neglected. The best, and now most used, substitutes are 
shells, several kinds of which afford the necessary difference of colour, and 
are, at the same time, soft enough to be worked with ease and hard enough 
to resist wear. The shells now used are those of the flesh-eating Univalve, 
which are peculiar as being formed of three layers of calcareous matter, 
each layer being a perpendicular lamina, placed side by side. The cameo 
cutter selects those shells which have the three layers composed of differeot 
colours, as they afford him the means of relieving his work; but the kinds 
now employed, and which experience bas taught him are the best for bis 
purpose, аге, the Bull's Month, the Black Helmet, the Horned Helmet, and 
the Queen Conch—the two first are the best shells. After detailing the 
peculiarities of these shells, Mr. Gray proceeded to give an account of the 
progress of the art, which was confined to Rome for upwards of 40 years, 
and to Italy within the last 20 years, when ап Italian commenced it in Paris, 
and now about 300 persons are employed ia this branch of trade in that 
city. The number of shells used annually, thirty years ago, was about 300, 
the whole of which were sent from England, the value of each shell in Rome 
being thirty shillings. To show the increase of this trade, the number of 
shells used in France last year was nearly as follows :— 


Bull's Mouth, 80,000, at average price each, 18,84. .. £6,400 
Black Helmet, 8,000, 17 5 0 oe 1,800 
Horned Helmet, 500, 5 26 .. 60 
Queen Conch, 12,000, 15 123 200 

100,500 sbells 2% ae 55 .. £8,960 


The average value of the large cameos made іп Paris is about six francs 
each, giving a sterling value of £32,000, and the valne of the small cameos 
is about £8,000, giving a total value of the cameos produced in Paris, for 
the last year, of £40,000; while, in England, not more than six persons are 
employed in this trade. 

The thanks of the meeting were presented to Mr. Gray for his commoni- 
cation, and to Mr. Jobn Turner for two specimens, which he presented to 
the Society for its museum. 


The second communication was “ On а means of rendering Sculptured 
Sandstone impervious to the effects of our changeable climate and humid 
atmosphere.” By D. R. Har, Bsq., 

The anthor, after stating the nature and atructore of the various sand- 
stones, the causes which operate upon them and separate the particies, and 
the plans usually resorted to for preserving masons’ work from the injurious 
action of the air, said he had found that the ordinary process of saturating 
the sandstone with linseed oil was ineffectual, and having occasionally used 
bees-wax as ап ingredient in paint, and knowing from experience that it is 
impervious to the blanching or oxydising influences of the common atmo- 
sphere, he considered that if applied to sandstone, it would render it very 
durable. I believe (observes Mr. Hay,) that it bas been used by the an- 
cients in securing their fresco paintings, by rubbing it upon them, and fs- 
cilitating its absorption by the application of hot iron, and a similar sppli- 
cation has been recommended in modern times in respect to sculptured 
marble ; but snch a process most be very uncertain as to its efficiency, іп as 
much as the absorption must be very partial and unequal. The plan [ would 
recommend is applicable to statues, vases, and all sculptured architectural 
decorations—namely, a trough of suitable capacity must be built of brick, 
with s furnace noder it, and the trough filled with sand; place among ths 
sand, at one end of tbe trongh, a vessel made of tin or copper, and of the 
requisite capacity, {nto which put spirits of turpentine or naphtha and bees- 
wax, in the proportion of two or three ponnds of the latter to a gallon of 
the former, according as the stone to be saturated is more or less poroos. 
Keep the furnace burning until the sand bas become safficieatly hot to dis- 
solve the wax amongst the oleaginous or bitaminous spirits in the tia or 
copper vessel. Place the stone to be saturated in the unoconpied part of the 
trough until it becomes of а temperature equal to that which has dissolved 
the wax, and if the capacity of the vessel admits, let the ecalptared stove 
de immediately removed from tbe sand and dropped into the adjoining ves- 
sel, when, іп а few seconds, it will absorb a snfficient quantity of the wat, 
held in solotion by the spirits, to prevent the humidity of tbe atmosphere 
ever acting upon it.” 

An interesting discussion took place after the reading of tbe paper, in 
which Mr. Ray, Mr. Tennant, Mr. С. H. Smith, Mr. Crace, and several othor 
scientific gentlemen, took part. 
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April 12.—The followingpaper оп the important public question of “ Ven- 
Hilation,” and how far it may be rendered compulsory by legislative enact- 
ments, was read hy Мг. J. Тоумвкв. 


The anthor commenced by stating, that the result of the extended inves- 
tigations, so long conducted hy the medical profession, into the nature and 
treatment of disease, demonstrated that the great duty of every man was to 
салу out preventive measures. English people seemed to be bnt little 
aware of the large amount of disease hy which mau at the present time is 
afflicted ; and yet the details іп Lord Morpeth’s recent speech, the returns of 
the Regintrar-General, end statistics from various sources. showed that among 
them disease was the rule, and health was the exception. Let it be con- 
tinually repeated, and never be forgotten, that one-fourth of the children 
born in England die before tney reach their fifth year; and out of 49,089 
people who died in London in the year 1846, 22,275 were carried off hefore 
they reached the fifteenth year; and only 2,241 died of old age, which 
Boerhaave stated to be the only disease natural to шап. In addition to 
this, it must he known that, as a general rule, when the body is examined 
after death, whether of а child or adult, one or more organs is found ір а 
tate of disease: a fact which induced a physician to state that he looked 
upon every adult he met in the streets of London аз а walking museum of 
morbid anatumy. If the causes of the 49,089 deaths іп 1846 be examined, 
it will be found that the enormous proportion of 14,368 was from diseases 
of the organs of respiration. Now it has been shown that the great зопгсе 
of these diseases was the respiration of impure air. To suggest measures 
for the removal of this great evil, and to prevent some of the most distress. 
ing diseases to which mankind is subject, was his object in responding to the 
request of the Society that һе would deliver the present address. 

Mr. Toynbee then proceeded to consider the subject in its varions bear- 
ings. In proof of the necessity for ventilation, he stated that it was of 
great importance that air should be continually in motion; for, like water, 
wheo stagnant, it became offensive and injurious. This was accounted for 
by the fact, that the air always contained a Jarge quantity of animal and 
vegetable matter in the form of the ova of infusoria and the seeds of the 
lower vegetable organisms. But the act of respiration was the great cause 
of the deterioration of the air. The air in the lunge was exposed to 
170,000,000 of cells, having а surface equal to thirty times that of the 
body; so that during respiration the air was deprived of oxygen, and became 
loaded with deadly carbonic acid gas, and was rendered totally unfit for a 
second respiration, being in reality no longer atmospheric air, but а poison- 
ous gas. А second cause of the deterioration of the air is the combustion 
of lampe, gaslights, candles, &c. A single candle is nearly as injurious to 
the air as а human being: two fourteen-hole argand burners consumed as 
mach air as eleven men. А third source of atmospheric impurity is tbe 
vapour, loaded with animal matter, given off from the lungs and the skin: 
each of these parts pours ont an ounce of fluid every hour; so that, in a 
Өлгей containing 500 people, twelve gallons of noxious fluid are given off in 
two hours. A fourth source of bad air in towns is the large quantity of 
decomposing animal and vegetable matter left to give off its efflavia; and 
the diffculty there is in the renewal of the air in towns by means of the 
Winds, on account of the vicious mode of their construction and their large 
tize. lu reference to the impurity of the air of London, Dr. Mantell states 
that various classes of infasoria, which he was іп the habit of keeping alive 
in his bouse at Clapham, all died in London; and it is well known that 
wareely any plants will live in London. 

It was then stated that certain diseases were distinctly traceable to the 
absence of ventilation—namely, fever, consumption, scrofala, deafness, and 
that most fertile origin of numerous diseases, the common “cold.” It was 
shown that 120,000 people in England and Wales are always slowly dying 
from consumption ; thet there is double the amount of this disease among 
in-door than there is among ont-door labourers; tbat it was more frequent 
among women than among men; tbat in 1839, out of 33 milliners who died 
in London, 28 died of consnmption. 

Mr. Toynhee then declared that, ор to the present time, the subject of 
ventilation had been entirely neglected in the construction of rooms, houses, 
towns, and cities; that the greatest injury had been inflicted upon mankind 
by this neglect ; and, as the population increased, and towns became larger, 
the evil must become greater, unless remedies were at once carried into 
effect, Under these circumstances, until society shonld be sufficiently іп- 
formed voluntarily to secure its well-being, it was the bounden duty of a 
government, the enlightened guide of its people, to suggest measures, and 
ке them carried out, to prevent the large amount of misery that the absence 
of ventilation was producing. The important question, then, was—How far 
could Government interfere with advantage in enforcing plans of ventilation 
by legislative enactments ? 

Mr. Toynbee theu submitted the following propositions, for the adoption 
el Government, to the consideration of the Institute 

1. That no living, sleeping, or work room shall contain less than 144 su- 
perficial feet, or shall be less than 8 feet high. 

2 That such room shall һауе one window, at least, opening at the top. 

3. Also an open fireplace. 

4. That in every living, sleeping, or work room erected in future, some 
method shall be adopted of allowing the foul air to escape from the upper 
pert of the room. 
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He then polnted out the practicability of carrying out this provision, 
either by the introduction of Arnott’s valve into the chimney, thousands of 
which were at this time in operation, and which might also be adapted to 
existing chimneys, witbout fear of smoke, by the addition of a simple соп» 
trivance which he described; or а distinct channel might be made for the 
purpose. 

5. That every such room erected in future shall have some means of con- 
tinually admitting fresh air. 

6. Iu every public building in which gas is used, to insist upon the use of 
plans to carry off the products of combustion, and not to allow them to 
escape іп а room. Various plans having this object are in operation in 
hundreds of shops, and шау be seen in many shops in Regent-street; by 
their use not only аге the goods in the shop saved from injury, but the 
health of the people is improved. He was happy to hear that in Covent 
Garden Theatre not a particle of the products of combustion from the gas 
was allowed to enter the theatre. 

7. That all churches, schools, theatres, workshops, workhouses, and other 
public buildings, shall adopt such methods of ventilation as are approved by 
the Medical Officer of Health. 

Mr. Toynbee pointed out how these desirable objects were to be effected, 
and showed thet every house and room must be so arranged that it can be 
supplied with fresh air, to replace the vitiated air which has been removed. 
Prof. Hoskiag had carried out these plans in every part of his house; and 
until they were general, the diseases dependent upon the want of ventilation 
must be a scourge to society. He observed that in all the stables now 
erecting, admirable plans of ventilation were adopted. Having given this 
subject deliberate consideration, he bad arrived at the above conclusions; іп 
which, among many others, he was supported by Dr. Sutberland of Liver- 
pool, and Dr. Guy of London—two of his many fellow-labourers in the 
public-bealth canse, whose enlightened intelligence was only equalled by 
their benevolence. 

In conclusion, he stated that the varions Health of Towns’ Associations 
were at work beart and soul, instructing the masses of the people as to the 
best means of promoting their physical welfare—a labour in which every 
enlightened man should join. And he felt that if government would lend 
all the aid іп its power towards carrying out sanitary measures, not only 
wonld an enormous amonnt of misery be saved, but ап extent of happiness 
would be gained of which we had at present only a faint idea. 


INSTITUTION OF CIVIL ENGINEERS, 
March 23.—Sit J. Кемһів, President, in the Chair. 


A paper was read “ Ол the Ventilation of Mines.” Ву Mr. J. Висяавр- 
вох. It dwells at some length ou the present methods of ventilation and 
the objections to them, illustrating the positions by quotations from the 
best authorities on the subject; all of which went to show, that in spite 
of all the care and attention that bad been given to the queation, all the 
skill of the engineer, and the introduction of the safety-lamp іп 1816, the 
loss of life had been greater since that period than it was іп а correspoud- 
ing period previous to its introduction. This mast not be charged entirely 
to the lamp; for although it might have rendered men bolder, and induced 
them to trnst too mach to it in venturing into those parts of the mines 
which formerly would һауе been abandoned, siill it must be borne in mind, 
that as the coal was got at greater depths and distances from the shafts, 
the ventilation becomes more difficult; and, from the greater number of 
persons emyloyed іп опе mine, if an accident did occur, the loss of life 
was greater in proportion. The author then entered into calculations, 
showing that the dimensions of the upcast sbaft” should in all cases be 
increased, in proportion to the augmented volume of the air from the ex- 
pansion of the higher temperature at which it leaves the mine after tra- 
versing all the passages ; and if this were attended to, not only would the 
general ventilation be better, but in the етеп! of an accident occurring by 
an explosion, or the derangement of some of the air-passages from falls of 
the roof, &c., an extra power could be applied, which would at any rate 
prevent a portion of the frightful loss of human life which now occurs. 
The conclusion drawn, however, was, that in almost all cases it was the 
culpable negiect of, and not the want of means of prevention, that caused 
the destruction of health, life, and property in the mining operations of the 
kingdom, 

This opinion appeared to be participated in by all the speakers, in the 
discussion which ensued, and іп which the interference of government by 
legislative enactments, with respect 10 methods of ventilation, was severely 
deprecated. It had become fashionable now, whenever a difficulty oc- 
curred, to recommend < legislative enactment” as an universal panacea ; 
as if a committee of the house, or a body of commissioners, none of whom 
probably possessed any practical knowledge of the subject, could at once 
fail by iaspiration upon the methods of prevention or cure which bad so 
long eluded the careful investigation of scientific and practical men, whose 
time, talents, and fortunes, bad been all devoted to the subject, from that 
great incentive to exertion—self · interest. When the example of foreign 
countries was quoted, it should be at the same time shown in how back ward 
a state they were in engineering, in mining, in commerce, and, in fact, іп 
everything with which the government interfered, as compared to the bigh 
State of perfection arrived at in this country, where there was nothing, fore 
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tunately, bot competition to urge manufacturers and miners to bring their 
produce to market of the best quality and at the cheapest possible rate. 

March 30, and April 13.—The discussion on the above paper was con- 
tinued through both these meetings, to the exclusion of auy other subjects, 
The methods of ventilation in nse in the mining districts were fully de- 
scribed, and their peculiarities discussed. The causes of accident by ex- 
ріозіопе, and the consequent choke-damp, were inquired into; and the ft- 
ness of the attempted methods of prevention or cure was debated upon. 
The method of exhausting the air was contrasted with that of forcing it 
forward into levels by means of bellows and pipes. The system used in 
the north of placing a furnace at the bottom of the up-cast shaft was in- 
sisted upon as that best calculated for the extensive coal-mines of that dise 
trict; while the method introduced by Mr. Gibbons in Staffordshire of ex- 
haueting the foul air, by air-heads cut in the lop of the coal, connected 
with a channel in the side of the shaft, terminating in a chimney on the 
surface, was received as a decided improvement upon the ordinary system 
іп ase іп that coal-basin, where the extraordinary thickness of 80 feet of 
the vein of coal renders a peculiar plan indispensable. Varions methods 
of attempting to carry off the foul air from the ‘ goof,’ whether by additional 
shafts or by bore-holes, were proposed, and shown by mining experience 
to be totally impracticable, and calculated to be rather prejudicial thau 
useful. The interference of Government was strongly insisted upon, and 
as decidedly objected to by those miners whose long experience and good 
judgment entitled their opinions to deference and consideration. lt was 
shown that the foreign mines which were under the constant superintend- 
ence of Government engineers, far from being exempt from accident, were 
not only more liable to the effects of deficient ventilation, but that the actual 
loss of human life was greater than in England; and that if our mises 
were subject to the same annoying trammels, the price of fuel must be un- 
duly raised, without any corresponding advantage, or any immunity from 
danger. There could be no objection on the part of the coal - owners to the 
formation of an association for regularly inspecting and reporting upon the 
states of the various mines, and the communication between the various 
districts of the methods found to succeed best under the atiendant peculiar 
circumstances; but reasons were given why such a power should not be 
placed in the hands of Government officers, 

The subject of safety-lamps and their uses was also discussed : Dr. Reid 
Clanny's first invention of the lamp іп 1818, which necessarily failed from 
its cumbrous form and general inapplicability for working purposes, and 
the recent form he had adopted, combining portions of the other lamps in 
use, 80 as to show a bright light and yet be free from danger: the extra- 
ordinary coincidence of inventive thought between Sir Humphrey Davy 
aod Mr. George Stephenson, the one acting upon purely chemical theory, 
and the other upon mechanical knowledge and practice, and yet both simul- 
taneously producing lamps which were almost identical, and which still 
oan very generally in use under Ше пашев of the “ Davy” and the 

eordie. 


April 20.—“ Ол the Defects in the Principle and Construction of Fire- 

proof Buildings. Ву Мг. FAIRBAIRN, of Manchester. The paper com- 
menced by insisting strongly on the danger of making use of cast iron 
beams of large span, withont intermediate supports, unless the dimensions 
of the beams were very large, and pointing out the treacherous nature of a 
chrystalline metallic body, such as cast iron, when applied to support 
heavy weights in the construction of buildings. After some further re- 
marks on the importance of a thorough knowledge of the laws which go- 
vern the use and application of cast iron as а material in building, nnder 
the various strains to which it may be subjected, the author proceeded to 
investigate the circumstances connected with the full of Messrs. Gray’s 
cotton mill at Manchester. This buildiog was stated to be about 40 feet 
Jong, and 31 ft. 8 in. wide, and to consist of two storeys іп height, cuntain- 
ing the boilers below and the machinery above, over which, instead of a 
roof, was a water cistern, covering the whole extent of the building. The 
first floor was composed of large iron beams, of 31 ft. 8 in. span, without 
intermediate support; on these beams brick arches were turned, sustaining 
the whole weight of the upper part of the building. The author then de- 
monstrated, that these large beams were totally inadeqnate to support the 
weight of the superincumbent mass, especially as the whole pressure was 
upon the centre of the beams, which were of a form ill calculated to bear 
the pressure ; added to which, the wrought iron trussing was so badly ap- 
plied, that the breaking strain was arrived at before the truss rods were 
brought into a state of tension. The consequence of this was, thut one of 
the lower beams broke іп the centre under a less weight than it had pre- 
‘viously supported, both under preliminary trial, and when the cistern was 
fuller than at the time of the accident. The paper closed with some re- 
marks on the delicate and invidious duty of reporting on such accidents 
as those in which the reputation of gentlemen of high professional acquire- 
ments may be involved; and the author expressed his reluctance in eon- 
demning the construction of the building in question. 

In the discussion which ensued, it was argued tbat, if proper proportions 
of material had been observed, the accident ought not to bave occurred. it 
appeared evident that the wronght iron truss rods had been zo put on, that 
they allowed more thao the breaking strain of the cast iron to be arrived 
at, before they came into operation. The instances of the trussed-beam 
bridges, extensively used by Mr. Stephenson, and other engineers, оп rail- 
ways, Were quoted to show, that by a judicious employment of wrooght 
iron trusses upon cast iron beams, large spans might be cressed with safety ; 
and even, in some cases, where, from unseen defects in the metal, a beam 
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had fractured, the brass rods had sufficed to support the stroctore, aad 
enabled the traffic to be continued across the bridge until the repairs coald 
be effected. In all cases a strength of not less than four to one should be 
employed, and for such uses as the iron beams of pumping engines, which 
were exposed to great vibration, and sudden shocks, from the sudden iofcx 
of steam below the piston, or the accidental breaking of a pump-rod, the 
proportions of seven or eight to one should be observed. 


CHEMICAL SOCIETY. 
March 15.—Lieut.-Col. P. Von kx іп the Chair. 


“Оян the Decomposition of Waler by Platinum and Black Oxide of 
Iron.“ Ву Dr. G. WIIsoR.— The interesting researches of Mr. Grove, oa 
the decomposition of water by white-hot platinum, lately made public, 
have necessarily led to many conjectures concerning the cause of a pheno- 
тепоп so extraordinary and unexpected. Certatn remarkable peculiarities 
possessed by platinum, and іп а less degree by others of the noble metals, 
have thrown some doubt on the powers of mere heat to effect the decom- 
position of a compound of such stability as water. The repetition of the 
experiments with other substances not open to the same objections is, bow- 
ever, a matter of great difficulty. While reflecting on the means of ac- 
complisbing this, the attention of the author was accidentally called to the 
evolution of small bubbles of gas from the fused globules of өзіде of iron, 
produced by burning iron wire in oxygen gas, falling into water, In the 
hope that this might afford some clue to the phenumenon in question, ar- 
rangements were made for performing the experiment іп sucb a manner that 
the gas evolved should be collected and preserved for examination. This 
was easily done by directing the fused globules of oxide, by means of ап is- 
clined plane of tin-plate, from the jar in which the wire was buroed, ander 
the edge of an inverted funnel entering a test-tube immersed іп the water 
of the pneumatic trough. Тһе quantities of gas disengaged by the globules 
were very unequal ; some gave none at all. Generally, globules from the 
thickest wire produced most gas. The gas оп examination, however, was 
discovered to be pure hydrogen, merely sullied by a trace of atmospheric 
air; and its origin was at once explained by ап exumination of the globules 
themselves, for very many of these latter were found to contain in their 
center a kernel of fused metallic iron, which had escaped oxidation when 
the wire was burned іп the gas, and which іп a bigbly heated state coming 
in contact with water occasioned the decomposition uf a portion of the lat- 
ter in the usual manner. The black oxide of iron доев not appear to have 
the power of further abstracting the oxygen from water. This experiment 
is, therefore, valueless in elucidating the fact of the decomposition of water 
by heated platinum. It is probable, too, tbat the temperature of the melted 
globules of oxide of iron is really much inferior to that of platinum in the 
state in which it is employed іп Grove’s experiment, namely, just at the 
point of fusion. 

Dr. Wilson then argues, that the decomposition of water by a white beat 
may be referable to the mechanical disruption of the particles in direct 
contact with the heating body, and not to the decomposing power of heat 
alone; as the statement that water can be produced by the same processes 
that disunite its elements would be tantamount to affirming that unlike 
effects may flow from the same cause, without ару alteration in the quah- 
ties or conditions of the water. 


REVIEWS. 


Encyclopedia of Civil Engincering.— Historical, Theoretical, and 
Practical. By Epwarp Cresy. Royal 8vo, London: Longman 
and Со. 1847. 

[SECOND NOTICE.] 


We paused last month in our notice of Mr. Cresy’s book, at the in- 
teresting subject of engineering in England, of which we only gave опе 
extract, that relating to New London Bridge. 

Docks deservedly occupy a considerable space in Mr. Cresy’s book, 
for they are works in which the English huve peculiarly distinguished 
themselves. Indeed, the tidal phenomena of the English coasts have 
had as much to do with the extension of this class of work as апу 
commercial demand, for whereas in the coasts of Holland and the 
United States, and in many parts of the world, the rise of tide is little 
or nothing, on the English coasts it is in all places considerable, and 
particularly favourable for all kinds of docking operations. In France 
docks and basins are chiefly for naval purposes, ара in Ше Mediter- 
ranean there are no tides, so that England stands almost alone ina 
class of works which demand great scientific resources, and which 
are frequently on a seale of colossal grandeur. 

Mr. Gress in taking up this subject prefaces it by а description of 
the natural features of euch river and harbour, which is essential to a 
proper appreciation of the engineering works. In the Thames, Mr. 
Cresy states that there are not only the commercial docks in the Lom 
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don district, but Government docks at Deptford, Greenwich and 
Woolwich, which, with the numerous small basins belonging to ship- 
boilders and merchants, present an accumulation of works of this 
kiad, not elsewhere to be met with, though the area of the Liverpool 
docks is much more considerable. Another very numerous class of 
works in the Thames are the landing piers, some on a considerable 
ware Mr. Cresy notices the Gravesend piers, but not that at South- 

In adverting to the east coasts of the island, the author describes 
some of tbose harbours which have given so much trouble to the en- 
gineer, on account of their shifting channels, and the silting up of 
their basins, Of Wells harbour he gives a very curious illustration. 

It may very well be conceived how well 2 review of the harbours 
and ports of England is calculated to bring under the notice of the 
professional reader a number of works which, however weli known in 
their respective localities, are not familiar to distant engineers, and 
the particular value of a work of this kind із, that in this way it en- 
larges the sphere of professional observation, and іп so far of profes- 
sional experience. This is particularly desirable in the present state 
of engineering, when an engineer from the south may be sent to exe- 
өше hydraulic works in the north, or an engineer from the east be 
despatched to the west, and so forth. Were this experience more 
diffused, we should not see cases, as we have recently done, of stee 
stone walls being run up as sea walls, under the idea that with sireagth 
of material, good masonry, and plenty of concrete, the engineer had 
done all that was required of him, and that the sea would not tumble 
it down, 

In the present day, railway engineering and surveying employ many 
members of the profession, whose chief experience is in connection 
with earthworks, so that when they come to be employed either 
geverally in bydraulic engineering, ог аге required to execute works 
of that class in the cunstruction 118 a railway, they are very apt to find 
the want of a more extended experience. Hydraulic engineering is 
зо diferent іп its character, and in its application—it varies so much 
in its forms, according to the localities in which it is practised, that it 
is well calculated to bewilder the uninitiated or the inattentive. If 
m engineer runs up a railway embankment, or a viaduct, all һе has to 
care about is that it be made of safficient material, and with sufficient 
workmanship, and he has no need to think about it again, for it will 
stand for ever. Not 20 if he puts a pier in the sea, or builds а quay 
wall; in such case, it will require something more than bricks aud 
mortar to secure the efficiency of the work, for thongh he may lay 
down what he considers a very strong and sufficient work, it may be 
tbat the stronger and the more rigid his materials, the more certainty 
of its being swept out to sea. Hence the very serious complaints 
that we hear of the unsatisfactory nature of so maoy of our hydraulic 
works; for if in our railway works we are аз it were spotless, and 
without blame, our harbours are perpetual sources of annoyance and 
complaint. We аге therefore particularly glad to see a work like 
Мг. Cres) u, which carries out on a large schie, and in a comprehen- 
tive manner a design, which in the pages of the Journal we have 
only been able to do piecemeal, and in a very imperfect manner. 

Mr. Creasy gives plans of most of the docks іп the Thames, with 
sections of the entrance locks, and also describes the docks at Sheer- 
ness. The Hull Docks are given in great detail; Spurn Point affords 
the author an opportunity of describing the old lighthouse, built by 
John Smeaton. Hartlepooi Docks are also described, and а plan is 
given, 

Many of the Scotch harbours have of late years been improved at a 
great expense, and the present work contains plans of most of them. 
Among them we may notice Leith and Dundee. There is also an ас- 
count and engravings of the Slip at Dundee. Gourdron Harbour, by 
Telford, is a specimen of a small fishing harbour among rocks. Aber- 
deen Harbour is accompanied by a plan and engravings, representing 
the masonry works. Peterhead is another specimen of a harbour 
constructed among the rocks, and which was partly executed by 
Smeaton, Frazerburgh and Burghhead ure also represented in plans. 

Findhorn, Avoch Harbour, Cullen, Fortrose, Mabomac, Kirkwall, 
Kyle, Rhea, Tabermory, East Tarbet, Small Isles Pier, Feoline, Cor- 
тал, Androssan, are some of а multitude of works constructed on the 
Scotch coasts. Of ull those numed, plans and other engravings are 
ziren in the present book. Of Ше works in the Ciyde we do not 
however notice such ample details, 

Liverpool, of course, gives ап opportunity for lengthened description, 
dul in this case also we think Mr. Cresy’s details might have been 

given fuller with much advantage. His subject Is however во exten- 
sive, bis space limited, and the amount of information he has given зо 
great, that we cannot quarrel with him even about Liverpool. 
Holyhead Harbour is described, and we may observe that this 
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encyclopedia will be found a work of easy reference for plans of 
docks and harbours. 

St. Ive’s Harbour aod Plymouth are the chief illustrations on the 
West coast, but the Breakwater and the Eddystone Lightbouse come 
infor an ampie share of description. Many of the courses of the 
lighthouse are sliown, so as to exhibit the manner in which the work 
was tied in by dovetailed and jointed masonry. 

Dover and Ramsgate are the plans Riven on the South-east coast, 
with a copious account of the works. The Bay of Dublin, with Kings- 
town and Howth, serve for examples of Irish works. Jersey Harbour 
and St. Aubin’s close the iist of harbours. 

Among the lighthouses, of which numerous examples are given, we 
notice the omission of oast iron lighthouses and screw-pile lighthouses, 
which are recent additions to the resources of this department of еп» 
gineering. 

As exemplifications of ancient art, Mr. Cresy gives some of the old 
gates and castles dispersed throughout the country, and thence he 
proceeds to bridges. 

We are not quite disposed to concur in his dictam that no bridges 
of any consequence in this country were erected previous to the Ro- 
man invasion, for we think һе has given evidence to the contrary іп 
the case of Old London Bridge. Anciently, bridges were erected of 
timber in preference to stone, because timber was the material at 
hand, the cheapest and the most available, as it is used for the same 
reasons at the present day in many parts of America and Europe. 
Mr. Cresy gives a history of bridges in Bugland, of which we shall 
avail ourselves of some extracts, 


“ Bridges.—We have по evidence of any bridges of consequence being 
erected previous to the Norman conquest, and the names of vur principal 
towns on the banks of rivers, having the word ford attached to them, seems 
to confirm the opinion tbat none existed. Following the course of the 
Watling Street, or great Roman road over the Medway, we meet with 
Aylesford ; over the Darent, Dartford; the Cray, Crayford; the Ravens- 
bourne, Deepford; and so with most other rivers in England. The capi- 
tal in all probability would first have a bridge in preference to a ferry, 
which is noticed over the Thames, We have an account of a timber bridge 
constructed by Etheldred in 1002, which lasted many years, and also of 
another built in 1165. 

The first stone bridge was begun in 1176, by the celebrated Peter of 
Colechurch, who continued the work during the reigns of Heary II., 
Richard I., until the second year of the reiga of King John, when he died, 
and was buried in the crypt of the chapel erected over the centre pier. 

It appears (о have been the custom with the society called the Brothers 
of the Bridge, when any member died during the superintendence of any 
important work, to have his remains entombed witbin the structure; and 
as all great bridges were provided with a chapel and crypt, every means 
was afforded for the performance of the annual rites that were usually in- 
stituted, The great bridge at Avignon, when built by 8. Benezet, or 
Johannes Benedictus, the frst brother and founder of the order, had sach 
a chapel, where he was boried in 1223. 

This stone bridge was 926 feet in length, 15 feet in width, aud 60 feet 
in height above the level of the water. 14 contained a drawbridge, and 
nineteen broad pointed arches, with massive piers, varying in solidity from 
25 to $4 feet, raised upon strong elm piles, covered with thick planks, 
bolted together. 

Timber bridges of very simple construction were long made use of over 
the wide rivers in England, but no skill was exhibited in the framing, вог 
any further mechanical principle than that of strength; trees merely 
squared, were laid side by side, at right angles with the stream, supported 
on a single row of perpendicular piles, or several rows parallel to each 
other, capped and cross braced, and sometimes ріаокей over to the height 
that the water rose, the space between being filled In with stones. The 
roadway was cross-planked, covered with chalk and gravel, and frequently 
required repair, in consequence of the air not being admitted to the upper 
side of the planking. 

It would be an endless task to enumerate all the bridges erected io Eag- 
land by the freemasons of the middle ages; many were built, as bas been 
observed іп the same manner as the vaults of the chapter houses aod ca- 
thedral churches; after the piers were carried above the level of the 
stream, ribs of stone spanned the opening from опе pier to the other, and 
supported a rubble constructions laid above them, an arrangemeut combining 
both economy and convenience. In subsequent instances we see one or 
more rings of voussoirs spanning а river, upon which slabs of stone are 
laid, and the bridge completed ; but it must be borne in mind that such 
ribs only serve tho purpose uf centres, aud cannot have the strength of our 
modern bridges, where a wedge-like form is given to every portion of the 
stone, 

After the reign of Пепгу VIII. bridge-building underwent а consider- 
able change; tumber constructions again Бесаше very common, and some 
of the principal iivers were crossed by them. In the year 1636, Inigo 
Jones erected a bridge at Llanwast in Denbighshire, alter the method prac- 
tised ip Italy, which was the model for some of the succeeding structures. 

It was formed of three segmental arches, the middle spanning 58 feet, 
with a versed sine of 17, and the breadth of the воће of the ack 14 feet. 


The depth of the voussoirs, measured on the face, was 18 inches, the plers 
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wore 10 feet із thickness. The pointed arch was во longer used, and the 
defences of towers and gateways were unnecessary: the passage was 
made төге convenient, and the roadway approached a horizontal line, in 
consequence of the substitutios of vehicles for the pack-borse for the transit 
of merchandise. 

At the commencement of the eighteenth century we find evidences of an 
attempt to improve the bridges throughout England, but there is no accoant 
of any principles by which the engineer could be directed, nor are there 
аву names upon record to whom such constructions were particularly en- 
trusted ; what had been done in Italy does not seem to have found many 
imitators here, қой thoegh Newton had discovered the principles upon 
which mechanical science was based, it was long befere the equilibriam of 

arch eceapied the cossideration of practical men. Dr. Hooke had, 
however, drawa attention to the gere which а heavy chala or горе as- 
sumes when suspeoded at the two ends, and showa the properties of the 
catenaria ; but it was not then applied to the construction of bridges. 


The exemplifications of (ће larger bridges of modern times will be 
found very usefal, as they inolude details of every important work. 
In most cases the construction of the coffer-dams, eentering 
auxiliary works is folly showa. Copious extracts are also given from 
the specifications, particalarly valuable in illustration of the work- 
masship. The railway bridges give so many examples that a very 

jastance is shown of the enlarged field of practice in the present 

у. This affords Mr. Cresy the opportunity of describing skew 
bridges. 

— iron bridges form a seetion of themselves, and are followed by 
suspension bridges, both of which are amply illustrated. 


The Ancient World, or Picturesque Sketches of Creation. By D. T. 
ANSTED, M.A., F. R. S., F.G.S., Professor of Geology in King’s 
College. London: Vam Voorst, 1847 ; Svo. pp. 408; woodcuts. 


Some years ago, the readers of Freneh literature were entertained 
by an abridged version in that language of a work bearing the traly 
oriental rhyming title, Takhlis ulabriz fi talkhisi Bariz”— The purif- 
cation of gold in the description of Paris. The author was a young 
student, the Sheikh Refaa, sent to France by the Pasha of Egypt to 
eomplete his education. The original work was published at the 
Arabic press of Boulaq, in Egypt. 

The Sheikh Refea, thongs а Mussulmso, resided in Paris, for the 
purpose of learning the philosophy of the Christians. Impressed 
with the wonders of European civilisation and the magnificence 
of the city in which his education was completed, he became 
amious to overcome the prejudices entertained by his coantry- 
men against the arts, sciences, and institutlons of the Franks. The 
chief diffculty which he experienced was in reconciling the New- 
tonian system of astronomy with that of the Koran. He remarks 
that the former is altogether irreconcileable with the account given 
in the books accounted sacred by tbe Christian as well as the 
Koran; and that the orthodox of both creeds will have to exercise 
great caution in reading the modern scientific treatises ; for they are 
written with sach logical precision and mathematical accuracy, that 
nothing but the strongest faith is proof against their conclusions. 

Here was the testimony of a sensible man, whose reason drew him 
one way and his prejudices another. This state of incertitude was 
not, however, peculiar to him. A great continental mathematician 
thought it necessary to preface his investigations with an apology 
for the discrepancies which did violence to his faith, and made 
an excuse which meant, as far as any meaning can be attached to it, 
that he did not see any way of escaping the conclusions of modern 
science; but if he must assent to them, it was against his will. The 
thunders of the Popes (who, until the present, have always preferred 
dogmas to proofs) have frequently produced recantations, expressed 
in a similar spirit. 

A numerous and zealous sect existed in onr own country not many 
years slice, who denounced the doctrines of Newton as blasphemous, 
and attributed to the credence they had obtained the temporal cala- 
mities of the country. Many half-taught enthusiasts have attempted 
refutations of the Principia,—and with perfect success, if it be а 
sufficient criterion of success that по one has replied tothem. Even 
within the last twelvemonths, the Quixotic attempt to enter the lists 
with Newton, Lagrange, and Llaplace, has been renewed by a Mr. 
Isaac Frost: whose chivalry we should have deemed somewhat too 
late for the times, had we not read the reviews of his essay. These 
convinced us of that which otherwise we should bave deemed im- 
possible-—that Mr. Frost might yet find disciples. It is difficult to 
decide whether he or his reviewers display the most ludicrous igno- 
ranoe of the subject with which they imagine themselves acquainted, 
Why should Mr. Frost despair ?—Johanna Southeote was eminently 
successful in her day, and even now has followers. 
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Geology ін in the same predicament as astronomy—it is nunanswer- 
able, but heterodox. It is true, thet various disputants have ap- 
peared, and among them those of whose edacation better. results 
wight have been anticipated. For example, the Dean of York pub- 
кесі long letters іп the Times, іп which he demolished geology to 
his own perfect satisfaction. Had һе kept to the question of hetero- 
доху, he would have been ine xpugneble - cuigue in sud arie credendum 
est. But when he descended from the mountain to the plain,—when 
һе attempted to discuss mechanical principles, he admitted the rights 
of buman reasoning and put himself upon а level with his opponents, 
This was the fatal error of his tactics. He illustrated the motion of 
planets by the whirling of a pail of water—it was but too evident 
tbat he bad tried the experiment, and been made giddy by it. He 
treated of the congelation of igneous vapours—and in language which 

lainly indicated that he had incautiously exposed himself to their 
fames, The good doctor’s zeal was worthy of a better cause. Ап 
excellent theological library was turned into a bad laboratory, and 
the Schoolmen and the Fathers were displaced by crucibles and the 
three mechanical powers. 

The philosophers of this school seem to forget that the simple 
denial of the theories of modern geology is not sufficient; if they 
reject these, they must substitute others. A vast number of natural 
appearances bave been recorded—the skeletons, exuvie, and vestiges 
of by-gone races of animal the traces of violent disturbances of 
the materials of the eartb,—and those ancient records to which the 
Pyramids are ephemeral gossip, are written in so large and legible 
characters that it seems impossible to dispute their meaning. If, 
then, the interpretation given by geologists be rejected, bave they 
not a right to demand that a better be supplied? You dispate—say 
they—our explanation of the facts; the facts themselves cannot be 
disputed ;—bow then do you explain them? 

To this question ро reply has been even attempted. But lest the 
student of geology should feel himself in the same anomolous position 
as the Sheikh Refaa with regard to astronomy, let him be assured that 
neither seienee need, in reality, offend his scruples. The subject has 
been ao hotly debated that, at the risk of appearing to discuss topics 
not strictly within our province, we will endeavour to show how the dis- 
crepancies in question may be recanciled without resorting to sceptic- 
ism. The view which we take may be best explained by an illustra- 
tion. Suppose that an eminent writer on the laws of commerce and 
navigation were in the course of his writings to make incidentally a 
mistake respecting the construction of steamers or salling vessels ;— 
wonld that mistake invalidate the whole of his treatise? A wise 
reader wonld discriminate between the two kinds of knowledge, and 
allow that his author might be thoroughly versed in politlcul and 
financial economy, and yet be ignorant of engineering ond ship- 
building. In the same manner, when David speaks of the “round 
world” being made “so fast that it cannot be moved,” are his aspira- 
tions of thanksgiving the less worthy of reverence because he erred 
in thinking the world a flat circle instead of a spheroid, and was 
ignorant that the spot where he indited was moving with a velocity 
which the swiftest arrow never attained ? 

What would be thought of the wisdom of a judge who opposed 
trial by jury because the Jews had no such institution—who adopted 
the severe penal code of the forty years’ sojourners in the wilder- 
nevs,—and passed sentence of death where subsequent experience 
has proved a milder punishment to be more efficacious? Could an 
English mariner adopt the rules of seamanship practised when Рап! 
navigated the Archipelago;—or a furmer adhere to the Levitical 
rules for fallow lands; —or an architect imitate the construction of the 
temple of Solomon? Must modern physicians adopt Hezekial’s 
plaister of figs, or astronomers prefer his sun-dial to their own obro- 
nometers? Must we disbelieve in the existence of America, and 
suppose Gades the extremity of the world, because the geographical 
knowledge of the inspired writers was imperfect? Must England 
imitate “the freest nation on earth,” (the United States) and sanction 
slavery because it is recognized in the Pentateuch? Such, indeed, is 
our absurd position, if we suppose that their commission extended to 
purely secular objects; if, in other words (for the whole of the recent 
confusion on the subject may be referred to this) the same respect be 
55 for their incidental remarks us for their primary doc- 
trines. 

Can anything be more unreasonable than this? Men of every creed 
admit that when the Queen appoints Royal Commissioners for a par- 
ticular investigation, their authority does not extend beyond the ob- 
jects of their commission: and yet those who carry out the analogy 
15 matters of bigher import, are reviled for impiety, blasphemy, and 
scepticism! 

One more observation on the question as it affects geology, and we 
dismiss the subject. The Mosaic account of the creation, like that 
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of Hesiod, was in all probability nothing more than a record of (ће 
belief generally prevailing among the contemporaries of the writer. 
At all events, there із not опе word іп the accounts which assumes to 
thew а higher character. But however this may be, one thing is 
cerlain—that the Mosaic account would be Inconsistent with itself if 
interpreted 1 18 The sun was not created till the third “day ;“ 
therefore, during the previous days, there were no means of marki 
the period of twenty-four bours—the interval between sunrise а 
sunrise, от sunset and sunset. We are, therefore, forced to a 
conclusion which no sophistry can elude,—that bere, as elsewhere in 
Немет, the day із an indefinite period or epoch, Lastly, be it re- 
wembered, that if the Biblical student reject the conclusions of geo- 
logy, he must do that for which in many cases he is not prepared 
extend his scruples to astronomy also: both sciences are equally at 
vasiagce with the Mosaic cosmogony. 

Of Professor Austed’s Ancient World the establisbed reputation 
of the author readers a critical examination unnecessary. The prin- 
cipal eect of this work is to- present to the uninitleted reader u 
series of pictures or descriptive representations of the appearance 
of the earth at different periods of its transition, from the chaotic 
condition, to that in which it became duly prepared for the habitation 
of man. With this object in view, Professor Ansted has generally 
confined himself to the statement of the results cf observation, and 
bas frequently deemed it unnecessary to detail the steps leading to 
those results. lu a work intended, not to prove the science of geo- 
logy, but simply to lay before those who are about entering upon its 
Rudy, a general description (an outline chart, as it were) of the route 
they ave to take, the minuteness of logical induction would be tedious 
and unnecessary. 

The great merit of the work is its fidelity and vividness of de- 
scription, The wonderful story of creation Is not told as an old 
Могу; but the reader is put in the position of an actual observer of 
the phenomena, and is transported to the very scene and time of 
tbeir occurrence. This method of realising the results of science is 
beneficial to the student, by the strong impression it makes upon his 
р Al it is profitable, also, to the more advanced in knowledge. 
The advantage of clearly tracing out the results and actual applica- 
tions of science can only be duly estimated by those who have expe- 
півосей the benefit of this kind of study. The remark applies to 
both the inductive and exact sciences. The philosopher who con- 
tents himself with understanding a particular “ law,” and the method 
of proving it, is content with knowing half a subject. He must de- 
теоре the consequences of the law under all the variations of cire 
eumstances to which it can be applied—in other words, he must trans- 
late it into familiar, untechnleal language—before he сап be said to 
hate apprehended the whole of its meaning. 

Although the work before us displays geology in a new light—not 
as a description of the fossils of a museum, but as the vatural history 
of animated beings,—altbough the dust of uges is wiped away from 
these records of the еши world, we are not to suppose thut 
the author bas given license to his imagination at the expense of sci- 
entific accuracy. He exhibits the ancient inhabitants of the earth as 
living creatures, exhibits their form and size, their habits and manner 
of living, their relations to coeval animals, their means of securing 
their prey, and of resisting or eluding hostile attacks,—but nothing is 
tepresented or described without authority. These Sketches of 
Creation are not fanciful sketches. On the contrary, they are drawn 
With scrupulous adherence to known facts, and in many cases, are 
even left somewhat obscure, because more precise representations of 
the subjects could not be given without the hazard, at least, of in- 
accuracy. 

The opponents of geology are uniformly ignorant of its facts; 
but those whose prejudices are not too strong, nor intellects too weak, 
to allow them to learn truth, may acquire the rudiments of the sci- 
ence pleasantly enough from the present treatise. It is sufficiently 
precise and methodical for a lectare room, and yet far more entertain- 
ing than pine-teuths of the new novels. The author has practised ап 
тооосеці artifice—a рав fraud—upon his readers. While they seck 
теге amusement, they are being instructed. Correctives of error 
ud wholesome trutlis are administered as pleasantly, and swallowed 
a$ umuspectingly, as the dosed cakes given to fractious children, who 
resist medicine in its more palpable furm—the uncenscious victims 
fancy they are indulged, while in reality they ere being physicked. 

It would have perhaps added somewhat to the interest of Professor 
Amted’s work to the general reader, if the accounts of fossils had 
been less detailed, and the information respecting the changes which 

те taken place in the strata composing the earth's crust more 
ample. When, however, we consider the knowledge which has been 
wonderfully, but securely, attained from the fragmentary remains of 
ancient animals, we сап scarcely feel surprise that one of the most 
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zealous students of pal sbould desire to confine attention (о 
its results. A striking iastance does this new and wonderful study 
present of the value of accumulated knowledge. By co-operation 
and unanimity of purpose, by the willingness of each laboarer to 
pursue the tusk where his predecessor left off, the steep г road 
of knowledge has been made во smooth, and carried so far, that the 
labours of indlviduals are almost insignificant compared with the 
whole work accomplished. 

It is no ordinary contemplation to see creatures that perished ages 
before history—our history—began, reanimated by this Promethean 
flame of science which exbibits them moving freely on the face of 
the earth that has so long hidden their remains. “Can these dry 
bones lire? For uncounted cycles of time, their sepulture has been 
undisturbed, Earthquake, flood, tempest, and voleano’s бге have 
passed over, yet not effuced, them. The rough hands of the miner 
and „the delver reveal these sacred hieroglyphics, and the patient 
researches of men of science expound them. The one exhibit the 
world as the repository of the skeletons of nations: the other pene- 
trate the mysteries of the great charnel-house, and unfold one page 
more of that blazing scroll which records the benificence and power 
manifested in the works of creation. The dry bones аге dry по 
more: reclothed with flesh, renewed with life and strength, they add 
yet another testimony to the potency of that voice which is “mighty 
іп operation,” ара the Vision of the Valley is fulfilled and interpreted 
anew. 


Engineering Field- Notes of Parish and Railway Surveying and 
Levelling. By H. J. CastLE. London: Simpkin and Co., 1847. 


This work, which we recently noticed, bas already attained a 
second edition, and which has been improved by doping some of 
the suggestions we gave in our review—one of tliem, adding sketches 
to the ſſeld- book. 


The Baronial and Ecclesiastical Antiquities of Scotland Ilustrated. 
By A. W. Bituincs and W. Buan, Part 1. Quarterly. Edin- 
burgh: Blackwood and Sons. 


If we may judge of the example before us, this work promises to 
be one of great interest to the architect and the antiquarian. The 
present part is illustrated by four well executed engravings of Glas- 
gow Cathedral, which we see are from the drawings of Mr. Billings, 
a gentleman well known to the Profession for his zeal in promoting 
works on Gothic architecture. 


MR. WARNER’S INVENTION.—THE BALLOON “LONG RANGE.” 


Extracts from the Journal of the Proceedings of the Committee (Captain 
Cuaps, R.N., and Lt.-Col. Снлімки, R.A.) appointed to inguire into 
Capt. WARNER’s Inventions, by the Board of Ordnance. 
13th August, 1846.—Capt. Chads and Lt.-Col Chalmer repaired to the 

official residence of the first lord of the Treasury, where they met Lord J. 

Russell, the Marquis of Anglesey, Viscount Ingestre, and Capt. Warner, to 

settle preliminary instructions. 

„Much conversation took place on the subject of the course of experi- 
ments necessary to test the practicability of the ‘Long Range.’ Capt. War- 
ner stated that he found it impossible to come to a understanding 
without he was permitted to disclose a part of his secret, which he 
to do, and which was assented to by the committee, under the sanction and 
ceution contained in paragraph 8% of the master-general’s instractions. 

„Capt. Warner then produced five drawings, showing that his mode of 
operation is by means of an air-balloon. 

“The committee submitted to Capt. Warner the following experiment, 
requesting from him an estimate of the cost of carrying it еш, viz., that Ье 
should construct a balloon capable of carrying 45 projectiles ; that he should 
deposit 15 of these at 4 miles; 15 at 4} miles; and the remaining 15 at 5 
miles.” [At a subsequent meeting, held 10th Sept., it was agreed “that the 
number of projectiles should Le 30, instead of 45, and thas each projectile 
abould weigh at least 10lb., and that 10 should be substituted for 15 at the 
distances agreed upon; and it was further agreed upon that Capt. Warner 
should be in communication with Lt-Col. Chalmer, with the view of select. 
ing a spot suitable for the experiment, and that he will endeavour to be 
ready in all respects by the first week in October.”] 

+ * The committee will very fully explain to Capt. Warner tbat it is not desired that 
he should reveal his secret, or ару part thereof; but if in the course of proceedings he 


should be desirous of doing aor Ahat 1 aust be in writing, and he most clearly under. 
stand that this will not establish апу clalm ор the government for remuneration.” 4 
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15th August.—Capt. Warner delivered in his estimate for the expenses of 
the trial proposed to be made to test his “ Long Range,” amounting to 
£1300. On the 12th Sept. this amount was advanced by the Treasury and 
paid into Capt. Warner's bankers. 

28th Sept. to 9th Nov., the Journal shows was occupied by Capt. Warner 
in seeking a suitable situation for the experiments. 

“9th Nov.—Lt.-col. Chalmer proceeded to Stafford, having previously 
received notice from Capt. Warner that a suitable situation for tbe experi- 
ment would be found on Carnock Chase. 

“1048 Nov.—Lord Ingestre met Lt.-col. Chalmer at Silkmore, uear Staf- 
ford, took him in hie gig to Haywood-park, aud was kind enough to lend 
him a horse for the purpose of surveying the Chase; they rode over this for 
some hours; Capt. Warner had previously seen the ground, and approved of 
it, and had selected a place at Haywood-park suitable in all respects for his 
operations; and as there was а clear unioterrupted space of many miles, 

1. Chalmer consented to the situation for trying the experiment, and, 
on his retarn to London, reported accordingly to the Marquis of Anglesey, 
to whom the Chase belonged, who most readily gave his consent, directing 
at the same time that every assistance should be given by his keepers; and 
Capt. Warner was informed to this effect, and requested to proceed with his 
preparations for the experiment with as much haste as possible, on account 
of the advanced season of the year. 

„20th Nov.—Letter from Lord Ingestre, stating that everything was pro- 
greasing as fast as possible, and expressing hopes that all would be ready for 
Monday (23rd), and requesting Capt. Chads and Lt.-col. Chalmer to sleep at 
Birmingham ou Sunday night (22nd), where they should find a letter detail- 
ing the movements for the next day. 

“ 2904 Nov.—Capt. Chads and Lt.-col. Chalmer left London by the mail 
train at Sh. 45m. for Birmingham, where they fonnd a letter from Lord 
Ingestre, stating that the experiment would not take place the following 
day. 
“ 23 Nov.—Lt.-col. Chalmer and Capt. Chads took a chaise from Stafford 
to Haywood-park ; the day was very wet, foggy, and unfavourable, so that 
little was to be seen; they went ou to Ingestre, having received the honour 
of an invitation from Earl Talbot. 

“ 24th Nov.—Lord Ingestre drove Capt. Chads and Lt.-col. Chalmer over 
to Hsywood-park-farm, where Capt. Warner was located, in a wood near 
which he was preparing his machinery for the experiment. Lord Ingestre 
went out to seek Capt. Warner, who came to the farm-house by another 
route. Lord cag og rode up to the farm abont one o'clock, expecting to 
find us all there, but Lord Ingestre was not present. 

Captain Warner was asked when he could act? he replied that he must 
have a uortherly wind to give him the necessary range; that he would act 
from the place on which his machinery now was, as it was not necessary 
that he should see the spot he was to act against. It was mentioned to 
Capt. Warner, that we ought to see that all was fair, and that no one went 
up in the balloon. He objected to our seeing his operations, and, as to any 
persons going up in the balloon, he atated ‘ that would be impossible,’ as, 
when the last flight of missiles took place, the balloon would be burnt; 
that he should drop many more balls than specified as the balloon went 
along the range, some of them having ашай flags that they might be the 
more readily found and seen. One of tbe balls he showed us, made of cop- 
per filled with lead, about the size of a 12 lb. shot. 

“Тһе Fair Oak, а large old tree, about tbree miles distant from the sta- 
tion at Haywood-park, іп a S.S.W. direction, was fixed upon as the mark 
for the flight of shot, and there Capt. Chads was to be stationed, and Lt.- 
col. Chalmer was to be near the machine. It was pointed out to Capt War- 
ner that he should place the same confidence in us as in those who were 
assisting him; further, we did not wish to pry into his secret. 

Lord Anglesey met Lord Ingestre after the meeting, and told him what 
had passed. 

“ 25th Nov.—The following arrangement was agreed upon between Lord 
Ingestre and Capt. Warner, on опе part, and Capt. Chads and Lt.-col Chsl- 
mer оп tbe other: 

“1, Capt. Warner to send over to Lord Anglesey as early as possible on 
the morning of the day on which he means to operate.—2. The time of 
operation to be as near noon as convenient.—3. A pilot to be sent пр half- 
an-hour precisely, and another five minutes before the operation commences, 
I. Capt. Chads will place himself as near the Fair Oak as һе judges con- 
venient.—5. Lt.-col. Chalmer will be at the starting point.—6. Lord Angle- 
sey will place himself where he thinks proper. 

Capt. Chad and Lt.-col. Chalmer left Ingestre Hall for Beau Desert, 
having received the honour of en invitation from the Marquis of Anglesey. 

“27th Nov.—Capt. Chads and Lt.-col. Chalmer addressed a letter to 
Capt. Warner, representing to him the inconvenience the detention occa- 
sioned them, and pressing that he should remove to a site from whence he 
would have greater chance of operating; or that he would inflate the balloon 
at its present station, and remove it so to a position proper for its ascent, 20 
as to command the necessary direction of range. Mr. Warner replied, that 
if the wind stood as it then was, he would be able to operate in the course 
of the next day, and that he would send over to Bean Desert early іп the 
morning to let us know whether he would be able or not. : 

“ 28th Nov.—The morning appearing fine, with the wind at north, gave 
us reasonable hopes that the long-expected experiment would now take 

lace. Lt.-col. Chalmer left Beau Desert at half. past ten o clock, A. u., for 
Haywood-park 1 when withio a mile of that position һе fell in with a mes- 
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senger bearing a letter from Lord Ingestre to the Marquis of Anglesey, dated 
Haywood-park, Nov. 28th, 11 A.M., requesting that Capt, Сһаба and Lt.-col. 
Chalmer might be at the four cross roads on the Chase at two o'clock, 
“everything being ready.’ 

Lit. col. Cbalmer went оп to Haywwood-park, where he met Capt. War- 
ner, and shortly afterwards Lord Ingestre, who both stated that the experi- 
ment would take place at three o'clock. 

Capt. Warner sated (о Lt.-col. Chalmer that be had despatched a pilot 
halloon at 11 o’clock A. u., and that its course was as desired, and that be 
considered that the whole distance of five miles and the three deliveries of 
abot would be accomplished within 10 minutes. 

“Lord Ingestre stated to Lt.-col. Chalmer that he was deputed by Capt. 
Warner to convey to him that it was objected to by Capt. Warner’s friends 
(or committee) that he (Lt.-col. Chalmer) should be stationed at or near the 
balloon, as had been arranged. 

“ Capt. Warner took Lt.-col. Chalmer into another room, and there showed 
him the frame, and the method of suspending the shelis, and expressed his 
regret that he could not exhibit more of his plan, or show him the balloon. 
As Lt.-col. Chalmer could not be permitted to take up the position assigned 
to him, һе preferred returning to the open Chase, and joining Lord Anglesey 
there, to taking up a position at the gate of Haywood-park, as proposed to 
him by Capt. Warner. ы 

„ Lt.-col. Chalmer left Haywood-park at half-past-two o'clock; Lord 
Ingestre left about a quarter of an hour afterwasds, passed Lt.-col. Chalmer 
on the road, and conveyed to Lord Anglesey and Capt. Chads the intelligence 
that the experiment could not begin till half. past three o'clock. and that a 
pilot balloon would be despatched ten minutes before the large one аз a 
signal. 

“Lord Ingestre and Capt. Cbads took up their station at the Fair Oak, 
Lord Anglesey and Lt..col. Chalmer at the cross roads to the eastward of 
the Fair Oak, and abont a quarter of a mile nearer Hsywood-park. Half- 
past three о'сіоск bad arrived, and all parties waited in anxious expectation, 
directing their attention towards Haywood-park. At a quarter-past four 
o’clock, Lord Anglesey left the ground. The sun had set, it was growing 
dusk, and we gave up hopes of the experiment taking fplace, when at 20 
minutes after four o'clock, Lt.-col. Chalmer perceived the balloon at some 
height coming from Haywood-park, and, as he thought, directly towards 
bim, He called out loudly, which soon brought Lord Anglesey back to his 
old position. The balloon continued to approach, its elevation increasing 
considerably, and it continued visible to Lord Anglesey and Col. Chalmer 
for more than twenty minutes, taking a more easterly direction (many points 
wide of the Fair Oak), till it disappeared, from its great elevation. Neither 
Lord Anglesey or Lt.-col. Chalmer could distinguish anything to fall from 
the balloon, and they had doubts whether it was the pilot or the large bal- 
loon they had seen. 

« Lord Ingestre and Capt. Chads bad given up all hopes of seeing the 
balloon that evening, when their attention wes callet] to it by the sbout- 
ing of Lt.-col. Chalmer; it was at a considerable height, drawing оп to- 
wards south-east, and rising quickly, till lost sight of by them. When 
moving оп to join Lord Anglesey, they heara a sudden rusbing noise to 
the eastward of them, but nothing was perceptible ; and Lord Ingestre 
and Capt. Chads had also their doubts as to whether the balloon seen was 
the one containing the shot or unly the pilot one. 

“ Capt. Chads and Lord Ingestre rode to Haywood-park, and there 
ascertained that it was the balloon with the shot that had been seen; and it 
being now late, and too dark to make search for the projectiles (or abot), 
the party left the Chase aod returned home. 

“29th Nov.—Capt. Chads and Lt.-col. Chalmer left Beau Derert 
at nine o’clock (ог Haywood-park, to meet Lord Ingestre and Capt. 
Warner, for (Бе purpose of ascertaining where the shot bad fallen the pre- 
ceding evening; on their way thitber they examined the ground to the 
eastward of the cross roads, without finding anything. Near the farm- 
house they met Lord Anglesey’s keeper, who had been present at, and 
assisting Capt. Warner in his experiments; he told them that the balloon 
bad been found last evening half a mile short of the village of Rugeley, 
whicb is about three miles distant from Haywood-park, and 13 to 2 miles 
to the eastward of the Fair Oak (the object marked ош). : 

„Lord Ingestre and Capt. Warner joined at Haywood-park-farm, and 
the whole purty rode in the direction Capt. Warner pointed out as the 
most probable line for finding tbe shot, and after three hours’ search, with- 
out success, it was abandoned. Duriog a part of this time, Lt.-col. 
Chalmer separated from the party, and rode over the ground a second 
time, to the eastward of the position he had occupied during the experi- 
ment, but found no shot. 

“ At about four o’clock, Lord Ingestre propoged to drive Capt. Chads 
and Lt.-col. Chalmer in his chaise, through Rugeley, on their way 
back to Beau Desert, and having ascertained that the balloon had been 
conveyed to the Bell tavern, they stopped there to obtain information. 

“Оп going into the town, they were met by a person whom Lord In- 
gestre appeared to know, and who informed him that the balloun had fallen 
about half a mile short of Rugeley the preceding evening (near the four 
cottages) ; that some labourers had got hold of it, and had given it up to a 
gentleman for a guinea: that he (the person who addressed Lord Ingestre) 
had claimed it as bis own, on which disputes arose about it; and some 
alarm had spread over the village, as some powder, and nine of the shot, 
were found attached to the balloon, and there was also a suspicion that 
some one bad gone up with the balloon, and had bern killed. The policg 
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were sent for to take charge of the balloon, &c., and directed by a magis- 
uate to retain it. 

Lord Ingestre told the police that be was a magistrate, and that there 
was nothing improper intended, and to give the balloon up to tbe person 
claiming it, and that he (Lord I.) would be responsible for their so doing; 
to which they assented. This persoo then went with Lord Ingestre and 
Capt. Chads to a stable ; showed them the balloon, and explained the cir- 
enmetances of its ascent, and was quite conversant upon the subject. On 
Lt.-col. Chalmer’s entering the stable, he recognised this person to be 
ose of the Messrs. Green (the aerouants), and who stated that the balioen 
was bis property, and named the ‘ Albion.’ Mr. Green was passing ander 
the name of Browa, in order to keep all proceedings as to a balloon being 
із the neighbourhood a secret. 

“Lord Ingestre said that further search should be made by the keepers 
for the shot, but that then we could do nothing mere. We left Rugeley 
for Beau Desert, and on arriving Шеге we all had an audience of the 
Marquis of Anglesey, reporting what we had seen and heard, Lord In- 
gestre acknowledging that he considered the experiment a failure, in 
which Capt. Chads and Lt.-col. Chalmer fully coincided. 4 

“Capt. Chada апа Lt.-col. Chalmer took leave of Lord Anglesey, and 
returned to Birmingham that aight, on their way for London, considering 
they had now only to make the official report of the experiment. 

“Lord Anglesey directed his keeper, Mr. Cockayne, to make diligent 
search (оғ any of the shot that had been dropped from the balloon іп its 
course from Haywood:-park to Rugeley. Reports were received from Мг. 
Cockayne, dated Sth, 9th, 10th, 11th, and 12th December, 1846, and 10th 
January. 1847, showing the number that had been recovered, the direction 
in which they were found, and their penetration into the ground; he also 
sent up two diagrams, exhibiting (from the positions the shots were found 
із) the tortuous course of the balloon, which twice crossed the tarnpike 
mad from Haywood to Rugeley. 

“Mr. Cockayne reports that 18 shot had been recovered : five within 
19 yards of where the balloon fell ; eight at about three miles from Hay- 
wood-park ; and five one mile from whence the balloon started (Hay wood- 
perk). The penetration was from one to four feet, in hard gravelly soil. 

(signed) H. D. Снлрѕ, Captain, R.N. 
“J. A. Снлімеа, Lieutenant - Colonel, R. A.“ 


[We propose next month to give an analysis of Sir Howard Douglas’s 
tecount of the proceedings of bimself and the other commissioners ap- 
Pointed to consider Captain Warner's claims.) 


MILITARY AND NAVAL ENGINEERING. 


LIEUTENANT ROBERTS'S MORTAR. 


Some experiments were recently made at Potrsmoutb, to test an im- 
proved mortar, suggested by Lieut. Julius Koberts, of the Royal Marine 
Artillery. The mortar tried on board the Curfew, а 10-gun brig, was a 
\3-inch, weighing 5 tons. lt was suspended between two cheeks or 

kets by a wrought iron spindie or bar of 9 inches in diameter, being 
attached to this bar by two wrought irou shafts of 5 inches diameter to 
tbe truonions, and a short shackle chain under the muzzle, by which the 
elevation is altered or maintained to 45 degrees, The brackets above- 
mentioned stand firmly bolted to a circular vak platform 13 inches thick, 
having a square hole cut through it, which plutfurm is placed to revolve 
over а circular hatch or hole ou the deck with sufficient beariugs for sup- 
port, aod a combing round it, in which two opposite key bolts are allowed 
lo work to prevent the platform risiug. The square hole іп the platform 
being immediately over the circular опе іш the deck, the mortar, by a 
tingle G. inch rope, passed for the purpose, when banked over the bar and 
hooked to a chuck and ring placed into the muzzle, is lowered, muzzle 
dowawards, at a moment's notice, into the hold, and so secured there, by 
Which the enormous weight of five tous is instantly removed from off the 
upper deck; the same rope as easily returniog it to its mounted position, 
Ше muzzle chain being uushackled, or shackled when raised in position 

use. By the very simple means of its зозрецвіоп, the shock, on Grivg, 
by the mortar recoiling to it, is greatly reduced, und a consequent reduc- 
ae and weight of deck, supports, aod fittings is likewise 


The plan of fitting her supports is admirably arranged for lightness and 
strength, there being eight upright * struts,’ or pillars, where the Scourge 
and other mortar vessels require from 18 to 22, besides additional beams 
between every опе, and fore and aft beams оѓ cnormous strength (from 15 
to 18 inches square) connecting the whole; saving tnereby, in the fittings 
of Lieut. Roberts’s mortar, about 20 tons of this material alone, supposing 
the mortar in both cases to be the same height from the keel, The jump- 
iag up of the mortar, as usually fitted, оп firing, is almost as destructive 

tbe vessel as its downward shock, and this was strikingly exemplified 
la the trials of the mortar fitted to the Scourge steam-sloop, where the bolt 
“curiag the mortar to the deck beams was forced upwards with ils key- 

trough ао iron plate into the beams, the aut requiring screwing up 
story time, and the muzzle requiring to be lashed down also every time 
8 prevent the mortar jumping backwards. Ву tbe principle of Lieutenant 
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Roberts's plans, these evils are entirely removed. the mortar Iz ing harm- 
lessly and only seeking to return to its inert position on the recoil. The 
platform traverses on ап irou buli-ring, and works most easily with two 
single tackles. It occupies no more room on deck than the present mortar 
beds; by being suspended as above described, it cau һе fired to the great- 
est nicety, the direction of the object fred at being simply taken by two 
small iron pickets in line with the axis, instead of that awkward and very 
uncertain method, when a vessel is in motion, by a plumb-line. The mor- 
tar just tried is fitted оп a vessel іп no way calculated to stand апу con- 
cussion, should any have taken place. These many aud very important 
advantages over the old mortar vessels are bodied in so simple a constrac- 
tion, as to render Lieutenant Roberts's mortar available for any class of 
vessels, 


ARMAMENT FOR WAR STEAMERS. 


The Lords Commissioners of the Admiralty, afler considerable experi- 
ence of the power of the various steam frigates and other steamers in the 
Royal navy, as regards their capabilities of bearing heavy armaments, 
have resolved to fix the following as the armament of each particular 
steamer. Vessels of similar, or nearly similar, tonnage and horse - power, 
are (о be arranged in classes :— 


Sleamers Propelled by Paddles. 


Sream Suips.—Terribie, 1,850 tons, 800-borse power; main deck: four 
&6-pounders of 97 cwt., 11 feet in length; four 8-inch guns of 65 cwt., 9 
feet; the 56-pounders on pivot slides, and carriages; the 8-inch guns on 
common carriages - upper deck: four 56-pounders of 97 cwt., 11 feet, on 
pivot slides, and carriages ; four 10-inch guns. 85 cwt., 9 feet 4 inches, ou 
common carriages: total guns, 16. Penelope, 1,616 tons, 650-horse power; 
maiu deck: eight 8-ірсЬ guns of 65 cwt., 9 feet, on slides aod carriages ; 
two 68-pounder carronades of 36 cwt., 5 feet 4 inches, оп Hardy’s com- 
pressor carriages - upper deck: two 68-pounders of 95 cwt., 10 feet, on 
pivot slides aod carriages; four 8-ioch guns of 65 cwt., 9 feet, on slides 
aod carriages: total, 16. Retribution, 1,641 tous, 800-horse power; main 
deck, none (but it is arranged that all steam ships which do not carry ап 
armament on the main deck sball, if possible, carry four 32. pounders of 56 
cwt., for head and stern firing)—upper deck: two C8 -· pounders of 95 cwt., 
10 feet, оо slides aud carriages to pivot; four 10-inch guns, 85 cwt., 9 feet 
4 inches, оп slides and carriages : total, 6. 

Steam FRICATTS.— Class 1. Avenger, 1,444 tons, 650-horse power; 
and Birkenbead, of 1,400 tons, 500-borse power. Upper deck: two 68- 
pounders of 95 cwt., 10 feet, on slidea and carriages to pivot; fonr 10-inch 
guns, 85 cwt., 0 feet 4 inches, on slides and carriages; total, 6. At pre- 
seut the Avenger carries, by way of experiment, two 32-pounders of 65 
cwt., instead of two of the 10-inch guos.—Class 2 (А). Odin, 1,326 tons, 
500-borse power. Main deck: 32-pounders, 56 cwt., 9 feet 6 inches, ou 
common carriages. Upper deck: two 68-pounders, 05 cwt., 10 feet, on 
pivot slides and carriages; four 10-inch guns, 85 cwt., 0 feet 4 inches, оп 
slides and carriages; total, 12. The steamers also belonging to this class 
аге the Sidon aod the Leopard.—Class 2 (B). Gladiator, 1,210 tons, 480- 
horse power; Sampson (450-b.p.); Centaur (540-b.p.); Dragon (560- 
h. p.); Firebrand (400-h.p.); Vulture (400. h. p.); and Cyclops (320-h.p.). 
Upper deck: two 68-pounders, 95 cwt., 10 feet, on pivot slides and car - 
riages ; four 10 inch guns, of 85 cwt., 9 feet 4 inches, on slides and car- 
riages ; total, 6. 

Steam Sroors,—Ist class. Gorgon, 1,111 tons, $20-horse power; Bull- 
dog (500), Fury (515), Inflexible (378), Devastation (400), Sphynx (500), 
Cormorant (300), Thunderboit, since wrecked in Algoa Bay (300), Virago 

300), Eclair (287), Driver (280), Geyser (280), Growler (280). Styx (280), 
ixen (280), Spiteful (280), Stromboli (280), and Vesuvius (280). Upper 
decks : оре 68-ponuder of 90 or 05 cwt., 10 feet, and one 10 inch, 85 cwt., 
9 feet 4 inches, on pivot slides and carriages. Four 32-pounders of 42 cwi., 
8 feet, on Hardy’s slides and carriages, Total for all vessels of this class, 
0.— nd class: Medea, 885 tons, 350-horse power, Salamander (220), 
Hydra (200), Hecate (240), Hecla (240), Hermes (220), and Trident (350). 
Upper deck: two 10 inch guns, 65 cwt, 0 feet 4 incbes, ou pivot slides 
und carriages. Foor 32-pounders, 25 cwt., G feet, оп Hardy's compressor 
carriages. Total, 6.—3rd class: Ardent, 810 tons, 200-һогве power, 
Alecto (200), Polyphemus (200), Prometheus (200). Upper deck: one 
32-pounder, 45 cwt., 8 feet 6 inches, on pivot slides and carriages. Total, 
3. А apecial exception is made in this сізге of the Janus, 768 tons, 
220-borse power, which curries only (wo 10-inch guns of 85 cwt, 9 feet 
4 inches, on pivot slides and carriages. 

Вомв Steamers.—Scourge, 1,124 tons, 420-һогве power; upper deck, 
one 68-pounder, 95 cwt., 10 feet, on slide, and carriage to pivot; one 13. 
inch mortar: total, 2. 

Steam Gun-vessecs.—Class 1. Firefly, 650 tons, 220-borse power, 
Blazer (126), Tartarus (136), and Flamer (120). Upper deck, опе 83- 
poonder, 42 cwt., 8 feet, on slide and carriage to pivot. Two 32-pounder 
carronades, 17 cwt., оп Hardy’s carriages.—Class 1 (A). Grappler 559 
tuns, 220-horse power. Pluto (100), Colombia (100), Oberon (260), Triton 
(260), Antelope (260), Acheron (370), and Volcano (140). Two 82- 
pounders, 56 cwt., 9 feet 6 inches, on slides and carriages to pivot; two 
32-pounders, 25 cwt., 6 feet, on compressor slides and carriages ; total, 4. 
Class 2 (A). Spitfire (432) tons, 140-borse power. Porcupine (182), 
Lucifer (180), Avon (170), Gieaner (180), Shearwater (160), Kite 470 , 
Lighting (100), Meteor (100), and Comet (80), Ove 18-pounder of 20 
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cwt., 7 feet, on slides aud carriages to pivot; two 18-pounder carronades, 
10 cwt., 7 fect, on Hardy’s compressor carriages; total, 3.—Class 2 (В). 
Torch 345 tous, 154-horse power, Locust (100), Hagpy (200), Jackal 
(150), Lizard (150), Bloodhound (150), and Myrmidon (150). One 18- 
pounder guu of 23 cwt.,7 feet, on pivot slides and carriages, uud two 18- 
pounder curronades, 10 cwt., 7 feet, on Hardy’s carriages. 

Steam PAckkrs.-—Wildfre, 166 tons; Fearless, Dasher, Monkey, and 
Dwarf. Two 6-pounder brass guns of 6 сті. 

Tvcs.—Echo, 295 tons, 140-һогве power, African and Coafdesce. Two 
39-pounders of 56 cwt., b feet 6 inches, оп pivot alides aad carriages. 

‘Troop-shirs.—Rhadamanthys, 819 tous, 290-іюгве power, Dee (220), 


and Alban (120), Four 82-pounders of 42 ог 56 cwt., 8 feet, on common 
carriages. 


Sfeamers Propelted by Screws. 


Steam Faigates.—Class 1. Simoon, 1,053 toos, 780-horse power. 
Main deck: twelve 32-pouaders, 56 cwt., 9 feet 6 inches, on slides and 
carriages. Upper deck: two 68-pounders, 95 cwt., 10 feet, on pivot 
slides, and carriages ; four 10-inch guns, 85 cwt., 9 feet 4 inches, on slides 
азд carriages, Total, 18. Vulcan, 1,747 tons, 700-һогве power. Main 
deck: eight 32-pounders, 56 cwt., 9 feet 6 inches, on slides and carriages. 
Upper deck: two 68-pounders, 95 cwt., 10 feet, on pivot slides, and car- 
riages ; four 8-inch guns, 65 cwt., 9 feet, on slides and carriages. Total, 
14. Termagant, 1,556 tons, 620-hurse power; Dauntless, 520; Euphrates 
aod Vigilant, 520. Main deck: eighteen 32-pounders, 56 cwt., 9 feet 6 
iuches, on common carriages. Upper deck: two 68-pounders, 95 cwt., 19 
feet, on pivot slides, and carriages ; four 10-inch guns, 85 cwt., 9 feet 4 
inches, on slides and carriages. Total 24.—Class 2.— Megara, 1,891 tons, 
556-horse power, and Pegasus (510). Main deck: four 32-pounders, 56 
cwt., 9 feet 6 inches, on slides and carriages. Upper deck: two 68- 
pounders, 95 cwt., 10 feet, on pivot slides, and carriages ; four 8-inch 
guns, 65 cwt., 0 feet, on slides and carriages. Total, 10. 

STEAM Stoops.—Ciass 1.—Conflict, 902 tons, 400-horse power, Despe- 
rate, Niger, Enchantress, Falcon, Basilisk, aod Florentia. Upper deck : 
one 68-pounder, 95 cwt., 10 feet; one 10-inch gun, 85 cwt., 9 feet 4 inches, 
both on pivot slides and carriages; six 8-inch guns, 65 cwt., 9 feet, on 
slides and carriages; total, 8.—Cluss 2.— Encounter, 895 tons, 360-berse 
power, and Harrier. Upper deck: one 68-pounder, 95 cwt., 10 feet; und 
опе 10-inch gun, 85 cwt., 9 feet 4 inches, both on pivot, slides, aud car- 
riages ; four 8-inch guns, 66 cwt., 9 feet, on slides and carriages ; total, 6. 
Class 3. —Rattler, 888 tons, 200-horse power; and Phoenix, 260 ; опе 8- 
inch gun, 65 cwt., 9 feet; one 32-pounder, 56 cwt., 9 feet 6 inches; four 
32-pounders, 25 cwt., 6 feet, on plvot slides, and carriages, or otherwise 
if necessary ; total, 6. 

Steam Gon- BoATs.—Ist Class.—Rifieman, 483 tons, 202-horse power, 
Sharpshooter, Archer, Parthian, Sepoy, and Coszack ; опе 68-pounder, 95 
cwt., 10 feet; and one 10-inch gun, 85 cwt., 9 feet 4 inches, on pivot 
slides, and carriages ; two 32-pounders of 25 cwt., 6 feet, on Hardy’s car- 
riages. Total, 4.--204 Class.—Teazer, 301 tons, 100-horse power. Minx, 
Boxer, and Biter; one 8-inch gun, 65 cwt., 9 feet, on pivot slides, and 
carriages ; one brass 6-pounder. Total, 2. 

Steam Солвр-внірв WITH AUXILIARY Power.—Edinbargh, 1,772 tons, 
450-horse power. Ajax, Blenheim, and La Hogue. Lower deck: Twen; 
ty-six 42-pouaders, 66 cwt., 0 feet 6 inches, on common carriages. Quar- 
ter deck : Two 56-pounders, 87 cwt., 10 feet, on pivot slides, and carriages ; 
four 10-inch guns, 85 cwt., 9 feet 4 inches, on slides and carriages. Fore- 
castle : Two 56-pounders, 87 cwt., 10 feet, оп pivot slides, and carriage. 
Total, 56 guns.—Eurotas (fr.), 1,168 tons, 350-horse power. Horatio, 
Seahorse, and Forth. Main deck: Twenty 42-pounders, 66 cwt., 9 feet 
6 inches, on common carriages. Quarter-deck : Опе 56-ронпбег, 87 cwt., 
10 feet, on pivot slides, and carriages: two 8-inch guns, 65 cwt., 9 feet (or 
two 18-inch guns of 85 cwt., 9 feet 4 inches), on slides and carriages. 

‘orecastle; One 56 · pounder, 87 cwt., 10 feet, on pivot slide and carriage. 


Total, 24. 


Steam Fricates WITH AUXILIARY PowER.— Arrogant, 300. horse power. 
Main deck: Twenly-two 382-pounders, 56 cwt., 9 ſt. 6 in.; and six 8-inch 
guns, 66 cwt., 9 ft, on common carriages. Quarter-deck: one 68 · pound - 
er, 90 or 95 cwt., 10 feet, on pivot slide and carriage; sixteen 32- pounders, 
32 cwt., 6 feet 6 inches, on Hardy’s carriages. Forecastle: (ne 68- 
pounder, 90 or 95 cwt., 10 feet, on pivot slide and carriage. Total, 46.— 
Amphion, 800-һогве power. Main deck: Fourteen 32-pounders, 56 cwt., 
9 feet 6 inches, and six 8-inch guns, 66 cwt., 9 feet, on common carriages. 
Quarter-deck : Опе 08-pounder, 90 or 95 cwt., 10 feet, on pivot slide and 
carriage ; eight 32-pounders, 25 cwt., 6 feet,on compresaion carriages. 
Forecastle: One 68-pounder, 90 cwt., 10 feet, on pivot slide and carriage. 
Total, 30. 

This return does not include the numerous packets that ply as mail 


steamers on the various stations round the coast and іп our colonial pos- 
sessions. 


Niagara Wire Bridge.—It is stated in the Rochester Democrat, that the 
Niagara Suspension Bridge Company will shortly proceed to the erection 
of a wire bridge across the Niagara river—the Queen’s assent having been 
obtained. The whole of the stock, 200,000 dollars, has been taken —one 
half in Canada, and the remainder in New York. 
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NOTES ON FOREIGN WORKS. 


Munich Art-Union.—Audiatur et altera pars.—The Munich Union із on 
the decrease, evidenced by the reports both of 1845 and 1846. Surely an 
association which possesses an annual income of nearly 40,000 florins 
(a large sum of money at Munich !),—migbt, all other advapteges com- 
bined, have done more. The public taste, to mention one incident, does not 
seein to go apace with higher art-tendencies, for amongst 127 pictures open 
to prizeholders, only three historical ones were chosen ;—here also the mere 
hunting after portraits aud genre painting. Compared with this decline 
of the Mnnich art- union, even that of the Düsseldorf art-frieuds does not 
bear а comparison—whieh latter have had painted an altar-pipce for the 
Cathedral of Cologne, adorned tbe guildhall of Elberfeld with frescoes, 
and provided similar embellishments for the Emperors'- ball of Aiz-la- 
Chapelle. Even the Art-Union publication (Vereinsblatt), which might 
easily have been elevated to ап organ of real art-value, yery seldom 
rises beyond the sphere of ephemeral art, and labours under a mere bynt- 
ing afier external appearances and picturesque effects. This year's 
exhibition, algo, does по! afford any very cheerful prospects, although the 
king has sent to the exhibition some Dutch paintings of bls ожо private 
gallery. In the department of sculpture, L. Schaufler bas exhibited a 
St. Bernard in bronze; and the model of a Penelope, by Brugger, шау he 
also mentioned. 


The Valley of Chamonix has been the scene of an awful event. Ву an 
avalauche which fell from the Aiguilles-Reuges, and filled the bed of the 
Arve, the small village of Des Prats on the banks of the rivulet, was com- 
pletely buried in débris of rock and snow, with some considerable loss of 
Ше. Another avalanche which came down lately from the crags of 
the Eisenstein, in Tyrol, buried several persons who were on the return 
home. 

Road orer the Alps.—The Sardinian government bas given orders to 
repair and open the gigantic road, which leads from the south of France 
(Briançon) to Italy. This road over the Mont Genévre was constructed 
by Napoleon, іп a most solid and costly manner, but bas since been 
neglected and got out of repair and use. It will be of great importance 
when Turin and Pignerol are connected by a railway. 


Public Works in Senegal.— Captain Grammont, R.N. of France, the 
governor of the above settlement, in opening the legislative assembly, ad- 
verted, at some length, to the public works to be executed in the colony. 
Amongst these, a regulation of the harbour of St. Louis, embankments of 
the river, and draining of its banks are conspicuous, His excellency very 
properly observed, that by such improvements the native (Negro) work- 
man will be formed, and the process of material civilisation of Africa ad- 
vanced. 

Legislation of Rivers and Walercourses.—The French Congres Agri- 
cole, presided by Prince De Cazes, have discussed the above subject at 
greet length, when Messrs. Toucqneville, Beaumont, and others, were 
heard. The first fact resulting from these debates is, tbat there is іп 
France an act of the Legislature relating to these subjects—viz., that of 
14th Floréal on XI. Some, however, thought that this law is rather for 
preventing the bank-people (riverains) availing themselves uf the hydrau- 
lic advantages of their position in the improvement of their lands, The 
congress, in fine, emitted several opinions, which will have some weight 
on the legislature aud the government. Amongst these, was the suggestion 
that the government would watch the execution of the laws relating to the 
curage (Sowing) of water not available to navigation—lakes, ponds, and 
brooks; that the former usages, local regulations, “с. of each county, 
relative to this subject, be collected, and laid before a board of magistrates 
and proprictors, for bringing them in concert with the general legislation of 
the land, The congress recommended to government the appointment of 
regular officers of the cours Фсац. It was also suggested, tbat the forced 
participation of proprietors interested in the execution of public works— 
hitherto merely restricted (by the law of Sept. 16, 1807) to the dykeing of 
the sea shore and the banks of rivers—should be extended to ali works 
relating to the management and distribution of water. The congress tike- 
wise requested, that government shonid direct its attention to the umeliora- 
tion of bogs aud marshes, by the cutting of great draining canals (ore 
d assainissement), to allow the escape of the waters and moisture of whole 
districts—ou which account, no legislative enactment has been hitherto 
made. (C'est tout comme chez nous.) 


Navigation of the Seinc.— Important works have been begun at Paris 
for improving the navigation of the river. At la Rapée the basin (port) із 
dredged of stone. Nearly at the embouchure of the canal of St. Martin, 
a jetty is building for the discharge of goods, fur which the Boulevard 
Contrescarpe will be sacrificed, aud all its houses demolished. The whole 
quay ор the left bank, from the Pont de l’Archevéché to the Petit Pont, 
is taken off, and is tu be rebuilt with an inclined road. 


Strange Inauguration of a Public Building at Constantinople,—The 
foundation stone of the branch building of the College of Medicine, which 
is to be erected near the cemetery of Pera, has been Jaid with much cere- 
mony. The work has been for some time delayed, because the chief as- 
trologer (Mynedjim-Bachi) of the sultan had declared, that no other day 


than the 20th February would be propitious for that purpose. ill, the 
atmosphere did not concor with the right reverend gentleman, gh the ce- 
metery presented а lake of mud, caused by the incessant rain snow 


which fell during the day. 


” 


1847.) 


Canine of Rome.—M. Canina is one of the most active and, we may 
say, most sterling literary characters of modern Rome, Scarcely has he 
broaght out bis great work on general architecture, than “ Le Basiliche 
Christiane di Roma” (a work of older date) appears іп a second edition. 
It is hardly credible bow such а performance—245 copper-plate engrav- 
lags and 102 pages of lext, іп folio—could be completed in so short a 
period. At the same time, Cavaliere Canina has published a second edi- 
tion of Foro Romano,” and has nearly completed a description of all the 
Etruscan antquities, which either have been discovered on Roman ground 
or are preserved in ita mnsenms. And, therefore, while others are fumb- 
ling ара shuldering how and what to produce, this man grasps at once at 
everything worthy about him —verifying the old axiom, audere sapere. Тһе 
“ Basiliche,” moreover, are a work of great practical usage, containing a 
mass of artistic and professional information and hints, which it would, no 
doubt, have taken most other шеп years to find out and collect. The text 
dwells mostly on the statement and elucidation of facts, which none but a 
practical architect of М. Canina’s stamp could give due justice to—he, 
who has passed all his life amongst the grandeous remains of Nome, and 
bas searched for and studied those traditions and rules of construction, 
which have been current there for many centuries past, We trust these 
few hints will suffice to fix attention to the deep study and research of this 
last prodaction of the Roman architetto. 

Polytechnics іп Austria.—The emperor of Austria has ordered the es- 
ublishment of polytechnic Institutions, at the charge of the state, at Linz, 
Brünn, Laybach, and Inspruck. They will comprise the usual course of 
athree years’ (mostly gratuitous) tuition, and be provided with chemical 
laboratories, polytechnic and industrial collections, libraries, &c. Ву this 
addition, each of the chief county towns will have Ив central polytechnic 
institution; while agricultural schools, which are now to be established 
througbout the kingdom, will serve as the necessary complement of na · 
tional education, 

Berlin Society for the Improvement of the Working Classes.—When 
the great Industria] Exhibition of 1844 had led the minds of Prussian 
philanthropists and statesmen towards this subject, the experience in the 
mechanism of such huge associations was so little developed, that a great 
many obstacles presented themselves, which are now, happily, overcome. 
Last month, a general meeting took place, when the statutes of the So- 
ciety were confirmed by the home secretary of state. The main difficnlty 
hinged in the wish of the committee to establish branch Societies through- 
ont the country, which would have made them a kind of corresponding 
society. This has been so changed, that these branches will be uncon- 
nected with the central body at Berlin. 


Hali of Liberty, in Bavaria.—This structure, whose name ( Befreyungs 
Halle) we seem to have truly rendered and translated, is now occupying 
the chisel of Suhwantbaler. Four of the splendid eycle of Victory sta- 
tues, before noticed (ante р. 34), which have to adorn the Hall, are already 
modelled, and will be reproduced in warble by other artists, as their nom- 
ber will amount io all to thirty-two. It has likewise been previously 
mentioned that they will stand on a continuous circular stylobate, every 
two holding a shield, Ес. It has become known, of late, that the original 
idea of forming a wreath as it were of statues, placed within the expanse 
of an immense rotunda, belongs to King Ludwig himself, The relievos 
of the metopes, for the Hall, in marble, are aiso nearly completed, as are 
likewise the four statues fur the gable of the building, which will repre- 
sent the four tribes of the Bavarian nation, Another work of M. Schwan- 
thaler is now completed—namely, the shield of Heracles; it is cast in 
bronse and gilt. The original is destined for the Emperor of Austria, and 
four copies for other sovereigns. 


A new Theatre at Vienna.—The foundation of a grand new theatre near 
the Korathmer-Thor, at Vienna, has been laid. The theatre is to bear the 
name of the National Theatre, and is to be fitted op on a scale of great 
magnificence. It is to be finished in two years. 

Railway іп Switzerlund.—The project for a railway running from the 
Mediterranean, through Switzerland, to the North of Germany includes 
two gigantic works of art, that by most of those who have been consulted 
are deemed impossible of execution. These аге the piercing of Mount 
Lakmanier (the Locus Magnus of the ancients), to gain access from the 
Valley of the Tessin to the Valley of the Rbine—and that of the Alps for 
the line which wiil link Sardinia with France in the portion comprehended 
between Oulx and Modane. The engineer Ricci, however, to whom the 
Sardinian government has intrusted the work, and whem the Swiss and 
Bavarian government have adopted for their respective shares іп the nn- 
dertaking, after a careful study of the ground is of opinion that the boring 
of these granite masses is practicable ; and has invented a mechanical 
apparatus for the excavation of the huge tunnels, which has bceu approved 
by the Committee of Public Works, and is to be put into immediate ope- 

on. 

India.— The Ganges Canal, on which £20,000 annually has hitherto 
been grudgingly bestowed, is now to be proceeded with at the rate of 
£250,000 a year; it wiil be completed by 1851. It will irrigate 8,000,000 
of acres pow comparatively barren, and save 2,000,000 of people from the 
periodical visitations of famine. Another canal, leading from the Sutiej, 
90 miles into the Bhuttee country, is being surveyed. 
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NOTES OF THE MONTH. 


The New House of Lords—Mr. Barry has given ns what may be called 
the first instalment of the new Palace at Westminster, in the opening of 
the House of Lords. Of this building we have engravings in preparation, 
which we expect shortly to lay before our readers, when we shall proceed 
to give a description of this great work. In the meantime, we may вау 
that it has been received with much applause, and is considered as justi- 
fying the time, labour, and money expended upon it. It is one of the most 
superb halls in the world, becoming its purpose of the throne and seat of 
empire of the most powerful and most wealthy nation in ancient or 
modern times. 

Army and Navy Club-—There were 69 designs sent іп for competition 
for the New Club Room. We understand that during the last month the 
members of the club were regularly besieged with canvassers for favour ; 
such a practice is highly disgraceful to a profession like that of architec- 
ture, and ought to be denounced at the Institute as most dishonourable— 
but will the Institute stir in the affair? Mr. Tattersal is the successful 
conipetitor for the first premium, and Messrs. Fowler and Fisk for the 
second premium. The desigus will be exhibited to the public by tickets, to 
be obtained of the secretary, until Tharsday, 6th inat, 


The great engineering achievement of the last month is the opening of 
the Birkenhead docks, which was celebrated by a sumptuous ceremonial. 

It seems now to be decided that the railway from Calcutta to the Upper 
Provinces of India is to be guaranteed by the Government. 

The Great Western steamer has been sold to the Royal Mail Steam 
Packet Company for 25,000/., exclusive of her plate. 


In the course of the last month, the new entrance of the British Museum 
was thrown open to the public. It is on a large scale. 


It is understood that Barry has executed for the Baron de Goldamid a 
grand ball-room, which no stranger has yet seen, and the opening of which 
will be one of the attractions of the season. It is sald to be one of the best 
Pieces of decoration in this way yet executed, and to be in the most mag- 
nificent style—worthy of the great capitalist and the great architect. 

Royal Botanic Gardens.—The winter garden of the Royal Botanic Society 
іп the Regent’s Park, which is nearly an acre of garden under glass, has, 
during the spring, assumed a picturesque appearance, and has been so suc- 
cessful, that with the reduction of the price of glass, this kind of construction 
is likely to exten. At the present moment, however, we have only the 
Regent’s Park speclmen by Decimus Burton, and Marnock, to set against 
the large winter gardens at St. Petersburgh aod Berlin. 

Kew Gardens.—The great palm-house at Kew, by Decimus Burton, із 
getting on. The ground. part constitutes a hot air vault or chamber, over 
which is iaid an acre of grating, on which the tubs and pots containing the 
plants aro piaced. The design is grand and novel, 

A vote has been carried throagh the House of Commons for the comple- 
tion of the base of the Nelson column. 

a олынан of Miss Burdett Coutts's church in Westminster have 
n laid. 


Among the novel suggestions for the improvement of architecture lately 
promolgated, is one from New Jerusalem by Mr. D'Israeli, who saye іп 
his! Tuncred “ What is wanted in architecture, as іп во many things, is— 
a man. Shall we find a refuge іп a committee of taste? Escape from the 
mediocrity of опе to the mediocrity of many? We only maltiply our feeble- 
ness, aud aggravate our deficiencies. But one suggestion might be made. 
No profession in England has dose its duty until It has furnished its 
victim. The pure administration of justice dates from the deposition of 
Macclesfield. Even our boasted navy never achieved a great victory until 
we shot an admiral. Snppose an architect were hanged? Terror has its 
inspiration as well as competition.”—The snggestion is novel, but we must 
leave the profession to decide on its жалалар Perhaps, next time, 
Coningsby will suggest who is to be the first victim. 

Obituary.—It is with deep regret that we have to record the death of 
Mr. Charles Holtzapffel, of Charing-cross, aged 41, which took place on 
the 12th ult. His works on Turning and Manipulation, we spoke of 
at the time they were published, as most valaable books, and we repeat 
they are such that no engineer's library ought to be without. Mr. Holt- 
zapffel was a member of the Council of the Institution of Civil Engineers 
and chairman of the Committee of Mechanics at the Soclety of Arts, an 
stood pre-eminent as a mechanician of inventive ingenuity. 

Copper Ore.— M. Dnfrénoy presented to the Academy of Sciences, in 
the name of Messrs. Rivot and Phillips, engineers, a paper relative to a 
new mode of operating on copper ore. It consists of a precipitation of 
the copper by iron, and applies principally to the sulphuretied ores. 

Water Тезі.-- М. Dupasquier commapicated to the Academy of 
Sciences, a new mode of testing water, iu order to ascertain the quantity 
of organic matter held in solution. He puts intoa glass globe from one 
to two onnces of water, to which he adds а few drops of a solution of 
chloruret of gold, sufficient to give it a slight yellow tinge. He then boils 
the water. If it contains only the ordinary quantity of organic matter of 
potable water, the yellow tinge remains as it was, even if the ebullition be 
prolonged. lf, on the contrary, the quantity of organic matter be іп ex- 
ceas, the water becomes first brown, and then assumes a violet tint, which 
announces the decomposition of a salt of gold by the organic matter, By 
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prolonging the eballition, the violet tint becomes deeper and deeper if the 
quantity of organic matter be considerable. But the mere brown tint 
alone serves to show that the quantity of organic matter exceeds the ordi- 
nary proportion. 

Flax Adulteration.—At the Academy of Sciences, Paris, М. Boussing- 
ault read a report of a committee on a paper by М. Vincent, relative to 
the means employed in detecting by a chemical test the admixture of 
phormium tenax,or New Zealand flax, with the hemp and flax of Euro- 
pean growth and preparation. The phormium tenax does not possess cer- 
tain qualities essential for naval cordage, and it was considered important 
to discover the means of detecting its presence. M. Vincent has found 
that if the phormium tenax be immersed in pure nitric acid, its fibres, owing 
to the presence of some azotic substance, take a blood-red tint; which is 
not the case with tbe hemp and fiax admitted for use in the navy. Thos 
it is very easy, by subjecting a rope to the action of nitric acid, to discover 
whether there has been апу admixture of phormium tenax. The report of 
the committee confirms the statement of М. Vincent, 


Manures.—At the Academy of Sciences, Paris, a paper was received 
from M. J. Persoz relative to the influence of certain manures on vegeta- 
tion. He states that a mixture composed of potass, dried blood, and goose 
duag was found to have great effect upon vines. He also mentions a ma- 
nure for hortensias, composed of potass and burnt bones treated with 
nitric acid. 

Railway Abattoir.—At the Trowse station, Norſolk, an abattoir, consisting 
of two sets of slanghter-houses, has been bnilt and fitted up with every 
convenience for slaughtering 100 beasts and 800 sheep daily. Тһе build- 
ings and yard are enclosed within high brick walls, and the yard has 
been divided into compartments or pens for the beasts and sheep. Adjoin- 
ing the slaughter-house, there is a large tank to supply water. Close to 
tbe open end of the houses there із a siding to and from the railway, on 
which the trucks run to be loaded with carcases. 


Tron Bridge Rails. Mr. Wood, of the British Iron Company's Works, 
Abersychan, has succeeded in rolling bridge-raila weighing 90 lb. per 
yard, 30 feet long. 

The Admiralty Electric Telegraph.—-The lords of the Admiralty have 
at length directed the extension of the South Western Railway subterra- 
nean electric telegraph to the Admiralty at Whitehall, It will brunch off 
in the Strand пеаг the company’s present offices. 

The “ Prince Metternich” Steam Vessel.—This splendid steamer, of 
600 tons, and 200-horse power, fitted with Morgan’s patent wheels, made 
her trial trip on Thursday, April 1st, for the purpose of ascertaining her 
draught of water and average speed, at the standard mile in Long Reach. 
This vessel and her machinery are the joint production of Messrs. Ditch- 
burn and Mare, of Blackwall, and Messrs. Penn, of Greenwich; she was 
built forthe Danube Steam Navigation Company, and constructed ex- 
ргеввіу to navigate between Galatz and Constantinople, and it is intended 
she should combine the properties of a sea-going and river steamer, as far 
ав these qualities can be united. The contractors were bound by special 
agreement to produce a vessel that should realise an average speed of 15 
miles per hvur, and not to draw more than six feet water with 120 tons of 
dead weight on board—which she more than realised. At the trial trip she 
passed up and down the mile six times, with and against the tide, at an 
average speed of 153 miles per hour. 

Important Saving in Draining.—A correspondent of the Nottingham 
Mercury states that an enormous saving is to be effected by the use of 
ріре-Шев made by machinery, instead of horse-shoe tiles made hy hand. 
“Тізеге are at this time,“ he says, on the authority of the chairman of Ex- 
cise, in the county of Nottingham, 97 brick and tile-yards, making in 
the year, by hand, not less than 8,000,000 drainage tiles.” -The cost of 
8,000,000 horse-shoe and 4,000,000 flat tiles is about £16,900, while 
8,000,000 pipe-tiles—with which flat ones are not required—may be made 
for £6,034, or at a saving of £10,866. The writer adds that last summer 
he made 500,000 pipe-tiles at from 103. (о 198. per thousand, by a machine 
whlch cost him no more than £35. The superiority of pipe-tiles is very 
great. They are stronger and less liable to break, both in carriage and 
іп use. They require no flats; they lie more evenly and securely in their 
bed. No vermin сац get into them. They form a better channel for the 
water, and scour themselves clear of silt, They are much lighter and 
more portable.” 

Durham Cathedral,—The inappropriate wooden screen which separated 
the nave from the choir, and which was placed there by Prior Wessington, 
between the years 1416 and 1445, together with the great organ imme- 
diately above it, has been removed. The organ is to be placed on Ше 
north side of the choir, immediately opposite to the bishup's throne, where 
it will remain permanently if the situation on trial proves suitable. The 
end stalls will then be thrown back, во as to make more room in the choir 
a change long wanted—and а temporary iron railing will be run across 
to separate the choir from the nave, which railing will be replaced by a 
permanent screen, when it shall have been determined what description 
would be most appropriate. А low stone Gothic screen in contemplated. 
The visitor, on entering the cathedral, will now be struck with the unin- 
7 fa aod magoificent view which he obtains of the interior from west 
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LIST ОҒ NEW PATENTS. 
GRANTED IN ENGLAND FROM MARCH 27, TO APRIL 22, 1847. 
Kr Months allowed for Enrolment, unless otherwise expressed. 


Charles May, civil neer, of Ipswich, Suffolk, for“ Improvements In railway chairs, 
the fastenings to be oa therewith, and іп trenails.”—Sealed March 27. 

John Henry Griesbach, of Carlton Villas, Maida Vale, for “ Improvements in the con- 
struction of rallways, and in engines and carriages to run n. — March 29, 

Alexander Morton, of Morton - place, Kilmarnock, for “Improvements ln printing 
warps.“ — Mareb 29. 

John Fisher, the younger, mechanlelan, of Radford Works, Nottingham, for Im- 
provements in the manufacture of lace or weavings.”—March 29. 

Samuel Hardacre, machinist, of Manchester, for “certain Improvements in machinery 
or apparatus for opening and for carding cotton and other fibrous substances, and tor 
grinding the cards of carcing engines.” artly в communication.) March 29. 

Henry Woodfall, paper maker, of Footscray, Kent, for “certain Improvements in 
psper-making machinery.“ March 22. 

Samuel Millbourne, paper-maker, of Saint Mary's, Cray, Kent, for“ Improvements in 
the manufecture of paper,” —March 29. 

[The above two patents being opposed at the Great Seal, were not sealed till the 20th 
March, bnt are dated the 8rd October, 1846, the day they would have been sealed had no 
opposition been entered by order of the Lord Chancellor. ] 

Robert Jones, hot presser and finisher, of Wardour-street, Soho, for “certain Improve - 
ments in dressing or finishing goods or fabrice.""—March 29. 

George Robert Skene, Esq , of Bedford, for Improvements in making and refining ta- 
fusing and decoctions.”— March 80. 

William Phillips Parker, gentleman, of 48, Lime-street, in the City of London, for “ап 
Improved mode of manufacturing cigars.” (A commuulcation.)—Aprii l, 

Benjamin Tucker Stratton, agricultural machinist, for “ Improvements in railways, 
and in wheels and other parts of carriages for rallways and common roads; partly аррИ- 
cable in the construction of ships or other vessels, and improvements in the machinery 
for manufncturing сегізіп parts of (ће game.“ April 6. 

Charies de Bergue, of Arthur-street, west, in the City of London, and John 
Coope Hadden, of No. 11, Upper Woburn Place, іп the county of МІ! x, civil engi- 
neer, for Improvements in wheeled carriages, and in panels and aprings for carriages 
and otber purposes. — April 8, 

William Tharge Stevenson, of Upper Boker street, Lioyd-square, Mludlesex, gentis- 
ma: for * Improvements in regulating the generating of steam іп steam. bollers.“ 

pril 8. 

David Napier, of Glenhellish, Strachen, Argyleshire, for “ Improvements in steam. en- 
gines and steam-vessels,""—April 8, 

Stephen Moulton, of Norfolk. street, Sirand, Middlesex, gentleman, for Improve- 
ments In the construction of bridges,” (A communication.)—April 8, 

Patrich Molr Crane, of Yulecedwyn lron-works, near Swanses, for “ Improvements in 
the manufacture of Iron.” —A pril 8. 

John blolle ii, of Austin Friars Passage, for “ Improvements іп fre- arms and In cart- 
ridges.” (A communication.)—April 16. 

Peter Claussen. of Leicester-aquare, Middlesex, gentleman, for “ certain Improvements 
in weaving machinery, and lu the preparation of the materials employed in weaving.” (A 
communication.)—April 16. 

Charles Minors Collett, of Chancery-lane, gentleman, for “ certuln apparatus and ar- 
rangements for affording additional security In Jocks.” (A communication,)—April 15, 

James Bobson, of Dover, engineer, for “а new and improved Instrument to be used lu 
crushing or expressing oll from vegetable and otber substances, and іп making oll cake, 
and which instrument ls applicable to the moulding, preming, and manufacturing the 
same and other articles from plastic materials. April ls, 

Stephen White, of Winchester-row, New-road, clerk, for a nem means of produciog 
gas, both as to apparatus and materials, from which the gas іє produced.”— April 15. 

Alfred Vincent Newton, of Chancery-lane, mechanical draughtsman, for “ Improved 
apparatus to be applied to steam boilers.” (A commualcation.)—April 16. 

Samuel Childs, of Earl’s-court-road, wax chandler, for * certain Improvements in the 
manufacture of candles. and In preparing and combining certain animal, vegetable, and 
mineral substances, applicable to the manufacture of candies and other nses.” —Apri) 15. 
` George Holworthy Palmer, of Surrey. aquare, Old Kent-road, civil engineer, for “an 
Improved method ог mode of producing luflammable gases of greater purity and higher 
illuminating power than those In use, and also in the arrangement of the apparatus em- 
ployed for the purpose, and which apparatus шау be applied to other similar purposes.” 
Ар i 

Jcseph Woods, of Bucklerabury, engineer, for “certain Improvements In springs for 
supporting henvy bodies and resjating sudden and continuous pressure.” (А communi- 
cation.)— April 20. 

Osmon Giddy, of Horeford Lodge, Old Brompton, gentleman, for Improvements іп 
apparatus for sweeping and cleansing chimneys and fues.”— April 20. 

Philip Burnard Ayres, of Holland-street, Fitsroy-square, doctor of medicine, for ““ cer. 
taln plans and Improvements іп preparing putrescent organie matters, such as night- soll, 
the matter In suspension in the water of sewers, and other simi'ar matters, for the pur- 
pose 8 manure or for other purposes, and for apparatus for the game.“ April 29; four 
months. 

John Walker, of Crooked-lane, engineer, for * Improvements іп certain hydraulle aad 
poeuniatie machines, and in the applleations of swam or other power thereto,” —Aprit 


John Fisher, the younger, of Radford Works, Nottingham, mechanicien, fer Im- 
provements In arranging or folding certain narrow fabr: es. April 20. 

Запе! Kenrick, of Handsworth, Stafford, iron founder, for “ certsin Improvements іп 
Preparing or forming moulds for casting metals.“ April 20. 

George Wiiliam Rowley, of Welbeck-street, Cavendish-square, gentleman, for “ Im- 
provements in the construction of carrisges, aud in apparatus to be used with omnibuses 
and other carriages."—Aprli 20. 

Thomas Brown, of Muscory. court, Tower - 111, for “Improvements in machinery for 
raising and lowering welghtus.” (A communication.)—April £0. 


ERRATA.—In the article “ Combination of Telescope,” &c., in our last 
number, page 102, line 29, for instead of telescopes—microscopes will 
come ішо use,” read—“ iustead of microscopes—telescopes,”” 
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GLANCE AT SOME OF THE ATTRIBUTES OF 
ARCHITECTURE. 
Ву FereapericK Lan. 


О noble Art! to honour whom unite, 

Beauty, with Grandeur and Simplicity, 

And bright-cheek’d Colour, lovely chha of Light, 
Link’d by the fairy hand of Symmetry. 

О noble Art! how much we owe to thee, 

Of calm and holy e of feelings high, 
When іл some splendid pile thy power we sees 


Whether the broad-brow'd tower that dares the sky, 


The hail by Commerce, оғ by Science trod, 
The palace home of kings, of solema house of God. 
Anne A. Ғазмомт. 


Sensible of the influence of the beautiful, all highly civilised 
nations have surrounded themselves with it as much as possible. The 
Greeks continually placed before their eyes the statues of their most 
famous sculptors and the creations of thelr most famous painters; art 
and nature reciprocally acted npon each other: the lover of art, 
quick in bis perception of beauty, grew inwardly like what he 
beheld; whilst the natural symmetry of the sons of Greece, the grace 
of the female form, and the proportions of their athlete, filled the 
көңі of the artist with those vivid conceptions which we see emr 
bodied to a great degree in the Apollo, the Venus de Medicis, the 
Gladiator, and other weil known statues of antiquity; and in the 
highest degree in the works of Phidias, So Michael Angelo imbued 
his mind with grandeur by the incessant contemplation of the re- 
nowned Torso ;—so the pictures of the Venetian masters seem as 
though steeped in their city’s rosy twilights-and splendid sunsets. 
Still, beauty wili not incorporate itself with the feelings of man, nor 
shape his works, if. he be insensible to its charms, А country has 
boasted the finest productions of art, whilst her people remained 
anexcited by an admiration for them. Аса period when Italy, for 
instance, was in possession of her exquisite monoments of taste, and 
abounded in all the luxuries of its climate, her people sank deeper 
and deeper into barbarism. 

The ioss of the advantages derivable from magnificent scenes, 
owing to a perverted temper of mind through which they are re- 
garded, is eloquently described by Sterne :—“The learned Smelfungus 
travelled from Boulogne to Paris; from Paris to Rome, and 80 on; 
bat he set out with the jaundice, and everything he saw was dis- 
coloured and distorted: when he returned, he wrote an account of his 
travels ; but twas nothing but the account of his miserable feelings.” 
It is not unusual to meet with those who presume to be critics, but 
show themselves to be only cynics. These are men with hearts too 
mueh hardened, and with eyes too much blinded, to enable them to 
recognise the intrinsic greatness of an object. But the beautiful 
cannot be justly appreciated, if the mind be not іп harmony with it. 
We саз only form a judgment of a work whilst we are in similar 
disposition with its author; and in possession of the same, or a 
superior, taste and intelligence to that which it displays. Criticisnt, 
as it relates to the fine arts, requires the ехегс-че of the finest, the 
kindest, the most generous, and the most exalted sentiments and 
nuribates of our nature. It depends upon a knowledge of our ine 
ternal nature,—apon a habit of turning the mind inwardly upon its 
own operations, with a frequent observance of external objects. The 
ancient metaphysicians threw great light on the theory and practice 
of art,—grounding it on the philosophy of the buman mind, as the 
moderns—especially the Germans—bave done;—and a theory that 
would repose in security, must rest upon such a basis. Our notions 
of what is good in art are to be built upon certain great truths, and 
upon onchangeable principles: for the proof of the goudness of all 
principles consists in their durability ; and such laws and elements of 
beauty can we only consider fixed and settled us are deducible from, 
aod conformable to, the nature of the human mind. 

Truth—Utility—Adaptation.—Truth is defined the standard of 
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tight reason, the perfection and the end of mind. It is aq important 
in art as it is in morals. We prefer real to fictitious materials, the evi- 
dence of a pure taste to what is only the semblance and affectation of 
it, because “true and just things are in their nature better than false 
and unjust. Rocheſoucault says, La verité егі le fondement et la 
raison de la perfection et de la beauté;. une chose, de quelque nature 
qu'elle soit, ne всаигой etre belle et parfaite, гі elle n'est veritablement 
tout ce qu'elle doit ttre et si elle n'a tout ce quelle doit avoir.” [Maxim 
294.] Truth and beauty do not differ but concur iu one; the real and 
the ideal, of which they are types, supply the one the means and ma- 
terials. to a work of art, the other the spirit which informs it; the 
former selects what is most suitable and appropriate to its purposes ; 
the latter gives to the production the utmost perfection of which it is 
capable. ; 5 

It was always considered that whatever is useful in architecture, 
should be rendered pleasing, and what is beautiful should be necessary. 
The uses of a building must be studied before its ornaments; and 
ornaments, however small or subordinate, must contribute to the 
general effect, and arise out of, or be grafted upon, the construction 
itself, Beauty of architecture is greatly dependent upon construc- 
tion. The figures that give such sublimity to onr churches and all 
our vast edifices, are vaults and domes; and these, at the same time, 
confer upon them their most essential and most noble attributes, A 


building may admirably fulfil its intentions lu respect of utility, but it 


would be cold without the additional charms of painting and sculpe 
ture ;—yet these arts, and all decoration, should never screen апу 
imperfections, but should heighten the general character and mark 
its destination. It requires for its perfection the introduction and 
union of all the arts; and such a skilful management of these, that 
the effect of one shall not impair the effect of another,—but each aid 
the other and add to the great impression of the whole. Ina perfect 
cathedral, we see the most successful achievements of the grand 
requirements of architecture—the profound significance and meaning 
of everything—the highest utility and beauty combined ;—materials 
invested with all the magic hues of poetry, and іп their forms and 
colours so beautifully symbolling forth the religion, as to be called by 
Coleridge “ petrifactions of Christianity.” 

The architect first adapts the plan and design to its site, and to 
other circumstances; because the want of good arrangement, of con- 
venience, accommodation, or of stability, and other important requi- 
sites, can never be compensated by any pictorial effect. Vanum est 
guod non ad пет valet. Besides, these defects and deficiencies 
always betray the absence of the necessary qualifications on the part 
of the designer. Without the fulfilment of the first requisites of 
art—without that knowledge of statics which is essential to the 
security and duration of a structure, the character of durability can 
never be impressed upon it. What makes the churches of Sir C. 
Wren so beautiful but their poetry ?—he proved himself nevertheless 
to de a great master-builder. Whatever may be the style of archi- 
tecture, or however various the treatment and execution of its mate- 
rials; whatever perfection of forms it may exhibit; whether it pre- 
sent itself in the manly simplicity of the Grecian, or the rich profusion 
of the Gothic; its claims upon our admiration will be in proportion to 
its durability ;—elernity being its sovereign attribute. What would 
be the long colonnades of autiquity, and the groining and aisles of a 
York Miaster, if the great stones were not indissoluble and the arches 
in perfect equilibrium? This is their principal source of sublimity. 
But every work of man that is feeble and perishable suggests feelings 
similar to those we experience in looking оп а human body that ia 
consuming away, and in thut’ process indicating a dissolution of that 
symmetry and harmony іп ifs fabric which is the cause of its health 
and strength. i 5 
` Symmetry—Proportion.—Sy mmetry produces at regular or propor- 
tioned distances of an edifice a unity of features, maintaining order 
and congruity, amidst, it may be, the greatest variety. The rules of 
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proportion, as applied to the entire design as well as іп the minutest 
ornaments, are observable both in ancient architecture and in the 
Pointed style of the middle ages. Alberti, Cicognara in his work 
“u Sull Belio,” and others, give examples of arithmetic and geometric 
proportions for halls, apartments, &c. Different proportions belong 
to different edifices; and one of small dimensions, if its parts are 
symmetrically disposed, will affect the mind with a greatness of man- 
ner which impresses us with an idea of something superior to works 
bulky in themselves, though ill-contrived. The art of adjusting quan- 
tity to various circamstances is noticed by Hope in his “ Historical 
Essay, The Greeks reserved to themselves the right of giving to 
each, forms more restricted or multiplied, more simple or rich, and 
proportions more sturdy and delicate, according to the peculiar exi- 
gencies of the edifice or situation, To so great a degree was this 
their practice, that in these respects, between each order and the two 
others, an almost insensible transition exists, and that every indivi- 
dual instead of uniformly maintaining a vast interval between itself 
and the two others, such as ull extreme specimens of every style pre- 
sent, borders elosely upon the next in succession, and almost appears 
amalgamated with it.“ 

In great works some disproportions far removed from the eye аге 
not discernible; because la grand’ aria mangia. Without this ex- 
aggeration, small parts are swallowed up by the егіз! perspective, and 
по grand effect is produced. Hogarth in his “ Analysis of Beauty,” 
refers to the marked variety and relief given by Sir C. Wren to his 
spires, especially that of St. Mary-le-bow, as proofs of his superior 
skill on these points. The ancients, and also the medieval builders, 
enhanced the importance of their works, and made them at once strik- 
ing and eloquent, by the care they bestowed on certain features; the 
power of which spoke immediately to the soul, and excited not merely 
admiration, but wonder. Yet these things were dictated by optical 
considerations. “Objects do not appear as they are in reality, there- 
fore the architects endeavour to make their works appear not іп their 
true proportion, but in what they should appear.“ (Ancient Maxim.) 
Jn our observations of ancient constructions, we must have remarked 
the various artifices had recourse to for increasing the effect of the 
ornaments; of boring deep holes by a drill in some parts in order to 
give them a more decided character when seen frum the point at 
which they would be mostly viewed; of making certain masses stand 
prominently in advance of the groundwork, and the habit of working 
the ornaments on their plain blocks in the places they occupy in the 
building. 

Novelty—Variety.—We estimate an architect according to the 
taste he evinces in forming new and pleasing combinations,—combina- 
tions in which we see the feelings which characterise the poet—which 
bespeak an imagination analogous to that of the poet: the goodness 
of the originality is the criterion of their talent. ens hominis avida 
novitatis est; and a necessity forces itself upon the artist to supply this 
want,—a power of invention which does not imply а neglect of what 
our predecessors have done, but on the contrary, a profound study and 
love of their best works; as there was scarcely, for instance, any one 
so versed in, and so thoroughly pervaded by, the spirit and principles 
which animated the ancients, as M. Angelo; yet no one so independent 
of them—always their equal, often their superior. It is in the com- 
mand of beautiful forms—in breathing new life and vigour into the 
marble, that man shows his sovereignty as а poet. The attempt at 
povelty will often yield more delight than an affectation of taste which 
is foreign to us; for it is an evidence of the exercise of thought, a 
desire to create, and a disdain of mere imitation. The mind some- 
times embodies ideas which are nothing less than mental phenomena, 
or the effects of a peculiar organisation; which the reason finds it dif- 
ficult to account for, and the judgment to approve ; yet they are 
valuable on account of their power of awakening curiosity and 
stimulating reflection. Stewart in his “Philosophy of the Human 
Mind,” speaking of the power of Imaginatiou as connected with 
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Fine Art, ваук:--“ Without teste, imagination can produce only a 
random analysis and combination of our conceptions; and without 
imagination, taste would be destitate of the faculty of invention. 
These two ingredients of genius may be mixed together in all pos- 
sible proportions, and where either is possessed in a degree re- 
markably exceeding what falls to the ordinary share of mankind, it 
may compensate in some measure fora deficiency in the other. An 
uncommonly correct taste with little imagination, if it does not pro- 
duce works which create admiration, produces at least nothing which 
can offend. An uncommon fertility of imagination even when it of- 
fends, excites our wonder by its creative powers and shows what it 
could have performed, had its exertions beeu guided by a more per- 
fect model.”—Art that is the resuit of this uncontrolled imagination, 
must be tested not so much by rules and precedents to which it does 
not profess strictly, if at all, to adhere, as to the feelings or impres- 
sions which its effects make on our minds. Our attention must not 
be drawn to little errors, but to the prevailing beauties which 
atone for them. Smail blemishes are excusable in a grund bulid- 
ing~-though of course the fewer the better; yet a building, 
faulty in parts, the great effect of which is imposing, is greater 
in art than one whose only praise is, you do not see any faults, 
neither do its beauties impress you. We must adjudge an archi- 
tect’s place in the rank of artist, by virtue of the quantity of 
sound intellect and true taste which he displays. On this subject Sir 
С. Wren says:*—“ An architect ought to be jealous of novelties, in 
which fancy blinds the judgment; and to think his judges, as well as 
those that are to live five centuries after him, as those of his own 
time. That which is commendable now for novelty, will not be a 
new invention to posterity, when bis works are often imitated, and 
when it is anknown which was the original: but the glory of that 
which is good of itself is eternal.”—Hence the necessity of referring 
to and studying those principles of grace, harmony, and proportion 
which exist іп the human mind, and making them the foundation on 
which we proceed in ail matters of design. 
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HISTORY OF ARCHITECTURE IN GREAT BRITAIN. 
A Brief Sketch or Epitome of the Rise and Progress of Architecture in 
Great Britain. By Janes Exmes, 

“ Epitomes аге helpful to the memory, and of good private use.” 

Sin Henry Worron. 


Although the ancient Britons may have dug caves in their hill sides and 
built huts in their woods for dwellings, like most aboriginal people, and 
formed tempies frum the interlaced boughs of trees in their groves—all of 
which are types and prefigarations of styles in architecture; yet its first 
approach to the dignity of a Fine Art in Britain must be attributed to its 
Roman discoverers. This great and powerfal people carried their arts 
into every country they subjugated, and civilisation followed their eagles 
among the remotest barbarians of the North. When Cæsar landed іп Bri- 
tain, he found its inhabitants in as rude а state of barbarism as we did the 
New Zealanders or the inhabitants of Tahiti, on onr first visit to those 
places. The newly discovered country benefitted greatly by the arte, 
learning, and civilisation of their invaders, who, wisely appreciating the 
natural wealth and resources of the country, planted it as а Roman colony, 
—to the reciprocal benefit of both people. 

From the period of the establishment of the Romans ia Britain to about 
the middle of the fourth centary, the arts of civilised life made rapid pro- 
gress; domestic architecture brought comfort and taste into tbeir dwellings ; 
and the sister arts of painting and sculpture added taste and elegance to 
the most wealthy. A Roman army always brought in its train a body of 
artists, artisans, literati, and priests. Their commanders, who were always 
liberal and well educated men, of the eqoestrian order, were often, like 
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Jalias Cæsar, their own historiographers, or were accompanied by histo- 
rians and posts to celebrate their achievements. In addition to the Roman 
and sative writers, Britain furnishes in every corner of its island architec- 
taral and sculptural remains of much grandenr, whilst tesselated pave- 
ments of exquisite designs, pottery, arms, and other relics of the Roman 
period of British history, attest their accuracy. 

The same style and taste in art, and that love of convenience, comfort, and 
splendour that was found in the chief provinces of Italy and Gaul, which 
fell short only of imperial Rome itself, pervaded the palaces of the Roman 
generals and the British chieftains—their coadjutors and allies ; and Roman 
luxuries in architecture, such as hot, cold, and vapour baths, with gymnasia, 
hyppodromes, theatres, and amphitheatres, were to be fonod, as their ruins 
testify, in every Romano-British city or station in the island. Britain 
abounded at this time with well-built villages, towns, forts, and fortified 
stations ; and the whole conntry was defeaded by that high and strong 
wall, with its numerous towers and intervening castles, which reached 
from the mouth of the river Tyne on the east, to the Solway Firth on the 
west. 

This spirit of improvement that distinguished every spot whereon the 
Romans formed a settlement, so much advanced tbe taste and increased the 
number of British artists and artificers, that in the third century this island 
was celebrated for arustical knowledge. When Constantius, the father of 
Constantine the Great, was about to rebuild the city of Autun, in Gaul, in 
the year of Christ 206, being well acquainted with Britain, of which coun- 
try his wife Helena was a native, he procured the ablest of his workmen 
from there, which, acoording to Eusebius, greatly abounded witb the best 
artificers. g 

After the abandonment of Britain by the Romans—whose attention was 
called by insurrections against tbeir imperial authority in states nearer 
Dorne to think much of this distant colony, which bad been severely ravaged 
by the Picts and Scots—the classical taste in architecture gradoally de- 
ейпед, and was succeeded by various, and іп some instances depraved, 
styles. The conntry, although divested of Roman armies, had been 
thoroughly Romanised by the enlightened conquerors; and if no Roman 
general or persoa of inferior rank remained behind, the Britons who had 
been intrusted with command had become half Romans by education. 

The earliest city recorded to have been built by the Romans was on the 
site of our present metropolis, near the spot on which St. Paul's Cathedral 
now stands, as proved by the remains of a Roman temple discovered when 
digging for its foundations by Sir Christopher Wren, and others more re- 
cently found іп taking down в part of old London wall, at the back of the 
houses ou the south side of Ludgate-hill. This city was founded as early 
as the fifteenth year of the Christian era, and was called Camelodunum; it 
was destroyed about eleven years afterwards by the Britons, in revenge for 
the cruel treatment received by Boadicea, queen of the Iceni, from the 
Romans. It was at that time said to have been a large and well built 
town, embellished with statues, temples, theatres, and other publlo struc- 
tares. From the circumstance of tbis rapid destruction, perhaps by fire, 
И is probable the priacipal buildings of that city were of timber; till the 
time of Agricola, who finally established tbe dominion of the Romans in 
Britain, from which period may be dated the first construction of pablic 
buildings in the British capital of brick, stone, and other incombustible 
materials. Agricola governed the colony during the reigns of Vespasian, 
Titos, and Domitian, with equal courage and humanity ; bis residence and 

seat of government being the new city of Camelodunum, then as now the 
metropolis of the country. 

These points are of some importance, as proving that the Roman style of 
arehitectare preceded every other in this island the hut and cabin alone 
excepted. The Romans cot only erected a great number of solid, con- 
venient, and magnificent edifices for their own ose and accommodation, but 
instructed, exhorted, and encouraged the Britons to imitate them. 

At the time when the Saxon dominion was gainiug ground in Britain, 
and before the disturbed times of Hengist and Horsa, public and private 
dwellings are related to have been constructed witb strength and magnifi- 
сепсе, In the year of our Lord 480, Ambrosius, a British commander, of 
Roman descent, who bad assumed tbe regal government of Kent, built for 
his residence a splendid palace at Canterbury, which he made the metro- 
polis of his small kingdom. During the Saxon heptarchy, domestic and 
sacred architecture continued to Sourish, and buildings of both denominations 
were erected in the mest populous parts of the seven kingdoms. The monks, 
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who were the only architects of the times, and who travelled іп fraternities 
from place to place, as their services were required, were a species of 
operative Freemasons, keeping their skill and craft withia the circuit of 
their own lodges. In their travels they visited Rome or Roman cities, and 
the least skilfal of them carried away the types of their art in their me- 
mories only. From their works arose the style called Saxon, which, as its 
earliest efforts pro e, is a corruption of the Romas style — perhaps provincial, 
and therefore not in the parest taste,—made by memory, or rede sketches 
by untaught artists. The Saxon style was called by the monkish writers of 
those days Opus Romanum.“ 

The elements of the Saxon style are too well known to the readers of 
this Journal to need description,—but a reference to the orypt of Lasting- 
ham Priory, іп Saffolk ; the remains of Borgrave, Church, near Chichester, 
Sassen; Waltham Abbey Church, in Essex; among many other very early 
specimens of this style, undoubtedly well known to our archeological 
readers, bear witness to this hypothesis. Ta these examples will be found 
rude imitations of bad specimens of Tuscan, Ionic, and Corinthian capltals, 
with ог withoat entablatures, and with or without archivolts, as seemed 
best suited to the architect’s purpose or his erratic fancy. Bound by fewer 
rules than the architects of ancient Romeand Greece, the builders of these 
structures, by giving way to their own picturesque fancies, choosing or re- 
jecting what they had seen at pleasare,—following however the best con- 
structive rules, among which “ a little stronger than strong enough” was 
not among the least. they erected buildings which are still in efficient use; 
aod created a style which is at once picturesque and, with certain effects 
of natural scenery, worthy the living architect’s attention, from its majestic 
simplicity in some portions, and its singular richoess of sculptural embel- 
lishments in others. 

This native Anglo-Saxon style is well snited for entrance lodges on a 
large scale, or prospect towers appertaining to an extensive demesne, 
where the scenery is grand and majestic. Its preponderaling, massive, and 
gigantic features, if well applied, accord with such purposes; particularly 
where the material is solid and durable, and of ratber sombre hue in Its 
colouring tints. A Saxon castellated entrance tower and portals of dark 
blue limestone, so common in the mountainons districts of North Wales 
and the central parts of Ireland, would form an appropriate adjanct to any 
of those romantis spots with which these islands abound. 

As excellence is always advancing, во did architecture and its sister arts 
advance with varied steps in tbis country. Its vicissitudes may be arranged 
into epochs or eras in somewhat like the following manner, and will be so 
considered in this inquiry. Namely, from the splendour of the Augustan 
age—an emanation of which had reached us during the administrations of 
Claudius, Antoninas, and Agricola—tiil the declension of pure taste by the 
expulsion of the Romans, and the substitution of other arts, literature, and 
customs, formed by the association of the ancient Britons—their Saxon 
colleagues, which completely established the style called Saxon, 

Next arrived that state of transition in which the art continued from the 
pare Saxon times till the rise, progress, decline, and fall of that eminently 
beautiful style called Gothic. This style is so varied and so expansive, 
that it is пеагіу impossible to catch it within the limits of a definition—it 
almost elades description, and has occasioned more schisms among writers 
on art than other style of architecture extant. 1t has rules—bot tbey are so 
discursive and ideal tbat no true code, like the Vitruvian or the Classical 
styles, has yet been formed. Some admirers of this style object to the 
epithet applied to it as derogatory to its importance ;—but the Society of 
Friends scarcely ever object to the title given them originally in derision, 
and are not offended as being described as the people called Quakers. 
However objectionable the title may appear, it has become too general 
now to be altered ; and the friends of the atyle are bound to receive it as 
ao honourable distinction. Perhaps a more satisfactory title may be ob- 
tained by calling it the Anglo-Germauic style. The late Sir John Soane 
used to tell us students of the Royal Academy, in his lectures, emphaticly 
that Gothic architecture was any thing tbat was not Grecian. Wren un- 
fortunately called it “a gross coucameration. of heavy, melancholy, and 
moukish piles. But Wrea was blind to the beautiful detaiis of Gothic 
architecture, althoogh he appreciated those of its scientific construction and 
its general forms, as his well known reverence for King’s College Chapel, 
Cambridge, which he declared to be inimitable; and bis clamsyimitatiou of 
York Minster in his west front of Westminster Abbey; his pzeudo · Gothic 
of St. Mary, Aldermary ; his almost beautiful imitation of Magdalen Tower, 
Oxford; in that of St. Michael, Cornbill, tacked by the way to a Doric 
interior; and his singularly beautiful spire of St. Dunstan in the East, al- 
though disigured by Roman mouldings, -abundantiy testify. Nor must the 
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Gothic construction of some of the concealed parts of St. Paus Cathedral 
be omitted in this category of Wren's blindness to the beauty of this style, 
оғ of his willingness to be taught by such an enemy to the taste be revered. 
It is painful to speak thus of a man like Wren, bat his fame as a mathe- 
matician, and as the greatest constructive architect that England has pro- 
daced, besides his many other eminent qualities in the highest branches of 
learning and science, will more than counterbalance this defect, althongb 
not a small one. 

Au eminent living architect and writer on his art, has, on the contrary, 
pronounced his fiat ел cathedra (that is of his own chamber) that Grecian, 
Roman, Byzantine, or such like architecture, used ia ecclesiastical edifices is 
Pagan and unchristian ; as did Taylor the Platonist declare, in as dictato- 
rial a manner, that all who did not believe іп the religion of the Platonic 
school were infamous, daring, and Galilean. What says the anathematizer 
of Pagan and uncbristiau edifices, to the “ Pagan and unchristian” style 
of the (so called) Cathedral of the Christian world, the throne of gods, vice- 
gerent upon earth; whence іп by-gone days were falminated the anathemas 
uf the head of the Christian church against all heretics and unbelievers ? 
or, of any other of the Christian churehes in that self called capital of the 
Christian world ? or, of the beautiful Christian churches of Mlehel Angelo, 
Raffeelle, Bramante, Palladio, Scamozzi, and other Christian architects of 
the Medicean period of Italian art,—to say nothing of the more recent 
Christian church, designed and execnted by the catholic and tasteful 
Canova? 


William Hazlitt jostly compares the asrrectness and chastened rules оГ” 


Grecian architecture to those of the Greek tragedians, and the elements of 
its style to the parity of thelr incomparable language. ‘ A Doric temple,” 
observes this discriminating critic, “ differs from a Gothic cathedral, as 
Sophocles does from Shakspeare.” The principle of the one being simpli- 
city and harmony, governed by severe rules; that of the other richness and 
power directed more by fancy and taste than by too rigid an observance of 
scholastic discipline, The one relies on form and proportion, tbe other on 
quantity and variety, and prominence of parts. The one owes its charm to 
a certain union and regularity of feeling, the other adds to its effects from 
complexity and the combination of the greatest extreme. The Classical 
appeals to sense and habit, the Gothic or romantic strikes from novelty, 
strangeness, and coptrast. Both are founded io essential and indestructible 
principles of human nature. 

If the Gothic style be considered as a genus la architecture, it may be 
divided into three species :—the robust, the ornate, and the florid. Under 
the term robust, may be classed all the varieties of Захоп or Early British 
architecture; under the ornate, the Anglo-Norman or English; and under 
the florid, the gorgeously embellished works of the Plantagenets and 
Tudors, which romantic species flourished resplendentiy till it reached 116 
meridian grandeur in those ages, and may date its decline from the intro- 
duction of classical literatnre in tbe reigns of Heary VIII. and Elizabeth, 
when Roman, or rather Italian, architecture began to mix itself with our 
native Saxon and British st; les, ав іш words did with our language; and 
we were then, Shakapeare and Bacon excepted, pedants in both. 

Various hypotheses have been formed upon the origin of this beautiful 
and original style. The learned German critic, Dr. Mölier, principal archi- 
tect to the Landgrave of Hesse, in his Essay on the Origin and Progress 
of Gothic Architectare, traced in and deduced from the ancient edifices of 
Germany, with reference to those of England; and the English Archmolo- 
gist, Sir James Hall, in his profound work on the same subject, derived 
them from a similar source, namely: 

1. From the sacred groves or thickets of the ancient Celtic nations, 

8. From hats made with the entwined branches of trees. 

3. From the structure of the framing in wooden bulldinga. 

4. From the pyramids and obelisks of Egypt. 

5. From the imitation of pointed arches generated by the intersection of 
semicircles, 

Holbein, and other paiuter-architects, whoffourished іо the last Henry, 
and his daughter Elizabeth, introduced the mongrel style affectedly called 
Elizabethan, which is neither pure nor classical, but a rambling picturesque 
atyle of shreds and patches, 

Palladio, the father of that style of architecture which wes introduced 
into England by Inigo Jones, read his Vitruvius in Ше trne spirit of its 
author; aod delineated restorations of ruins of ancient Rome in a purer 
style than perhaps existed in some of their originals. The atyle of domestic 
architecture which this great Italian master formed from his study of these 
splendid raias may be gathered from the numerous Roman villas and 
palaces with which he studded almost every part of his native Italy. Two 
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fine specimens of his immediate style may be gathered from Inigo Jones’s 
adaptation of his quadritrontal villa at Amesbury, in Wiltshire, and Lord 
Burliogion’s little gem at Chiswick, now belongisg to the Duke of Devon- 
shire ; which Lord Chesterfield declared was so pretty, although not large 
enough for a chimney ornament, was too large for an appendage to his 
watch chain. Both are masterly imitations of Palladio’s villa, which he 
erected for the Magnate Biaggio Saraceno at Vicenza, and prove, with Sir 
Joshua Reynolds, that skilful adaptations аге not always plugiarisms, 

Had РаПаді views been directed to Greece instead of Italy, and had 
he studied the ruins of Athens, sach as they were іп his time, instead of 
those of ancient Rome, and had delineated restorations of the Propyleium, 
the Parthenon, the Theseium, the Agora, the triple temple of Minerva 
Polias, and other gems of that splendid city, with Vitravius iu his miod, 
instead of the temples of Fortuna Virilas, of Concord, of Peace, the 
Theatre of Marcellus, and such like coarse imitations of the Grecian style, 
—or the ruins of the Greek theatres, instead of the Romas,—be would 
have formed a school of architecture, founded on those structures whence 
Vitruvius drew his rules, and as much superior to that called Palladian as 
are the works of Ictinus, Callicrates, and Phidias to the Coliseum, the 
Amphitheatre at Verona, the palace of Dioclesian at Spalatro, the Golden 
palace of Nero at Rome, and the other canons from which Palladio formed 
his style. 

The Roman style of architecture was more successfully cultivated in 
Englend іп the reigns of James I. and Charies І. than in any preceding 
time since the occupation of Britain by the Romans, both of whom were 
liberal patrons of Jones ;—it perished, as did all the tasteful arts, through 
the fury of the Iconoclasts and Roundheads of the Commonwealth ;—rose 
again under the fostering patronage of Charles II., who possessed some of 
the taste, if not the virtues, of his father was eclipsed by iguorance and 
bigotry іо the reign of James 11. ;-—and from that period till the reign of 
George III. a mere blank is presented із the history of the art. 

. Among the best specimens of our earliest domestic architecture, Hampe 

tou Court, in Herefordshire, affords a good example. It is cited, from 
having come nearer our times in an unaltered state than many others of 
like antiquity. It was erected in the reign of Richard 11. (about 1380), 
by the Duke of Hereford, afterwards Henry IV. The mansion was 
thoroughly repaired, or rather restored, about a century ago, by Lord 
Coningeshy, it having been the daronial seat of his ancestors. It con- 
tained, after the re-instatement, seven very noble apartments of state, 
richly furnished, and numerous convenient dwelling rooms and chambers, 
with suitable offices for a large retinue of servants; extensive gardena, 
well planted and laid out іо the formal style of the times; a large park, 
and noble demesne; а well stocked decoy, for wild fowl; and every ad» 
vantage both for pleasure and couvenlence. 

The foreign wars, and civil commotions at home, left the English kings, 
nobles, and people little time for the cultivation of the Fine Arts. There- 
fore, по great progress was made in architecture, except in fortified resi- ` 
dences for the aristocracy, and ecclesiastical buildings, erected or en 
by pious devotees and profligate soldiers,—who compounded for thelr sins 
committed abroad, by erecting er endowing eoclesiastical buildings and 
religious services at home, for the good of their souls, This state of 
foreigu warfare and domestic insecurity continued during the relgus of the 
fourth, fifth, and sixth Hearies, till the successful establishment of the Earl 
of Richmond as Henry VII. gave security and much-required peace to 
the country. Before the time of Richard III., however, Crosby Hall, 
which has been recently beautifully restored, was erected ; it is а splendid 
specimen of this style, and was ia its day a samptuous metropolitan resi- 
dence. The same golden age of English architecture produced that 
delightful miracle of tasteful and scientific constructiosn—King’s College 
Chapel, Cambridge; and other sacred edifices, that do honour to thelr 
authors. Henry VII. completed what may be considered the perfection 
of the Florid style in his mausoleam at Westminster, now called Henry 
VII. Chapel,—and bronght over to this conntry Tortegiaus, the rival and 
combatant of Michsl Angelo, to execute his magnificent tomh of bronze, 
for (фе reception of his mortal remains, 


The mixed anomolous style that was introduced into England after the 
sun of the Tudor style had set, by ornamental and scenic painters from 
Flanders and other parts of the Low Countries, obtained the patronage of 
the rich for fashion sake, and іп imitation of the bad taste of the ooart 
from the middle of the reign of Henry VIII, till the time of James 1., 
Holbein, Z пссћего, and their royal mistress, Elizabeth, may be esteemed 
its sponsors; and it revelled in bald misrepresentations ef Palladian 
purity, grafted upon a Flemish stalk; and abounded in orders upon 


1517,1 


orders, bows, niches, grotesque imagery, and foliage—*“ gorgons and by- 
dras and chimeras dire,” thrown about with all the redundancy of picto- 
ral wantonness ;~-half-timbered houses of divers colours; black spirits 
and white, blue spirits and grey,” grinning borrible deflance to good taste, 
in this pedantic style, which alike infested our language and our architec- 
tare. It closed io show what height architectural absurdity may reach 
in the portal entrance of the schools at Oxford, where the five orders of 
Italian architectore, caricatured in the worst taste, are piled one upon 
the other the brawuy Tascan at the bottom, almost crushed by the 
seperiscumbent weight, and the lanky Composite at the top. 

This aberration—for style it cannot properly be called —ihanka be to the 
improved taste acquired by Prince Charles and his gay companions, who 
rubbed off their pedantic rast by continental travel, a better style in art 
prevailed ;—Vandyke superseded Holbein, substituting nature for dry 
affectation; and Jones threw the nameless and irrespousible architects of 
the monstrosities of the Elizabethan period into tbat obscurity which ail 
the endeavours of the elegant pencils of modern draughtsmen have not 
been able to revive. 

The Roman or Italian style of architecture, adapted to domestic eco- 
nowy, was first introduced with classical purity into this country by Inigo 
Jones, who flourished in the reigns of James 1. and his son Charles, and 
died neglected in the tasteless times that succeeded the beheading of his 
royal patron. The most distinguished works of this emineat English 
architect, are the before-mentioned mansion at Amesbury, іп Wiltsbire ; 
that ou the northern side of Greeawich park, which now forma the central 
building to the Royal Naval School; and at the same time, ап appropriate 
centre to the Royal Hospital as viewed from the river; Shaftsbury House, 
iu Alderegate-street, formerly the town mansion of the nobleman of that 
same, and now subdivided into a series of shops and the establishment of 
the General Dispensary ; some town houses on the southern side of Long- 
acre, the pilasters and Corlntbian capitals of which are still in existence ; 
some тапвіопа ov the west side of the square called Lincoln’s-inn-fields, 
the growad plot of which he set out the same size as the large Egyptian 
pyramid; und the grand piazza of Covent Garden, which is fast disap- 
pearing under the hands of the building ianovators, Among his most 
celebrated town mansions, may be mentioned that of the Duke of Bed- 
ford, on the north side of Bloomsbury-square, which, with its gardens 
and pleasure grounds, occupied the whole areas of Russell and Tavistock 
squares, almost ор to the New road. It was taken down to make way 
for the profitable improvements by building speculators of that brown 
brick soburb of the metropolis. It was a perfect Italian villa, carefally 
adapted to our climate, and contained among its state apartments an ex- 
temive picture gallery. Amoog its pictures was that fine set of copies 
from the cartoons of RaffaeHe, made on canvas іп turpentine colours by 
Bir James Thornhill, and presented by Francis, Dake of Bedford, to опг 
Royal Academy of Arts. 

For the satisfection of such of our architects who have uet yet learned 
to despise old “ Iniquity Jones,” as Ben Jonson called him іп one of his 
satires, Harcourt House, on the west side of Cavendish-square, stiil 
remains in almost its pure pristine state, for their contemplation. Bat let 
them be quick aboot it, for it has already been looked at by the architect 
of an isvovating Joint Stock company, for the pnrpose of converting it 
into a series of club chambers, like those of the Albany, Piccadilly. It 
is not an opholsterer’s mansion —all carpeting, flock papering, gilt papier 
maché, and gewgaws; bot в solid substantial structure, of sound brick 
aed stone, marble sculptures, and fine oak carvings; built for ages and 
for the occupation of a noble English family, who could boast, like the 
Italian notables, that It was built by their ancestors, generations ago, and 
had never been occupied bat by their own race. The noble feunder, to do 
justice to his architect, has placed his bust in a conspicuous part of the 
priseipal front. 

Among his works that are still extant is the Dormitory, at Westminster 
School ; its exterior is strongly marked by the prevailisg character of his 
style—a correct manly simplicity, and a just proportion of the component 
parts characteristic of its use; the interior of the upper story is well 
enough for the use of the scions of aristocracy who оссару it, and is 
annually used as the theatre for the performance of the Latin plays by 
the Westminster scholars. 

In enumerating the works of Inigo Jones, his vast and splendid portico 
to the old cathedral of St. Paul, that was destroyed by the great fire of 
Londoo, must not be forgotten. Its proportions and dimensions may be 
eeen іп Kent’s publication of his works; but the vastness and grandeur of 
Shis stupendous portico, so far superior to any other in England, and per- 
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haps in Europe, can be better imagined than described. Of the propriety 
of adding a Roman portico to a Gothic cathedral, much cannot be said; 
but perhaps the architect contemplated the completion of в Christian 
cathedral in a similar style with his portico. It has been compared to a 
pension given by a profligate king to a parasitical favourite, as being a 
good thing ill applied. Lord Burlington said of it, om viewing the new 
cathedral—“ When the Jews saw the second temple they wept.” 


These works, and some anexecuted designs, published by Kent at the 


expense of the Earl of Burlington, show the fertility of this architect’s 
mind, and the skill with which he adapted the best styles of Roman 
architecture to the domestic conveniences required by an English family 
in our variable climate. His church of St. Paul, Covent Garden, which 
he built for the parsimonious Duke of Bedford, who desired a mere barn 
for the uss of his Covent Garden tenants, and was informed his desire 
should be complied with it, but it should be the finest barn in Enrope, 
also shows the dexterity with which Jones could ase the plainest mate- 
tials. It produced the desired effect, and stands alone as a masterpiece of 
Fradal architecture, proving how the mind of a man of genius can over- 
come difficulties. It is Ше only specimen of the true Vitravien Tuscan 
ever known to have been executed. The late Mr. Hardwick displayed 
beeoming reverence for the master mind of hia great predecessor, by 
attempting no improvements upon this singular example of church archi- 
tectare, when he repaired it after a destructive fire, 


Heriot’s Hospital, near Edinburgh, ап early work of this architect, 


before he had matured hie taste by foreign travel and the study of the 
great Italian masters, has little to recommend it, excepting the simplicity 
and aptitude of the plan to its purpose. The architectural world is in- 
демей to Mr. Goldicatt for some tasteful etchings of the plan and details 
of this building. The only other work of Jones іп Gothic architecture is 
the Chapel іп Lincoln’s Inn, and proves that neither he пог Wrea соёорге- 
hended the spirit of this beautiful style. : 


His greatest work, however, was the magnificent palace which he de- 


signed for James I., the Banquettiag House, Whitehall, now used as a 
military chapel, being the only part executed. It was to have covered ав. 
immense plot of gronod, extending from {Charing-cross оп the north, to 
Richmond-boildings, Parliament-street, on the south ; and from the river 
on the east, to the Parade in St. James’s-park on the west. Four such 
buildings as the present chapel were designed: one opposite to it, near 
the site of Melbourne House; the other two, ove in a line with It, near 
Scotland-yard, and the other opposite thereto, on the site of the Admiralty, 
—and were to be used ав а banquetting room, a royal chapel, a throne- 
room, and a hall of audience. 
state and domestic apartments, official residences, spacious courte for air 
and light, and every accommodation for a royal palace, suited for the 
greatest monarch іп Епгоре. The circular court surrounded by au arcade 
supported by statnes, thence called the court of the Caryatides, was опе 
of the finest conceptions that ever emanated from the mind of апу arcbi- 
tect—ancient or modern. The whole design, which, thanks to the liberal- 
ity of the great Earl of Burlington, has been published, with numerous 
and ample details of all its parts, is a perfect school in itself for an archi- 
tectural student: the masterly skill with which the architect has conqnered 


They were to be connected by a variety of 


the difficult arrangements of the state and private apartments, without 
unnecessary interference with each other,—the manner in which һе bas 
arranged the various courts for light and air,—and the anderground apart- 
ments for domestic use,—and complete drainage necessary fer the salu- 
brity of soch a vast assemblage of buildings, combined with consummate 
skill into one perfect whole, should ferm, with his mansions and villas, the 
войу of every aspirant to architecteral honours. These works of Inigd 
Jones would alone furnish а series of lectures on the skilful adaptation of 
architectural grandeur to domestic comfort and internal ооптепіепое, wor- 
thy the talents of the greatest master of the present day. This great 
English architect and his worthy successor, Sir Christopher Wren, are, to 
onr national disgrace, better understood and more highly appreciated in 
France and Germany than in their sative England. 

The only executed portion of this magnificent desigo—namely, the miti- 
tary chapel or banquetting house — із, like the part from which it м 
detached, grand in style, bat unequal іп some of its less important details. 
The conception of which, considered as the small part of a mighty whole, 
is in itself noble; its primary divisions are few and simple; its openings 
large and handsome ;—but as a whole it is uaequal in composition and ja 
style. The play of light and shade prodaced by the breaks over each 
column is, in a minute taste, the very opposite to grand. The Ionic spesi- 
men—the invention of which is attributed to Scamozzi, bat is really а 
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corraption of the angular capitals of the temple of Minerva Polias—is 
one of the worst and the most impare that he could have selected; the 
modillions do not belong to the order, and approach too nearly to those of 
the Corinthian. If one order upon another be ever admissible, the Co- 
riothian sbould not have been excluded for the purpose of introducing the 
Composite. 


ON THE SCREW PROPELLER. 


In the following paper we propose to examine theoretically the beat 
angle for the worm of the screw-propeller—taking for granted the theo- 
retical formule for the resistance of fluids. At some future opportunity, 
we propose to investigate the problem іп a more practical manner, and to 
supply conditions for the best form of the screw itself, with reference to 
strength and useful effect. 

Е 
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Let BE D be a small plane rectangular lamina of rigid matter, attached 
by means of a rigid rod А В, without weight, to ап axis А L, which is 
horizontal, and abont which the rod A В can revolve in a vertical plane. 
Let the rod A B be in the plane E В D aod perpendicular tothe side E CD; 
also, let the small lamina EBD make an 4 0 with the vertical plane 
in which A B rotates; and let the area of the plane E B D = k. 

If the axis A L be fixed to a vessel floating in water or any other 
finid, aud the point А be at such a depth below the surface that E B D 
will always be in the fluid, and AB be made to revolve rapidly in the 
direction Cd,—the resistance of the fluid upon BED, resolved in a 
direction parallel to A L, will cause the vessel to move in the direction A L. 

Now, the worm of a screw, having A L for its axis (the plane of апу 
element of the worm being supposed to contain the line A B), may be 
supposed to be made up of ап infinite number of small elements, similar 
toEB D. The rotation of such a screw would, therefore, cause the ves- 
sel to move through the water. If the propulsion were caused not by one 
anbroken worm, but by several portions of the same worm, symmetrically 
and oppositely disposed about the axis, the resolved parts of the resist- 
ances perpendicular to the axis will destroy each other, and the motiou of 
the vessel will be steady and in a straight line. When the vessel is moving 
with au uniform velocity, the resistance of the water to its motion will 
exactly equal the resistance to the screw, resolved in the same direction; 
and the sum of the moments of these two resistances about the centre of 
gravity of the vessel will be zero. 

To return to the consideration of the single element E BD, supposing 
the vessel moved has a velocity о, and the resistance to its motion is R, let 
us determine the value of the 4 6, when the amount of moving power 
expended is a minimum. Let р be the density of the fluid; ғ = distance 
АВ; т the angular velocity of EB D, Let Fr be the moment of the 
pressure about A L, E B D exerts when moving with an angular velocity 


А 4 Е 
1; Шеп, if the moving power be constant, = © will be tbe moment of the 


pressure exerted by EBD when moving with an angular velocity т. 
Consequently, the resolved part of the velocity of E B D perpendicular 
to EBD is (mr sin. @ — v cos. 0); and the resistance agalnst E B D 


ірі {mr sin, 0 — v соз. өр; ВС being sapposed indefinitely short com- 
pared with А B. 
Tho resolved part of the resistance parallel to A L is 
іре {™ r sin, 0 — v cos. 6}? cos, 0 = В, 


since v, the velocity of the vessel, is by hypothesis uuiform. Also, since 


the motion of A B is uniform, 
Fr 
іре {mr sin. 0 —v cos. 0} 2. sin. o r yi 


Ет Е 
F = cot. 6; в N cot e; 


* We here suppose that no part of the power of the engine is expended in overcoming 
the friction and resistance to motion of :ts several parta. 
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Fr 
. jp. k. (K . cos. 0 — v соз. 0} 2. cos. 0 = R; 
2 R 
p k. (cos. 6) · 


In this expression, it is clear that F is least when cos. 0 is greatest bat 
із, when cos. Ө = l, and. . a = СС. The interpretation of this appar- 
ently paradoxical result shows that the smaller the angle of the worm of 
the screw, the less is the power lost in transferring motion to the vessel. 
There are, however, certain practical considerations which cannot be ne- 
glected in determining the best value (ог 0. In the first place, we have 
supposed the lamina E B D to be indefinitely thin, and tbat all the resist- 
ance is perpendicular to EBD; this, in practice, is not the case :—the 
resistance against E B D being very considerable, it follows that—io order 
for the material connection of E B D with A L aot to be destroyed by so 
great a strain—E В D mast be of appreciable thickness. 

Let the area of edge of ECB = А; then neglecting the effect of the 
mass of E B D and its weight, we should have the following equations : 


іре {mr sin. 0—0 cos. 0 }? cos. 6 — p (vr cos. ＋ v sin. 0) sin. = R 


.. Fr = Во 


F 
and. z (ur sin. 0—vcos, 0) 2 sin. 6+ ёрА (mr cos. 0 +v sin. @) cos, Ф-- 


In these expressions we find that R is diminished, while F ia increased ; 
consequently, there is a double loss of power. F must be increased to 
balance a resistance which not only does not accelerate, but actually re- 
tards, the motion. Also, the new terms introduced rapidly increase by 
dimin ishin@: a value of 6 = 20° would probably make F nearly a mini- 
тош. 

The whole theory of resistances із, however, so little to be depended 
upon, that the results we have obtained can only һе regarded as a rough 
method of approximating to the truth. In a future number of the Jour nal 
we hope to be able to continue the subject, founding our investigations on 
data of observation and experiment. 

[In the nomber for April, in the article“ On the Motion of Flulds, 
р. 98, for “ the equal number for v,”"—read, * the equations fur v;“ and, 
р. 98, col. 2, for the “ mean vertical velocity of the particles,”—read “ the 
mean velocity of the particles in direction of the tube.“] 


SEWAGE AND DRAINAGE, 


Since our last number, we have seen with the deepest regret, that the Go · 
verament have agreed to leave out from their sanitary measures for the pre- 
sent year the metropolitan districts. It is most painful to reflect that two 
milliona are left exposed to the evils of a most inefficient system of sanitary 
administration, at a time when the scarcity of food is sure to produce severe 
disease, and when there is every likelihood of the Asiatic cholera spreading 
through Europe to this country. 

If there һе one fact that admits of nodoubt in the public mind, and of no 
doubt іп tbe minds of any but aldermen and commissioners of sewers, it is 
that the sanitary administration of the metropolis is inost shamefully mis- 
conducted, while it is imperative that the administration should be concen- 
trated and carried on with vigour. Whatever superiority we may have over 
other countries in such matters, it is nevertheless true that we are miserably 
behind-hand, so far аз our own enlightenment is concerned. We want no 
facts to prove this beyoud the experience of every individual, though the re- 
ports of the Registrar-General and of the officers of sewers are convincing. 

One great good we expect from the abolition of the present system—or по 
system—is full scope for the exertions of able and intelligent engineers and 
surveyors. Indeed, it is by such only that any amendment has been effected, 
вз the labours of Mr. Roe, in the Finsbury Division, and lately of Mr. 
Phillips, in the Westminster Division, fully show. We have now before usa 
report of the latter gentleman, to which we shall direct attention in prefer- 
ence to any other branch of evidence. 

This report is produced in pursuance of an order of the commissioners of 
sewers, on the lst May, 1846, and ordered to be printed 16th Aprii last, 
to ascertain the condition of a part of the eastern division of the sewers 
north of Oxford-street, and east of Portland-place and Regent-street. This 
district (called All Souls) contains an area of about 130 acres, with а рори- 
lation of 27,000 persons residing in 3000 tenements. The density of the ро- 
pulation is not great, considering the extent of the district and the number 
of houses inhabited—being on an average nine persons to each house. Mr. 
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Phillipe says, that the situation of this district, although not quite eo airy 
and salabrious as others іп the parish of St. Marylebone, is far from being 
close and unbealthy. The houses generally are large, being chiefiy third- 
rate, and narrow streets, courts, and alleys аге not numerous. The streets 
indeed are most of fair width, running іп straight lines north and south, and 
east and west, and communicating with other wide streets running la those 
directions ; and having therefore currents of air ronning freely through them, 
and keeping up good ventilation. The district is, further, seventy-four to 
eighty-three feet above the level of Trinity high-water datum іп the Thames. 
The paving is generally іп good condition ; end being weli supplied with gully 
drains, the surface water is carried off speedily. Nearly all the public ways 
have sewers running ander them. 

The above description appears to be that ofa healthy and comfortable 
district, but Mr. Phillips gives full proof of its real state, and of the operat- 
ing causes. He contrasts it with the neighbouring district of Cavendish- 
square, and he finds from the return of the Registrar-General in 1845, that 
whereas in Cavendish-square the mortality was one іп fifty-nine, in All Souls 
R was one in twenty-eight, or more than twice as great. The rate of mor- 
tality per hundred stands thas— 


Cavendish-square Е .. 17 
All Souls ре = . 36 
Excess on latter .. . 19 


The excess of mortality іп All Souls district is more than eqnivalent to 
that of a healthy district; во that, literally aud truly, the Cavendish-square 
people have twice the health of those of All Souls. The number of per- 
sons murdered in All Souls district саппо be calculated at less than 200 
persons yearly, whereas it is very likely 500. The average per centage of 
mortality in the parish of St. Marylebone is опе in forty-four, or 3'27 per 
baodred, which average, of course, ів made up by such districts as those 
of All Souls. The fact that the population of All Souls is of a poorer 
class than that of Caveudish-square, ls not enough to account for the 
greater mortality of 520 persons yearly, ог 10 weekly. 

Тһе cause of this wholesale murder is the neglect of the sewers hy the 
Westminster commissioners. The sewers appear to have been built be- 
tween seventy and a hundred years ago, and are all built with Bat paved 
bottoms and upright sides, spanned by half. round arches. They vary from 
4 feet 10 b ft. біп, in height, and from 3 feet to 4 feet in width—being of 
ample size; but all the junctions are formed at right angles, many of them 
being broken through the side walls and not made good. The materials 
used in their construction are the worst of their respective kinds, being 
place bricks, and mortar com posed of chalk lime and loamy pit sand. They 
are вот, Mr. Phillips says, very much dilapidated, considerable lengths 
of the side walls being now in ruins, and the remainder falling fast to 
decay.” 

As а Gt appendix to this, Mr. Phillips states that—‘ It would appear 
the court of sewers exercised little or no authority over either the arrange- 
ment or construction of these old sewers; as the only record respecting 
them that I can discover in this office, is the report of a committee, on view 
in August, 1786, stating that the side wall of a sewer at the north end of 
Norton street had bulged for a length of teu feet; that the sewer at the 
north end of TitchGeld-street had been built with place bricks, that the 
arch had fallen in in several places, and that a great quantity of rabbish 
was in the sewer.” Thus, what the sewers were sixty years ago they are 
now; and daring that period, at least, their neglect by the commissiouers 
bas been consisteat—which is the most corteous term we сап employ. We 
cannot, however, fud that the inhabitants have been exempted during that 
time from sewers rates—that would be too much to expect. Indeed, when 
we look at the farther evidence, we cannot but think that the inbabitants 
would have been better without sewers, and that they only paid for being 
poisoded. In Lishon, and other unhealthy cities, they have по sewers— 
and yet the mortality is not higher than in All Souls, Marylebone, where 
the sewers can only be regarded as what Mr. Phillips in one place calls 
long and narrow cesspools. 

Mr. Phillips informs us, that for many years past, the inbabitants have 
complained of these sewers being choked up and stopping their drains, 
and of noxious exhalations arising in the streets and houses, and that they 
stil continue to do во. Mr. Phillips coufirms these complaints—having, 
in order to acquaint himself with the extent of the evils, on numerous oc- 
casions passed through the sewers. In doing this, he waded and crawled, 
sometimes іп darkness, through vast accumulations of balf-fuid black met- 
ter, and his health suffered greatly in consequence. 

It seems, that from 1834 to 1844, 185,058 cubic feet of soil or poison 
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were taken out of the sewers, and carted away, at an average aanual cost 
of £118 9s.,—besides contingencies, which perhaps doubled the outlay. 
Тһе relief, however, was but temporary, and the disbursement of this 
trampery pittance did not abate the evils. 

These sewers are described as containing, throughout, ав immense ас- 
camalation of detritus and decayed animal and vegetable matter; and they 
are thus becoming worse every day. From their bottoms being flat and 
broad, and the fall but little, aud that irregular, directly they аге cleansed 
they begin choking up again. This, Mr. Phillips says, goes on increasing 
backwards, until the surface of the soil forms an artificial fall, whereby 
the water gains sufficient force to prevent any further deposit from taking 
place. This is in obedience to a natural and well-known law, and it illas- 
trates the futility of Jaying down sewers with too little fall—for if the fall 
be not given to them, they will make it for themselves. On account of 
this “ grading,” as the Yankees call it, of the malo sewers, the soil іп 
many of them is now оп а level with, and ia others it is above, the mouths 
of the house drains, which are in consequence fast choking up, many being 
stopped already. This is the state of affairs іп a large and wealthy pa- 
rish, paying a large sum to the sewers rates—and certainly willing to pay 
for health and life. 

The house drainage, as may be expected, is most defective. Cesspools 
and common privies abound. Some of the cesspools have no overflow. 
drains, so that the more flowing portion of the matter soaks away through 
the neighbouring ground, choking it with filth, and leaving the solid mat- 
ter to rot. Those having overflow drains are always full of soil, and send 
forth such pestilential exhalations as almost, ia many instances, to prevent 
апу опе from going near the privies, The side drains from the houses are 
large, and have fiat bottoms, so that the small quantity of water flowing 
from the houses cannot keep them washed out; and they consequently 
choke up, requiring often to be broken into so that they may be cleansed 
thereby causing outlay and annoyance. As often, however, as they are 
cleaned, voids are formed, which are again and again filled up. 

Mr. Phillips, we are glad to see, agrees that it is needfal that house 
drainage should be a part of the entire sewerage,—and says that “the 
sooner the legislature place house drainage and sewerage under the same 
control, the speedier will be the removal of many and glaring evils. А 
skilful combination iuto one system of house and street drainage, conjuintly 
with a fall and efficient sapply of water, would ensure the removal of filth 
and waste water into the sewers, nearly as fast as produced, instead of 
being detained as at present in the drains and cesspools in and about the 
houses, for mouths and years together.” Certainly until this is done, 
nothing is done; aud uniform sewerage is quite as important as uniform 
postage. To the wealthy, it is essential that the houses of the poor should 
be drained, for in them аге the great seats of fever and disease ;—sewerage 
is not a luxury for au individual, but a duty towards the community; and 
as the expenses of communicating with sewers are about the same іп the 
case of a poor house as of a wealthy house, none would demur on the 
whole charge being thrown upon property. 

The cleansing of the sewers in All Souls district would require the 
removal of 50,000 cuhic feet of soil—and then only temporary and іп- 
adequate relief would be obtained. The sewers are, indeed, in such a 
shameful condition, as is well known to the officers and workmen em- 
ployed, that when called upon to make examinations and to work іп them, 
they show great dislike, from the feeling of danger they have. They are 
fearful when entering them, at every step they take, of setting fre either to 
explosive gases generated from the soil or escaped from the gas mains in 
the streets, or of being overpowered by the heat and foalness of the atmo- 
sphere, “ which, from want of ventilation, causes great dimness of sight, 
giddiuess, and sweating, aod also makes breathing very oppressive, as 
from experience I can testify,” says Mr. Phillips. It is right to observe, 
that the parish aud other authorities have complained of such a state of 
affairs. 

Some curious illustrations of the vigorous administration of the commis- 
sioners are given incidentally. Тһе great sewer іп London-street was 
rebuilt in 1828, uearly twenty years ago, more than two feet lower than the 
present one io Cleveland-street, in anticipation of the line of outfall being 
lowered—and it now coutains ап accumalation of soil nearly four feet in 
depth. The sewer іп Newman-passage was likewise rebuilt in 1899, 
between two and three feet below that ia Newman-street, for a like reason, 
and is so full of soil that parties who have obtained leave to lay drains 
into it have been unable to do so! 

Mr. Phillips justly observes, that по temporary expedient can be applied 
in such a state of affairs, and he proposes to rebuild all the sewers and to 
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improve tbe outfall tbrough the main Hartshora-lane sewer by a work of 
considerable laboar, which will need 1,300 feet of tanaellisg. Upon this, 
we cannot help observing, as we did last moath, that it is really a pity to 
вее the waste of money and the inefficient measures, which are the result 
of the present system. We then pointed out that a large sewer, belonging 
to the Regent’s- park and Regent street commission, runs through the centre 
of the Westminster district; and yet, that for the latter, distinct outfalls 
are sought and the channels constructed, at an enormous expense. If ав 
arrangement were now estered iuto between the two commissions, for the 
purpose of allowing the sewers in the vicinity of Regent-street to commu- 
nicate with the Regeut-street sewer, a vast outlay would be saved ia re- 
building the sewers, no doubt, by partly raising and partly lewering the 
bottom of all the sewers on each side of Regent-street, to the distance of 
600 yards. The accumulation of the filth in those sewers might be got 
rid of, particalarly if.a new bottom were made to the sewers of a circular 
shape; іп fact, this latter arrangement could be done to most of the old 
square-built sewera, 

In the present case, Mr. Phillips canvasses the propriety of communi- 
cating with the King’s College Pond sewer; but he says not one word of 
the Regent-sireet sewer, which rans through his district. The drainage of 
Devoashire-street, which lies ou the latter sewer, is therefore proposed to 
be carried tbrough several bends and at right angles, down to Broad-street, 
Bloomsbury, a distance of many thousand feet—whea the Regent-street 
sewer can be entered at the bottom of Devonshire-street. We say nothing 
аз to the necessity for improving the Hartshorn-lane sewer and outfall; 
but we do urge, so far as the streets in the neighbourhood of the Regent- 
street sewer are concerned, that the Westminster Commissioners should 
have a conference with the Commissioners of Woods and Forests, and come 
to some arrangement. 

Mr. Phillips estimates that his plan will require the rebuilding of 25,176 
feet of sewer, at a coat of £20,140 16s.; but he does not dare to recom- 
mend the immediate execution of his plan and the disbursement of this 
aum, - bat proposes, as a first instalment, the outlay of £1,057. Suppos- 
ing this to be one year’s outlay, and that the saving of human life should 
be in proportion to the average of Caveudish-square, and to the gradual 
extension of the sewers,—the number of persons destroyed during the 
gradual execution of the plan would not be mach more than 1,539, or the 
population of a good sized market-town; whereas, by the immediate dis- 
buarsemeat of about £18 a-head, the destruction of so many human beings 
might be averted. Supposing the money borrowed at 3 рег cent., for the 
purpose of making the immediate outlay, the additional charge for this 
would be aboat thirty shillings per head on the whole number of indivi- 
duals proposed to be murdered. Perhaps the Humane Society, or some 
other Society, might think it worth while to advance the money asa gift, 
and thereby save so many human lives. 

The public have been greatly scandalised by the promulgation of the 
fact, tbat the mortality in parts of Whitechapel and the eastern districts is 
1 іп 24 yearly ;—but we believe they were not prepared for a mortality of 
1 in 27 in Marylebone—and that mortality, as а public officer has shown, 
caused by the shamefal state of the sewers alone. It is in the presence of 
such facts, that Lord Morpeth has taken oa himself the responsibility of 
withdrawing that measure of legislative relief, to whioh the inhabitants of 
the metropolis have so long looked forward ; and he has thereby taken the 
farther responsibility of sanctioning a system of administration which the 
medical profession, the engineers, and the press have justiy pronounced a 
system of wilful murder. 

After the engineering profession have во long exerted themselves for the 
improvement of the state of the metropolis, it is quite disheartening that 
they should be deserted by the minister of the department which professes 
to take charge of the subject. So long as there was a prospect of a Go- 
vernment job lu employing military engineers to make a metropolitan sur- 
vey, to superintend civil works, and to recelve the emoluments of civilians, 
the government were zealous enough ; but when this inducement із taken 
away, the commissioners of sewers are allowed any reprieve they choose 
to claim. 

If the removal of the filth of the metropolis be an important object, the 
saving of the valuable manure which is now wasted is no less deserving of 
cousideration : but we are afraid this also Is likely to meet with the fate of 
ether measures of improvement. The Metropolitan Sewage Manure Com- 
pany have this session applied for a new act to enable them to lay down a 
receiving sewer, which shall cut the sewers at a mean distance of 620 
yards from the river, involving very expensive works. To this, Mr. John 
Martin, the founder of the company, objects,—-and proposes an alternative 
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plan, for receiving the contents of the sewers near their outfall, which cer 
taisly appears the more rational plao—asd we can conceive, from sack 
evidence as we bave before us, no reasons for the company's plan. 
630 feet would be a great distance from the river, but 630 yards seems 
monstrous—for thereby the large intervening district is left uowrought. 

We may here observe, that we look upon the useful application of the 
manure of towns as a great boon, which engineering knowledge will 
confer upon the tillage of this island. From a town popalation of four 
millions, and with the great body of borses employed by them, a quantity 
of valuable masure is obtaised, which cannot be reckoned at less than 
equivalent to the production of hal- a - million of quarters of corn yearly, 
оғ the yearly food of half.a-million of hamas beings. When it is coa- 
sidered how the refuse of the dustyards of London із economised, it is 
strange that the produce of the sewers shonid be wasted. The old metals, 
the broken pots and pans, called pickings, the rags, bones, cinders, smalt 
coal of the dust bins, аге all saleable; the produce of the cesspools із 
made a lucrative branch of business, aud шапагев are made from it in 
London which are sent out even to the sugar plantations in the West 
Indies—but the greater part of che masure of the metropolis is пері into 
the Thames to pollute its waters. : 


MEASURES ОР FORCE AND LAWS OF MOTION. 

Sta—In your last number, you state (page 139) that—“ If when a body 
is in motion, it be acted upon by an invariable force, in the direction of ite 
motion, the quantity by which the velocity of the body will be increased or 
diminished (acoordiag as the force is accelerating or retardiog,) will always 
be the same іп the same time; and is quite independent of the initial velo- 
city which the body possessed before it was subject to the influence of the 
force.” Further 

„This fact at once furnishes us with a convenient dynamical measure of 
force, known by the name of the measure of accelerating force” . . . 
“Thas gravity accelerates the velocity of a body falling in vacuo by 324 
feet a second; taking feet and seconds as uvits of space and time, the ac- 
celerating force of gravity із represented by 323. —Tbis is all perfectly 
true; but there is considerable danger of an erroneous inference of great 
Practical importance being drawn from it, which it is well to guard against, 

Suppose a heavy body to fali from a height so as to occupy several se. 
conds in falliog ; the effects may be tabulated thus: 


occu] 8 eration 

ГІТ ЕС in eaan ЕСІ ішетінін 
second. of esch second, 

Feet. Feet. Ft. N. 

1 16 16 (от 0 to 34-32 

2 48 64 from 32 to 6432 

3 80 144 from 64 to 96-92 

4 112 256 from 96 to 128-932 


Now, as the amount of acceleration communicated to the falling body by 
gravity in any one second is precisely equal to the amuunt so communicated 
in any and every other second, ав unguarded reader may easily fall into 
the error of supposing that the amount of gravitating force expended (if I 
may so term it) npon the fuiliog body іп any one second is, in like manner, 
precisely equal to the amonnt so expended іп any other second. 

lu fact, not only uogaarded readers, but also very able writers, appear 
to have fulien into this error; imbodying it in the antrue doctrice, that the 
momentam® of a moving body is as its weight (or mass) multiplied by iu 
velocity. The truth being that the momentom is as the weight multiplied 
by the square of the velocity ; a truth of the greatest importance in ques- 
tions concerning the effects of hammers, fly- wheels, urdnance, &o. "апа of 
winds, waves, aod currents of water,—the resistance of water to the pas- 
sage of vesseis, о. 

If it be necessary to prove this truth, a mere inspection of the foregoing 
table is enough, as respects falling bodies; for it is therein seen that while 
a fail of 16 feet produces the velocity of 33 feet рег second, a fali of 64 feet, 
that is four times the fall, only produces double velocity ; nine times the 


е Perbs ps the real difference may Не In our differently understanding the word momen- 
tam. My eo ak of the term is at least a practical oue, vine that it means the 
amount of power which сап be communicated toa body by putting It io motion, aad 
which сар бе taken back from {t by stopping its motion ; this amount of power being mea- 
sared in the mannerin which the animal power, mill power, &c., are iy mea. 
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fall 144 feet, only triples the velocity ; sixteen times the fall, or 256 feet, 
produces only a four-fold velocity, &c. 

As to other moving bodies, Smeatoa’s experiments npon flies, prove be- 
yond all doubt, that they are subject tothe same laws—viz.: that to double 
the apeed of а given fly, requires the expenditure of four times the power» 
which prodeced the original speed ; while to triple the original speed, re- 
quires the expenditure of піве times the original power, &c. 

Subsequent experimenis have shown that а fy, runoing round at a gives 
speed, prodeced fuar times the effect (ia rolllag long strips of lead) which 
it would prodace at half the speed; nine times the effect it would prodace 
ша third of the speed, е. In shert, if we take units of time, and subject 
а body to the action of an iovariable impressed force during one, two, three, 
foar, Кс. of such portion of time, we shall бой that the spaces traversed by 
eech body in these times will be as the squares of the numbers denoting 
cach times, While, if we take units of space, and subject a body to the ac- 
tion of an invariable impressed force, while it moves through one, two 
three, four, Ко. of such portion of space, we shall find that the times occo- 
pied by such body in traversing such spaces will be аз the square roots of 
the numbers denoting such spaces, 

le relation to mechanics, 1 think that the correct mode of measuriag 
force is that last-named—vis.: to take the space through which а givea 
pressure acts, as the measure of the force expeoded ; because all power 
which is under our control, із naturally so measured. 

To wind пра given weight, 16 feet, requires a given power p, whether 
animal or mill power, and whether the weight be wound up slowly or with 
moderate rapidity. Release the weight and it falls in one second of time, 
obtaining an acceleration of 32 feet per second, which call a. 

To wind up a like weight 64 feet requires 4p; release it and it falls in 
two seconds, obtaining an acceleration of 2e only. 

A like weight wound up 144 feet requires 9 p, and will fall in 3 seconds, 
obtaining За only of acceleration. 

The time occupied in the fall of the weights being respectively 1, 3, and 
3, and the amount of acceleration being also respectively 1,2, and 3, while 
the power expeoded in raising the weights is respectively as 1, 4, and 9, 
it is clear that neither the time nor the acceleration affurds a measure eon · 
venient for mechanical purposes; but the spaces traversed, viz.: 16 feet, 
64 feet, and 144 feet, are in the same proportions of 1, 4, and 9, as the re- 
spective quanties of power expended ; therefore, the length of the space tra. 
versed by а body while acted upon by a given power is the true measure 
of the power expended by the mover ; aud with a freely moving body it is 
also the true measure of the forco which is absorbed hy such body, and 
which that body will discharge upon any obstacle which sball stop its pro. 
gress, А falling body, for instance, must discharge apon the earth just 
the power expeoded in winding it up; and it is obvious that this charge 
aad discharge (if I may so term it), can be repeated at pleasure, and that 
the puwer firat communicated and then discharged is precisely measured 
by the vertical space through which the weight is first raised and then 
allowed to fall. 

А bammer of a given weight being wielded with double speed will 
strike four times as bard a blow. 

A bullet beiog shot off with triple velocity will penetrate with nine times 
the force. 

An engineer wishing to quadruple the power of his fly may either pro- 
eure а wheel four times as heavy, retaining the present speed, ог һе may 
@uuble the speed of his present fy without addiug to its weight ; ia either 
саге, his object will be equally attaiued. 

Орос а future uccasion, | propose to adduce instances in which the want 
of attention to these principles has occasioned lamentable waste of valuable 
time, exertion, aod of money. 

1 am, Sir, your obedient servant, 
E. Нш. 

[We have much pleasure in acknowledging the receipt of the above 

letter, from Mr. E. Hiii, in which, as wili be seen, the writer animadverts 
өп certain statements und definitions given by ав іп и paper “Оо the Laws 
ef Motion,” that appeared in а late number of the Journal. In reply to 
the objections urged by Mr. Hill, we beg agaio to state that momentum is 
aterm used to denote the product of the mass and velocity of a body; 
and, moreover, that there is по doctrine involved in it. It is an arbitrary 
tchnical expresriun, and to object to its signification is to dispute about 
words—not about principles. Mr. Hill evidentiy confounds momentum 
with what is called by engineers “ power expended,” or sometimes work 
dose“ which no doubt varies as tbe square of the velocity, as we will 
immediately show: 
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Let m be the mass of a body caused to move from rest by a pressure 
which is X, at the distance x: then if o be (Бе velocity acquired at the 
distance x, we shall have s odo = X dx, by the equations of motion. 


2 Is 
Consequently, = = 


Хіх; 
bet ° 7 ха: is the “work done“ — which, therefore, varies аз the 


square of the velocity. There is considerable confusion manifested by 
Mr. Hill in the nse of the word “ force“: he talks of a bullet penetrating 
with nine times the force, instead of nine times as far z—in this instance, 
Mr. Hill uses ( force” to mean what he misconceives by the term mo- 


meatom”—vis., /Xdz, ос“ power expended.” We аге sorrowfully wil- 
ling to concede, that much time and money have been wasted in engiceer- 
ing matters—anot, however, as Мг. Hill woald iasinaate, from а too rigid 
regard for the laws of motion and шеавпгев of force, hut from gross 
ignorance of both. Unfortunately, the confused ideas of men nsacqaaloted 
with mechanical principles, by jumbling together force and its effects, and 
giving birth to vague and useless terms, such as “living force”—and 
* power expended”—and “ power absorbed,” and the like—bave done 
considerable mischief to the science of engineering, by divesting it of its 
simplicity, and basing it upon anything rather than what it ought to be 
based upon—namely, the six equations of statical equilibrium, and the six 
dynamica! equations of motion.) 


ARMY AND NAVY CLUB, 


We do not thiok it needful to make any lengthened remarks on the com- 
petition of designs for the Army and Navy Club, or to enter into any detail 
with regard to them, as the desigas were, according to our views, far below 
the proper standard, aad we аге glad to percelve that the Committee һауе 
had the good seuse not to carry out those which received the prizes. So 
far as the competitors were concerned, the whole affair must Бе cunsidered 
highly derogatory from them, for they came before an irresponsible tribunal, 
they subjected themselves to the consequences of a ballot, and they resorte 
to canovassing—some of them, we believe, sending round bilis and testi- 
monials, like the Morrison'n pills or Holloway's ointment sellers. It 
is in perfect keeping with these proceedings, that some competitors resorted 
to false perspective views and other tricks to catch the anitiated. Thus 
ended the lottery at the Army and Navy, or Derby, Ciub, with the loss of 
time and money to between sixty and seventy architects, 

Prudent men among the architectural professlon of course refrained from 
engaging іп a competition which depended upon the votes of a number of 
members of a miscellaneous club, passed through the dark ordeal of the 
ballotting box. The Committee Club, we presume, indulged the members 
in this mock election, as the cheapest way of getting rid of the clamonr of 
those ultra members, who аге sticklers io principle for competition and 
vote by ballot, because of course it could have only опе result—the utter 
impossibility of getting a good and feasible design. A first rate competi- 
tion is not to be got by such haphazard proceedings, for пейһег old теп of 
talent, or young теп of talent, like to expose themselves to the chances of 
defeat before an incompetent tribuaal, while they are really to afford at their 
own expense the materials of their own overthrow. A painting executed 
іп competition for a prize, if unsuccessful in gaining the prize, may һе ех. 
hibited aud soid elsewhere; bnt a design for a club, which has cost weeks 
of labonr and entailed much expense, cannot be réchauffé for an almsbouse, 
a theatre, or a church—thougb іп the paucity of ideas the same Ionic porti- 
co, or Italian campanile are made to figure as the stock of all acd sundry 
the compositions of some of our inspired artists, 


Southampton Docks.—The Dock Company have, we understand, con- 
tracted for aod commenced the construction of a second dry dock, to be 
completed іп November next. Messrs. William Cubitt and Co. were (һе 
successful competitors, the amount of their tender being a little above 
£17,000, whilst that of Messrs. G. Baker and Son, the contractors for the 
new custom-house now so near completion, was we believe near £18,000, 
The dock is to be 250 feet in length upon the blocks, and hold two 500 ton 
ships at once, or one of all but the largest of the gigantic steam-ships sv 
familiar to our waters, and ove sailiog ship of 500 tons barthen. 
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THE ROYAL ACADEMY EXHIBITION: ARCHITECTURE. 


The competition for the Army and Navy Club-house, and the designs 
having to be sent in only a week before the receiving-days at the Academy, 
no donbt hiadered some architects from preparing anything for the Exhi- 
bition ;—vot that there is this year any deficiency as to quantity, there 
being no failing off from the usual aumber of architectural subjects—and 
as usual, too, a good many of them might, as far as seeing them is coa- 
cerned, just as well be away. There is, however, less variety than usual, 
өт than used to be the case some seasons ago—aiuce desigos for churches 
greatly outnumber the subjects of any other class. One very uncommon 
circumstance is the extreme раосіќу of designa for domestic buildings of 
апу kind—that kind excepted which consists of houses prodaced by 
wholesale, ander the somewhat dubious title of <“ Improvements.” One 
desigo (No. 1077) shows us after what fashion the Castle Hill, at Dover, 
has jast began to be improved; and another (Мо. 1111), Dover Court new 
town, near Harwich—as to whicb last we cannot speak, not having noticed 
the drawing, wherefore it is perhaps luckier than the other. Churches 
alone excepted—and of them there is a full qaota—there is very little to 
show us what has lately been done in architecture, or what buildings are 
either uow in progress or about to be commenced. Even among the church 
subjects, too, we miss one that we should have been glad to meet with 
here ; for the edifice is intended, we presume, to be superior in taste to 
most of the modern ones іп the metropolis—to be a monument of its archi- 
tect’s skill as well as of its founders munificence. The church we allude 
to is the one which Mr. Ferrey is now erecting, in Westmiaster, for Miss 
Burdett Coutts. Therefore, sopposing the design to be, as we have no 
reason to doubt, a worthy one, it would have been no more than a suitable 
compliment to that lady to have exhibited it. Like a good many others, 
however, Mr. Ferrey seems to have quite cut the Academy’s exhibitions. 
There is a growing reserve on (һе part of those who either rank, or would 
be thought to raok, high in their profession, to coutribute anything what- 
ever to the Exhibition. This year there is not a single drawiug by the 
Academy’s own professor, or any of the other professors of architecture ; 
aod only а very few by members of the Iustitate. This is not exactly 
what ought to be, since it bespeaks indolence or apathy, if not contempt ; 
and is, moreover, attended with oue injurious consequence—namely, that 
the number of uninteresting and mediocre subjects can hardly fail to pro- 
duce ап unfavourable impression as to the actual state of the art among 
us. 

It would be а monstrous untruth, were we to say we had some idea of 
being favonred by Mr. Blore with a peep at his design for the alterations 
at Buckingham Palace, That gentleman seems determined to carry on 
his operations with the utmost secresy, and to keep out of harms way— 
that is, out of the way of criticism—as long as he possibly cao ;—a species 
of mistrust that contrasts very strongly with the unquestioning confidence 
the public reposes in him. To nothing else than perfect confidence can we 
attribute that universal silence in respect to the Palace, which contrasts so 
very remarkably with the universal fuss made abont a comparatively in- 
significant matter at the other end of Constitution-hill. We must, there- 
fore, wait with patience ШІ time reveals to us what neither Mr. Blore bim- 
self, nor any one of those who pretend to be in the secret—at least, to have 
seen “а sketch” of the desiga—chooses to let us kaow—namely, into what 
sort of а building the Palace will be metamorphosed. Architectura; 
transformations seem to be just now the order of the day, for while Вагу, 
who is now operating upon the Treasury Buildings, із, it seems, about to 
undertake the transformation of both the Horse Guards and Treasury 
Mr. Sydney Smirke is not only enlarging the Carlton Club-houee, but 
changing it into quite a different piece of architecture, as may be seen by 
the drawing of it at the Exhibition (No. 1109), which shows what the 
entire façade will be—and that the east front, if not the south one also, 
will be similar in design to the Pall-mall one. The change caunot fail to 
acquire for the Carlton considerable architectural rank and reputation, 
whereas the present club-house never had, notwithstanding its rank as 
such, any reputation at all as a building. The new structure will most 
assuredly add very greatly to the architectural character of Pall-mall ; 
but it is not so certain that it will be altogether favonrable to its пеідћЬопг, 
the “ Reform’—it being, apparently, intended to eclipse the latter. At 
all events, tbe Carlton will present the larger facade of the two, and will 
be in а more florid style of Italiao—in fact, а particularly florid one, the 
spandrel-spaces over the arches of the second order being entirely filled in 
with figures in relief—both a degree and a species of embellishment which 
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we as yet possess по examples of іп town. The opper or Ionic order із 
also a peculiar example in itself, at least as regards its entablature, whose 
frieze is unusually deep—so greatly exceeding the established proportions, 
thet it would scandalise the sticklers for such matters, and briog down 
their ceasures вроз Mr. Smirke, had he not sheltered himself under the 
authority and precedent of Sansovino, whom he has оп this occasion chosen 
to follow pretty closely for the whole design of his exterior. Were it not 
for the drawing we have just been speaking of, there would be nothing in 
the Exhibition to show any building (besides churobes) either erecting or 
or about to be erected in the metropolis,—If we except No, 1294, а very 
tiny model of the new Coal Market which is about to bnilt ia Lower 
Thames-street, at (һе corner of St. Mary-at-Hill, It will have two uni- 
orm fronts, on two adjacent sides, with the corner rounded off in the two 
flower floors of the building, above which that portion will be carried up 
as a small insulated circular tower or campanile, that will be receased 
withis the re-entering angle, cut out there between Ше two fronts. This 
promises to be а uovelty, bat the model itself is such a mere (оу as to size 
—as is, indeed, the case with all the models this year—that it is impossible 
to judge of more than the general shape of the structure. The idea of 
roonding off the corner of a building in such a manner as to reader it an 
importast at аву rate very ornamental—feature іп the composition, is also 
displayed in No. 1284 (E. Christian), a design for the new Imperial In- 
surance Office, to which the second premium was awarded. There is also 
another design (No. 1198), by the same architect, for the same building; 
but we do not бай here the design for it, which is to be execnted; nor tbat 
for the Museum of Geology, in Piccadilly. 

While unusual dearth prevails this season іп regard to fresh subjects, 
represeuting actual buildings, there is the usual show of “old familiar 
faces” — familiar even to staleness—things that are known by heart: the 
Temple of Erectheus, the Arch of Titus, the Bridge of Sighs, the Temple 
Church, with suadry ей cæteras, whose titles in the Catalogue spare us the 
trouble of looking at them. We might, perhaps, bad we observed its title 
at the time, have looked at Мо. 1190, Edinburgh from the Sonth, “ —if 
only to ascertain whether, as ап architectural view, it was more satisfac- 
tory than No. 360, Roberts’s large oil-pictare of the Northern Metropolis, 
which has obtained from the critics a degree of laudatory admiration per- 
fectly unaccountable to as—it being, in our opinion, neither good аза pic- 
torial composition nor displaying any particular beauty of execution. On 
the contrary, it is heavy and opaque in colour. To our eyes, the architecture 
—for the most part very queerish іп reality—looks very slovenly executed 
iu this representation of it, and more like the work of a mere landscape 
painter than of one who has exercised his pencil chiefly upon subjects 
more or less strictly architectural. But we are playing the truant, so let 
us return to our owo proper subject. 

Next year we shall, іп all probability, find here several of the designs for 
the Army and Navy Clab-house; in the meanwhile, No. 1121 (W. A. and J. 
W. Papworth), has got the start of any of the others, that drawing being а 
coloured copy of the perspective view sent in by Messrs. Р. to the com- 
petition. We cannot say that we at all approve of the design itself, any 
more than we do of the license taken in regard to scale, the Club-house 
being represented two or three feet bigber than Winchester House, which 
innocent (?) species of untroth is contradicted by the proportions of the 
Pall- mall front—the latter being limited іп width tosixty feet ; consequently 
being, in that design, little if at all higher than it is wide—instead of being 
loftier, it would be about fifteen feet lower than Winchester House. Really, 
architects seem to be as little scrupulous abont scales as they are about 
estimates. Thelrs аге not always the scales of justice, or of judgment 
either, Apropos of estimates—there was wonderful harmony in that respect 
among the competitors for the Club-house in question: even the estimate 
for oue of the Gothic desigus— which certainly looked as if it would cost 
double, or more thau double, some of the others, it being studded all over 
with statues, canopies, and pinnacles—was only £80,000, although the two 
fronts and their ornaments were to be, not in papier maché, but іп real 
Caen stone ! 

No. 1129, % Study for a Portal,” appears to be a study for that in his 
design for the Club-house above-mentioned. It is not very favourably placed, 
being put over the door, where, though it is a ratber large sized drawing, 
it cannot be fairly seen—and yet seems well worth looking at, the general 
composition being very happy, and manifesting both originality and gusto. 
That subject, however, is not the ouly one that is disadvantageoualy placed, 
while many others, that ure of comparatively little merit or interest, are 
perked just in our faces. Nos. 1199 and 1218, for instance, both of them 
two admirably executed interiors—the only ones of that class in the room 
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are bung together, at right angles te each otber, quite іп а corner, and that 
an obscure o- moch, too, below the eye, that they cannot be inspected 
without stooping ; and the оре and (һе other is so full of elaborate detail, 
that if once assumed, the stooping posture is likely to Бе prolonged to 
weariness, No. 1199, “ Design for the Decoration of the Oid Billiard- 
room at Stapleford Hall,” (J. Dwyer), would have been all the better, 
had the figares introdnced in it been omitted— unless the artist had employed 
some оре more ex fait іп figure-drewing than himself, to pnt them io: but 
ia bia own department һе is admirable. The other subject, No. 1218, (L. 
W. Collman), which is simply styled “ View of a Library,” represents а 
room which has lately been decorated in a highly recberché manner by Mr. 
Ootiman himself, whose taste seems to be far more refined than that of 
Seng. This drawing bas the advantage over the otber in having во figures; 
thoogh we would at any time readily tolerate poorly drawn figures, for the 
sake of similar subjects—whioh, being apartments іп private residences, 
сапоо be generally seen, ог even known of, except they are portrayed by 
the pencil. Right glad, therefore, should we have been to eee here a 
drawing of the Ball-room which Mr. Barry bas just fitted up at St. John's 
Wood Lodge, for Sir Іғаас Goldsmid, and which is reported to be а fine 
specimen of the Cinque-cento style. Of that style there is a specimen bere, 
viz.: No. 1262, “Ceiling by Pietro Perugino, іп the Sala di Combio at 
Perugia,” (D. Wyau), —a exquisite drawing, that requires to be looked 
at as closely as the illuminiated arabesque and borders of some precious 
manuseript—yet here hung where it is hardly observable. A somewhat 
aimilar fate attends No. 1283 (J. Thomas), a composition for a magnificent 
chimbey - piece, forming, unlike those of these degenerate days, a stately 
жаза of sculpture. 

Churches boch old and new—form the great mass of architectaral sub- 
jects; nor do they display much variety, or attempt at originality—for they 
all affect to adhere most literaliy to the medieval character, and to mediæval 
ideas, as if the aim was to resist all further progress in art. At any rate, 
so many subjects, ail of the same kind, gives a great sameness to this part 
of the Exbibition,—the appearance of much greater sameness than there 
perhaps really is; because, where so many drawings are so much alike іп 
their general subject, one effaces the recollection of another ;—with which 
remark we will bid adieu to our own subject, if not finally—as may prove 
the case—at all events for the present. 


THE TUSCAN “ MAREMME”—AND THEIR IMPROVEMENTS, 


These, geologically speaking, recent abodes of, or upheavings from 
out, the ocean, have of late claimed much of public attention, and 
many interesting memoirs have been published thereon, in the Trans- 
actions of the Academia dei Georgiofili, and elsewhere. The most 
characteristic of the Maremme is the north-west part on the sea 
sbore, where the river Cecina, descending from the hills of Volterra, 
reaches the Mediterranean. Those, as well as the Piombino Ma- 
remme, were once Sienese territory, and remained deserted and most 
uowholesome for centuries past. The lower Maremme were still 
more so—also for the reason, because there are no large swamps 
north of the lake of Piombino. Beyond that lake and the promon- 
tory of Роршіопіт, the land assumes a less frightful character, and the 
awful devastation decreases gradually if we pass the Cecina, The 
tier of mountains, which south of Leghorn extends close to the sea 
(the Monte nero), encompasses the flat sea-shore lands, as by a semi- 
are; and the river Cecina descends, bifurcate, into the sea; along the 
coast, water stagnates in numerous bogs, while the more depressed 
parts are filled with forests. The land of the Maremme belongs, 
mostly, to a small number of proprietors. It is here where the great- 
est improvements have taken place. Government having made the 
necessary arrangements with them, the land was divided into saccale 
(1 = 6,300 square mètres), the forest, or rather shrubbery, cut down, 
and the land put under cultivation. The worst part of the sea-shore 
was to be drained and dried by government itself. The dense forest, 
mostly covered with underwood, and completely in its primeval state, 
and whicb, on the slightly inclined terrain, had greatly contributed 
towards the embogucing of the land,—was cut down. The soil which 
thus was made to appear, proved to be reg Seng earth, resting 
on а stratum of grit, rich in fossil shells—and has already yielded the 
finest crops of wheat and maize. Drains of all sizes have completed 
the work of dessication. 

Somewhat differently the long seam on the sea shore was to be 
treated—but here, an elevation of the terrain was to be effected, 
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which was done by using the slime and silt of the Cecina; an expe- 
dient which bas yielded triumphant results in the Valley of the Chi- 
ana and elsewhere.* On this seam, the forest has not only not been 
cut down, but even completed by systematic plantations, for opposi 

a barrier to the sweeping of the sea breeze. A number of vicina 
ways have been орепей--аП to converge into the splendid Via Ma- 
remma, a tine of road undertaken at the especial command of the 
Grand Duke of Tuscany. It traverses these swamps іп their whole: 
extent, and abuts at one side at Leghorn, and on the other extends to 
Florence and Siena—and the Roman road by the southern valleys of 
Taa The air, most deleterious hitherto, has, on account of the 
many drains, dykes, and other hydraulic works, of the many fires 
and other domestic operations, improved most wonderfully, and will, 
no doubt, improve stili more. The projected railway from Leghorn 
to Civita Vecchia will greatly increase the importance of these new 
lands. 

The products of the Maremme, hitherto of little valae for want of 
communication, consist of timber for construction, charcoal, potash, 
iron, sulphur, borax, alum, &c.; and the number of ships employed on 
the coast increases rapidly. The harbours of this coast, however, are 
in a deplorable condition, as there are none of any importance bee 
tween Leghorn and Civita Vecchia. That of Piombivo is full of 
sand and slime, but it would be possible to correct it. The embou- 
өше of the swamp of Castiglione della Descaja, hitherto merely 
used for small coasting vessels, could, no doubt, be also improved. 
The southern part of the Maremme bas three small harbours—Ta- 
lamone, famous іп antiquity, now blocked up with sand and slime, 
with the pestiferous air resulting therefrom, and Port Ercole. More 
important is Port St. Stefano, founded by fishermen on account of its 
healthy situation, which, by the aid of a few judicious constructions, 
could become very important. The improving of these sea-outlets 
would much increase the industrial resources of the Maremme, whose 
mineral riches may be shortly adverted te. The iron stands ia the 
first rank, but the making of borax in the hills of Volterra is also of 
great importance. Timber of all kinds also abounds, as the forests of 
the crown alone extend over 10,000 hectares. The clearing of 
the terrain began here at the end of the last centory—first, with the 
nearer bills, then the slopes of the Appennines. The destruction of 
these forests was soon followed by great calamities, here and else- 
where. In that of Pratovechio, government has made, of late, great 
improvements, and during five years, 1,200 hectares have been planted 
with different sorts of pines. Being placed at a distance of three 
yards from each other, 3,600,000 trees have been planted, which, in 
40 years, will yield 15,000,000 trees fit for construction. 

A few observations on the geological character of the Maremme 
may best conclude this paper. It cannot be duubted, that it was the 
alluvium poured forth from the rivers, which has filled up the gulph 
which once occupied this place. This, however, was again modified 
hy the reaction of the sea, which formed on the alluvium various 
dykes and elevations, and thus shaped the whole surface of the land. 

. Fossombroni, an author of note, says that this took place іп the 
first centuries of the Christian era—to prove which, he cites the 
Peutinger tables, &c. Against this, М. Salvagnoti asserts, that along 
the whole sea shore, in parts quite close to it, there is a dyke of sea 
sand (at times one mile broad), on which the remains of a Roman 
toad have been found, which is the Via Aurelia, built 100 years B.C. ; 
that parts of it, going in the direction of Rome, have been used for 
making the new road, &c., іп 1826. These latter are forcible facts, 
and prove—that the formation of the Maremme, albeit recent, still 
precedes the Christian era. Hence it follows, that the alluvium of 
the rivers formed that land, and that for draining the swamps, which 
are the remnants of old gulphs of the sea, the means hitherto em- 
ployed have been the right ones. 

We need scarcely state, that the above remarks will be useful not 
only in reference to the bog lands of Ireland and Scotland, but still 
more to many of our distant colonies. 


J. Ir. 


“Тһе neutralisation, If we may say so, of extensive sand lands wich the ad- 
jacent bogs and swampe, as is the case in the Mont Brandedburg, as well as near Sidney, 
New South Wales, has been hitherto quite overlooked. By placing two substances, quite 
wnproductive by themeelves, in such close juxta-position, nature seems to have urged men 
to meke them reciprocally available. 


There has been a great contest this month about the ventilation of the 
House of Lords, Dr. Faraday having lectured at the Royal lastitution ін 
praise of Mr. Barry’s plan, and Dr. Reid having jectured іп answer at 
Willis’s Rooms, aod in defence of himself. 
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ON THE INDUCTION OF ATMOSPHERIC ELECTRICITY ON 
THE WIRES OF THE ELECTRIC TELEGRAPH. 
By Paorgssor Josera Henry. - 


The action of the electricity of the atmosphere on the wires of the 
electrical telegraph is at the present time a subject of mach import- 
ance, both on account of its practical bearing, and the number of 
purely scientific questions which it involves. I have . 
given due attention to the letter referred to me, and have succeed - 
ed іп collecting a number of facts in reference to the action іп 
question. Some of these are from the observations of different per- 
sons along the principal lines, and others from my own investiga- 
tions during a thunder-storm on the 19th of June, when I was so furtu- 
nate as to present in the office of the telegraph in Philadelphia, 
while a series of very interesting electrical phenomena was exhibited. 
In connexion with the facts derived from these sources, I must ask 
the Indulgence of the Society in frequently referring, ір the course of 
this communication, to the results of my. previous investigations in 
dynamic electricity, accounts of which аге to be found іп the Proceed- 
ings and Transactlons of this Institution.“ 

From all the information on the subject of the action of the electri- 
city of the atmosphere on the wires of the telegraph, it is evident that 
effects are produced in severul different ways. 

1. The wires of the telegraph are liable to be struck by a direct 
discharge of iightning from the clouds, and several cases of this kind 
have been noticed during the present season. About the 20th of 
May the lightning struck the elevated purt of the wire, which is sup- 
реле on a high mast at the place where the telegraph crosses the 

lackensack River. The fluid passed along the wire each way, from 
the point which received the discharge, for several miles, striking off 
at irregular intervals down the supporting poles, At each place 
where the discharge toa pole took place, a number of sharp explo- 
sions were heard in succession, resembling the rapid-reports of several 
rifles. During another storm, the wire was struck in two places iu 
Pennsylvania, on the route between Philadelphia and New York; at 
one of these places twelve poles were struck, and at the other eight. 
In the latter case the remarkable fact was observed, that every other 
pole escaped the discharges and the same phenomenon was observed, 
though in a less marked degree, near the Hackensack River. In some 
instances the lightnipg bas been seen coursing along the wire іп a 
stream of light; and in another case it is described as exploding frum 

the wire at certain points, though there were no bodies in the vicinity 
to attract it from the conductor. 

In discussing these and other facts to be mentioned hereafter, we 
shall, for convenience, adopt the principles und language of the theory 
which refers the phenomena of electricity to the uction of a fluid, of 
which the particles repel each other, aud are att.acted by the parti- 
cles of other mutter. Although it cannot be affirmed that this theory 
is ап actual representation of the cause of the phenomena as they аге 
produced in nature, yet it muy be asserted that it is, in the present 
state of science, un accurate mode of expressing the laws of electrical 
action, so far as they have been made ont; and that though there are 
a number of phenomena which have not us yet been referred to this 
theory, there ure none which are proved to be directly at variance 
with it. 

That the wires of the telegraph should be frequently struck by a 
direct discharge of lightning, is not surprising, wheu we consider the 
great length of the cuuductur, and covsiquently the many points along 
the surface of the eurth through which it must pass peculiarly liable 
to receive the discharge from the heavens. Also, from the great 
length of the conductor, the more readily must. the repulsive асо of 
the free electrivity of the cloud drive the natural electricity of the 
conductor to the further end of the line, thus reuderiug more intense 
the negative condition of the nearer part of the wire, and consequently 
increasing the attraction of the metal for the free electricity of the 
cloud. It is not however probable that the attraction, whatever may 
be its intensity, of so small a quantity of matter as that of the wire of 
the telegraph, can of itself produce an electrical discharge from the 
heavens; although, if the discharge were started by some other cause, 
such as the attraction of a large mass of conducting matter in (һе 
vicinity, the attraction of the wire might be sufficient to change the 
direction of the descending bolt, and draw it in part or whole to it- 
self. It should also be recollected that, on account of the perfect 
conduction, a discharge on any part ef the wire must аЙесі every 
other part of the connected line, although it may be hundreds of miles 
in length. 


œ American Philosophical Society, 1846, 
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That the wire shoald give ofa discharge to a number of poles ia 
succession, is a fact І should have expected, from my previous re- 
searches onthe lateral discharge of a conductor transmitting a current 
of free electricity. Ina paper on ibis subject, presented to the Bri- 
tish Association in 1837, I showed that when electricity strikes a соп- 
ductor explosively, it tends to give off sparks to all bodies in the 
vicinity, however intimately the conductor may be connected with the 
earth. In anexperiment in which sparky from a small machine were 
thrown on the upper part of а ІШМпіпр-год, erected in accordance 
wlth the formula given by the French Institute, corresponding sparks 
could be drawn from every part of the rod, етеп from that near the 
ground. Ina communication slnce made to this Society, I have sac- 
ceeded іп referring this phenomenon to the fact, that during the trans · 
mission of a quantity of electricity along a rod, the surface of the con- 
ductor is charged in succession, as it were, by a wave of the fluid. 
which, when it arrives opposite a given point, tends to give off a 
spark toa neighbouring body, for the same reason that the charged 
conductor of the muchine gives off a spark under the same circum- 
stances. 

It might at frst be supposed that the redundant electricity of the 
conductor would exhaust itself in pge the first spark, and that a 
second discharge could rot take place; but it shouid be observed, that 
the wave of free electricity, in its passage, is constantly attracted te 
the wire by the portion of the uncharged conductor which immedi- 
ately precedes its position at any time; and hence but a part of the 
whole redundant electricity is given off at one pace: the velocity of 
transmission of the wave as it passes the neighbouring body, aud its 
attraction for the wire, preventing a full discharge at any one place. 
The intensity of the successive explosions is explained by referring to 
the fact, that the discharge from the clouds does not generally consist 
of a single wave of electricity, but of a number of discharges along 
the same path in rapid succession, or of a continuous discharge which 
has an appreciable duration; and hence the wire of the telegraph is 
capable of transmitting an immense quantity of the fluid thus distri- 
buted overa great leugth of the conductor. 

The remarkable facts of the explosions of the electricity into the 
air, and of the poles being struck in interrupted succession, find a 
plausible explanation in another electrical principle which 1 have 
established, namely, іп all cases of the disturbance of the equilibriam 
of the electrical plenum, which we must suppose to exist tnrout hout 
all terrestrial space, the state of rest is attuined by a series of dimi- 
vishing oscillations. Thus in the discharge of a Leyden jar, I have 
shown that the phenomena exhibited cannot be explaiued by merely 
supposing the transfer of a quantity of fluid from the inner to the outer 
side of the jar; but in addition to this we are obliged to admit the 
existence of several waves, backwards and forwards, until the equili- 
brium is attained, In the case of the dischurge from the cloud, a 
wave of the natural electricity of the metal is repelled each way from 
the point on which the discharge falls, to either end of the wire, is 
then reflected, and in its reverse passage meets in succession the 
several waves which muke up the discharge from the cloud. These 
waves will tberefore interfere at certain points along the wire, pro- 
ducing, for a moment waves of double magnitude, and will thus en- 
bance the tendency of the fuid ut these points to fly frum the con- 
ductor. I do not вау that the effects observed were actually produced 
іш this way; I merely wish to convey the idea that known priociples 
of electrica) action might, under certain circumstances, lead us to an · 
ticipate such results. 

2. The state of the wire may be disturbed by the conduction of a 
current of electricity from one фе of врисе to anutber, without 
the presence of a thunder-cloud; und this will happen iu case of a 
long line, when the electrical condition of the atmosphere which sur- 
rounds the wire at one place is different from that at another. Now 
it is well known that a mere differeuce in elevation is attended with a 
change in the electrical state of the atmosphere. A conductor, ele- 
vated by means of a kite, gives sparks of positive electricity in a per- 
fectly clear day; hence i! the line of the telegraph pusses over an 
elevated mountain ridge, there wili be contivuully, during clear 
weather, a current from the more elevated to the lower points of the 
conductor. 

A current may also be produced in a long level line, by the precipi- 
tetion of vapour in the form of fog at oue end, while the air remains 
clear at the other; or by the existence of a storm of rain or snow at 
any point along the live, while the other parts of the wire are not 
subjected to the same influence. 

Currents of sufficient power to set in motion the marking ma- 
chine of the telegraph have been observed, which must һауе been 
produced by sume of these causes. In опе case the machine spov- 
taneously began to operate without the aid of the battery, while a 
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snow-storm was falling at one end of the line, and clear weather ex- 
isted at the other. On another occasion a continued stream of elec- 
tricity was observed to pass between two points ata break in the 
wire, presenting the appearance of a gas-light almost extinguished. 
A constant effect of this kind indicates a constant accession of electri- 
eity at one part of the wire, and a constant discharge at the otber. 

3. The natural electricity of the wire of the telegraph is liable to be 
disturbed by the ordinary electrical induction of a distant cloud. Sup- 
pose a thunder-cloud, driven by the wiad in such а direction as to 
eross one end of the line of the telegraph at the elevation, say of а 
mite; during the whole time of the approach of (ће cload to the point 
of its path directly above the wire, the repulsion of the redundant 
électricity with which it is charged would constantly drive more and 
tore of the natural electricity of the wire to the further end of the 
line, and would thus give rise to a current. When the cloud arrived at 
the point nearest to the wire, the current would cease for a moment; 
and as the repulsion gradually diminished by the receding of the cloud, 
the natural electricity of the wire would gradually return to its nor- 
wal state, giving rise to а current іп an opposite direction. If the 
eloud were driven by the wind parallel to the іре of the telegraph, а 
current would be produced towards each end of the wire, and these 
would constantly vary in intensity with the different positions of the 
віовд. Although currents produced іп this way may be too feeble to 
setio motion the marking apparatus, yet they muy have sufficient 
power to influence the action of the current of the battery so as to in- 
terfere with the perfect operation of the machine. 


(To be continued.) 


LOCOMOTIVE SLIDE VALVES. 


Зга--Тһе following is a scheme for relieving the slide valves of a 
loeumotive engine from the great pressure which is upon them (іп the 
ordinary valves). It is thus: 


То this sectional view, the slide will be seen to have two ports a, a’ 
eonnected with each other, and of equal area to those оп the cylinder 
face, b, L’; с isa plate placed on the back of the valve, and kept there by 
means of a strong spring, which should be tested, to stand the amount 
of pressure there would be on а space equal to the area of the two 
ports a, a’; г із а steam-way, through which the steam is admitted, 
passing from thence through the ports into the cylinder. The pres- 
sure оп the space between the ports is neutralised by the strip е, to 
which I think there can be no objection, as it would only open and 
shut the steam-way simultaneously with the steam ports іп the cylin- 
der; therefore, the supply of ateam would be as regular as were it 
full open during the entire travel of the valve. The exhaust is formed 
through the chamber R, and the blast-pipe P. The lap of the valve 
is of course at the will of the engineer. Hoping that the scheme will 
meet with your approbation and insertion in your next, 

I am, Sir, your's, very respectively, 
F. А. BUCKNALL. 

Briatol, May 22, 1847. 
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WATER-BALANCE WINDING MACHINE. 
We are indebted for the following description and engravings to the Miniag Journal. 


f 
— 


Des eripiion.— A А А А, the pin BB BB, plate-iron water-tanks 5 
С, two wagons; D D D D D D, part of the rails, and the bridge 
across the top of the tanks; E E E, different views of the cross con- 
necting the tanks and wire ropes; F F, water-pipes, provided with 
valves, for filling the tanks—to be opened and shut by levers, under 
the command of the attendant; GG G G G, the walling, or steaniog, 


of the Ин» Н E, exit valves, at the bottom of the tanks. Тһе large 
wheel as a groove to receive the rope, or chain, as the case may be, 
and furnished with a brake, to regulate the motion and gripe tight, as 
the wagons reach the proper places for pushing off and on. It will be 
necessary to attach a rope (or chain) to the bottom of the tanks, simi- 
lar to that annexed, in order to keep up the equilibrium through the 
whole depth of the pit; for, where the ground is favourable, one 
elliptical pit will be a saving in sinking and steaning, as well as in the 
size of the wheel, which may Бе proportionably leas.—The upright 
pipe, seen behind the wheel, may be surmounted by a cistern, to relieve 
the pipes and joints from the shock occasioned by suddenly checking 
the momentum of the water-current along the horizontal pipes. 

It should be understood, that guide-rods, though not shown, are 
necessary to keep the tanks steady. 

It is now 20 years since I erected one of these machines, which bas 
been in constant work ever since, and is still raising 500 tons, from а 
depth of 50 yards, in 12 hours, 


Coleford, May 8. 


Joan WALKINSHAW, 
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REGISTER OF NEW PATENTS. 


PRESERVATION OF ORGANIC SUBSTANCES. 


Joan Втлм, of the Royal Polytechnic Institation, doctor of medi- 
cine, and professor of chemistry, for “Improvements in the preserva- 
tion of organic and other substances.” anted Oct. 17, 1846; En- 
rolled April 17, 1847. 

These improvements relate, firstly, to preserving organic and other 
substances, by supplying thereto a mixture of gases and vapours which 
are opposed to combustion and decomposition, applied either in com- 
bination with air or instead of air. The gases preferred are either a 
mixture of carbonic and chloro-hydric acids, or a mixture of carbonic 
and acetic, or pyroligneous acids. 

For preserving animal matters, a mixture of carbonic and pyrolig- 
neous acids in a gaseous form, is preferred, because of the presence 
of a small quantity of kreasote; sometimes a little kreasote is added 
and allowed to pass over with the gases into the vessel containing the 
substance to be preserved. These gases are obtained from any suitable 
carbonates, but carbonate of lime in the form of marble is preferred, 
to which is sometimes added common chloro-hydric acid, diluted with 
half its bulk of water; by which a mixture of carbonic and chloro- 
ӘЛЕ acid gases is procured. If it be neceasary to render the mode 
of preservation more complete, there is added a small quantity of 
kreasote, in the proportion of half-a-drachm to two quarts of the 
liquid. In this case, the mixed acids carry off with them a portion 
of the kreasote vapour. In other cases, to obtain the carbonic acid of 
the marble, rough or unpurified pyroligneous acid, containing small 
quantities of kreasote, is nsed ; by which a mixore of carbonic pyro- 
ee acid and the vapour of kreasote is obtained. If coarse py- 
roligneous acid cannot be obtained, either acetic acid and a small 
quantity of kreasote, in the proportions of half-a-drachm to two 
quarts of the acid, or common vinegar with the same quantity of 
kreasote, may be used. When organic matters, such as meat, are to 
be preserved, they are to be deposited in suitable air-tight boxes. 

or preserving vegetable substances, or fermented liquids, the vapour 
of kreasote is not to be used, but carbonic acid alone, obtained by the 
action of the chloro-hydric, or other suitable acid containing no krea- 
aote. 

For preserving fermented дс жері it is necessary to wash (һе car- 
bonic acid by passing it through a smali vessel containing clean water, 
to remove апу of the chloro-hydric or acetic acids. 

The second part of the improvements relates to the constructing a 
self-acting apparatus for generating the gases, and its application to 
supplying the vessel containing the articles to be preserved. The 
annexed figure is a section of the apparatus, which may be made of 
glass, earthenware, iron glazed in- 
side, or pure lead, of a sufficient 
strength. a is a vessel or chamber 
for holding the acid, and ö an inter- 
nal chamber, with a perſorated false 
dottom, for holding broken pieces of 
marble с is a capping, secured by 
screw bolts; d а bent tube with stop - 
cock, to which is attached a flexible 
tube е, communicating with an air- 
tight box or safe, containing the arti- 
cles to be preserved; f isan aperture 
furnished with a plug, for filling the 
vessel with acid when required; to 
dll the interior vessel, it is necessary 
to remove the capping. 

The action of the apparatus is as 
follows :—when the door of the box 
or safe containing the article to be 
preserved is open, the pressure of 
the air on the acid in the outer cham- 
ber a, causes the acid to rise among 
the broken marble іп the chamber 0, 
when gas is generated and is carried 
off by the tube d, to the preserving box or safe; when the door of the 
latter safe is closed air-tight, the vessel is filled with the gases, mixed 
with air, and when fully charged, the pressure of the gas on the acid 
in the inner vessel, b, will force the acid out into the outer chamber a, 
leaving the marble dry; consequently, the action of generating the 
gases will cease until the door of the preserving box is opened 


again. 
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SHIPS AND PROPELLERS. 


Joun BUCHANAN, of Queen-square, Westminster, gentleman, for 
“ Improvements in ships or vessels, and in the propelling thereof, and 
іп securing the same from fleatal damage, certain parts of which 
machinery may be used for motion on land.” Granted August 15, 
1846; Enrolled February 4, 1847. ” 


Tue improvement consists, first, in the formation or construction of 
ships or vessels, by means of lines, as hereinafter deacribed ; and, 
secondly, to the application of a blade or blades for the propelling of 
ships or vessels, so constructed as to yield to the adverse pressure of 
the water when required. 

The patentee states that the object of the first part of his in- 
vention is to enable the lines of a ship or vessel to be drafted 
so that all the lines will correctly run into each other, and that 
they will not require adjustment by shifting the transverse sections. 
Тһе work is done according to true geometrical bases throughout, 
beginning with tbe main frame, and in lieu of water lines, ribband 
lines, and buttock lines, with their necessary accompanviog balance 
and adjusting frames, the patentee only makes use of the midship 
section, an upper extreme height-of-breadth-line, and ove main dia- 
gonal on each side of the hnli, uniting or с in all the transverse 
sections from the upper height of breadth to the main diagonal, and 
thence down to the keel, in the same manner as if followed in con- 
structing the main frame, viz., bisecting, or balving the angles con- 
tained within the several perpendiculars, (ог straight lines арргоасһ- 
ing more or less to the perpendicular,) aud also all the angles within 
the straight lines crossing these perpendiculars and the diagonals at 
the points where the transverse sections respectively cross the main 
diagonals, Lines traced through these bisections of the angles form 
the outside of the frame of the ship. The longitudinal curves bei 
formed nearly in the same manner, viz., halving the angles — 
within the perpendiculars or lines bounding the ends of the oblong 
figures and sides or bottom of the said figures, whether vertical, hori- 
zontal, or diagonal, and lines connecting the extreme points or base 
lines of these triangles, such being a pure trigonometrical and geo- 
metrical formula for determining the transverse and longitudinal lines 
of a ship or vessel, according to this invention, regulating her form 
from the straight lines of tle stem, stern post, aud keel, to the greatest 
extent of breadth and depth, beautifully proportioning all her lines, 
and each line relatively partaking of each other’s qualities upon the 
principle of the two sides and base of a cone regulating all the lesser 
diameters thereof in due proportion. 

The second part of the invention is for improvements in propelling 
vessels, as shown in the annexed engraving :— 


Fig. 2. 

Fig. 1 is a section showing the internal construction, and a plan (ss 
it would appear from beneath) of the stern end of a vessel, to which 
one modification of this part of the invention is applied. 

А, represents the revolving shaft driven by the steam-engine, or 
other power. The bearings are supported on elastic springs, В, 20 


that any bending of the vessel does not bind the journals of such 
shaft, which are allowed to arrange themselves in a line by the com- 
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peneating elasticity of such spri The sbaft, 4, is connected ог 
coupled at e, to the shaft, с, which carries the propelling-blade, р, 
formed as a cylindrical axis, which passes through the shaft, c, and 
the bose, E, where it is held by means of the cotter, e. The cotter is 
ent or split in a different direction to that generally practised. This 
form of cotter is fixed by opening the slit by a drift or wedge, and, 
while open, rivetting in the small bolt, which leaves the cotter per- 
feetly secure avd safe. The blade, D, thus supported on the shaft, С, 
rtikes of the revolution of such shaft at the same time that it is 
ree and at liberty to move on its own axis; so that, supposing the 
shaft, С, to revolve in the direction indicated by the arrows, the ге» 
sistance of the water will place Ше blade, р, in the potion repre 
sented, resting against the shoulder or face, f, formed in the boss, £, 
as seen at fig. 2; but when the revolution of the shaft, С, is reversed, 
the blade will vibrate on its axis from the same resistance of the 
water, and assume the opposite position, resting on the shoulder or 
face, g. The angles formed by the shoulders, fand g, with the shaft, с, 
are slightly varied, so that the angle formed by the shoulder, g, being 
tore acute, will drive quicker when required, without any Increase 
of speed in the rotation of the shaft, с. By this arrangement the 
blade, D, having free play on its axis between the shoulders, / and g, 
wilt at all times yield to any adverse pressure which may arise from 
the superior velocity of the vessel to that generated by the propulsion 
of the blade, D, itself; so that, supposing sail to be on the vessel at 
the same time that the propeller is in action, and that the gale should 
saddenly carry the vessel beyond the speed due to tha propeller, it 
will instantly yield to the adverse pressure, and present no resistance 
to the course of the vessel, And in like manner, when the vessel is 
under sail, aud по rotation is imparted to the shaft, с, the blade, D, 
will yield to the adverse pressure of the water, and assume that po- 
sition which prevents the least resistance to the onward course of the 
vessel. The shaft, су is supported in a hollow tube, 2, z, passin 
through, and firmly fixed in, the dead wood of the vessel’s stern, au 
lubricated at various points by means of pipes, marked F, carried to 
sach an elevation as to support a column of oil sufficient to overcome 
the pressure of the external water, and ensure the necessary supply of 
oil where required, which is not always the case in the ordinury ar- 
rangements of machinery of this nature. It will be also seen, in this 
ие, that the force or pressure imparted from the rotation of the 
е, D, to the vessel, is received from the boss, Е, resting and re- 
volving against the fixed tube, 2, 2, which carries the shaft, с, at a 
point immersed in the external water, which prevents it heating 
whilst the superior column of oil, supplied by the small tube, F, lubri- 
cates the parts iu contact. The shaft, с, is formed of two semi- 
cylindrical halves, the centre or flat surface of each being planed or 
Рсеһей out, so that when placed face to face, they form а cylindri- 
eal, hollow shaft, throngh which is passed а red or bolt, o, for the 
у of fixing or bolting the blade, р, when іп а propelling posi- 
tion, which bolting or fixing is practised only when backing or stern- 
aru required. The bolt, or rod, о, is traversed by the lever, G, 
шау be put into action, or relieved at any moment, while the 
blade, D, is resting on either one or other of the shoulders, f, ог g, 
boles being provided in the cylindrical axis of the blade, р, in the 
proper position to receive the bolt, о, and when bolted, the reverse 
rotation of the shaft, G, necessarily backs the vessel. 


GUTTA PERCHA SAFETY FUZE. 


Оковвк Smits, of Camborne, Cornwall, safetv-fuze manufacturer, 
for “ Improvements in the manufacture of eafety-/uzes.” Granted 
November 12, 1846; tnrolled” May 8, 1847. (Reported in the 
Mechanics’ Magazine.) 


The safety fuze is to be made in such manner and material, to ren- 
der them less liuble to injury from changes of atmospheric tempera- 
tare, damp, or the action and pressure of water, when employed іп 
submarine operations, by employing gutta perclia to enclose an inte- 
rior cyliuder of 1 or аз a coating, or covering, for the or- 
dinary hempen fuzes. The eylinder for gunpowder is made with 
gutta percha in the following manner:—A cylinder of iron, capable of 
supporting a pressure of 500 ib. to the square inch, and made at its 
lower extremity of the form of an inverted cone, is surrounded with 
a бе between which and the cylinder steam is allowed to circu- 
late. The lower part of the cylinder—that is, the apex of the in- 
verted cone—terminates in a pipe, which is carried down through a 
cistern of cold water. A gunpowder chamber, or funnel, is supported 

suitable bearings inthe centre of the cylinder, aad, passing through 
the inverted cone, terminates in the pipe below the joint. The funnel 
is filled with gunpowder, having a thread through the centre thereof, 
to facilitate its passage; and the cylinder with gutta percha. The 
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steam is made to circulate between the cylinder and outside casing, 
until the gutta percha assumes the consistency of putty. It is then 
pressed through the pipe, and, passing round the gunpowder funnel, 
takes the form of a hollow tube, while it becomes filled with gunpow- 
der. The fuze, іп passing through the cold water cistern, acquires a 
degree of firmness, which may be increased by causing it to pass be- 
tween two rollers, grooved on their peripheries, and made to revolve 
in opposite directions. The ordinary hempen fuzes are also coated 
with gutta percha in the following manner :—An iron cylinder, simi- 
lar to the preceding, and heated іп like manner, is filled with gutta 
percha, which is subjected to the pressure of about 300 Ib. to the 
sqnare inch. The sides of the cylinders are bored with boles of dif- 
ferent diameters, to suit the size of different fuzes, to which inlet and 
corresponding outlet pipes are attached, When the gutta percha is 
sufficiently softened, a wire, hooked at the end, is made to enter one 
of the inlet pipes, and, passing through the mass of gutta percha, to 
come out at the exit one opposite. The fuze is cooled in its passage 
through the exit pipe by an arrangement similar to Ше one described. 


SHIPS’ ANCHORS AND MASTS. 

Joun James ALEXANDER МАССАВТНҮ, of Sidney Terrace, Bromp- 
ton, gentleman, for “ Improvements in anchors, and fide for masts for 
eessels”’ Granted Oct. 2204, 1846; Enrolled April 22nd, 1847. 

Tas improvements relate, firstly; to an improved form of anchor 
for ships, as shown in the annexed engraving. It is made with only 
ove fluke, and a stem or shank of the form shown in the engraving, 


in order that the centre of gravity of the mass shall be as near as 
possible to a line drawn from the point of the fluke to that part of the 
shank where the stock is attached. Тһе stock is of a heart shape, 
made of iron, welded to the shank, or it may be formed separately, 
and secured by ару suitable means. This stock is constructed with 
the greatest proportion of metal nearest the shank, to render it 
stronger, and more capable of resisting the shocks and strains it may 
be subjected to, and, at the same time, it keeps the greater proportion 
of the weight near the desired point. If an anchor be constructed as 
described, whichever way it may fall, it will, by its own gravity, take 
the position shown in the engraving. 

The second part of the improvements consists іп ie e a 
ratchet and pall for supporting the top-masts of vessels; the ratchet, 
being secured to the top-mast, and the pall hinged to the lower mast, 
the mast is ruised and lowered іп the usual way by a pulley let into 
the lower end thereof, the mast as usual passing through holes in the 
cap and cross-tree; when it is desired to lower the mast, the pall is 
withdrawn from the ratchet, by means of a cord or rope fastened to 
the back of the pall, and passes over a pulley in the mast down to 
the deck. In raising the mast, the rope is slacked ; the pall, falling 
by its own gravity against the top-mast, enters the teeth of the rat- 
chet on the mast’s attaining the requisite height, and securely holds 
it in the required positiou till again released by removiag the pall as 
before described. Another improvement consists in using a hoop, 
supported from the cross-tree by staples or hinges, in such a manner 
that it may be drawn towards the lower mast and from under the 
upper mast by a chain, the same being lowered by the pulley as usual. 
When Ше mast is raised, Ше chain is slacked, and the boop or fid 
falling by its own gravity іп а perpendicular position, receives the 
weight of the mast, and in order to retain it ір a proper position, that 
part of the end of the mast which rests on the fid is cut somewhat 
shorter, the fid being drawn by the chuin agaiust the shoulder thus 
formed, and retains it securely in the desired position. 


IRON TUBING. 


James Roose, of Darlaston, in the county of Stafford, tube manu- 
facturer, for Certain парғобетеліг in welded iron tubing. Granted 
August 29, 1846 ; Enrolled February 27, 1847. 


The improvements consist, first, in taking a strip of iron of a re- 
quired length, breadth, and thickuess, according to the size of tube, 
and bevilling or chamfering the two edges of the lap joint, as is well 
understood amongst tube mauafactarers; then turning the two sides 


190 


of one end of the skelp or strip when at a red heat, the two ed 

curling towards each other, and one lapping under the other, so that 
the frst end is made smaller than the size of the tube when finished ; 
the skelp, or partly turned and partly flat strip, is then put into the 
furnace, and when brought up to a welding state, it is introduced into 


a bell or mouth-piece, D, similar to that shown in the engraving, 
and the turoed-up end is sufficiently inserted through the bell 
and between the rolls, H, H, to allow the plyers on the drawbench 
to catch hold of the end of the skelp; the chain being then set in 
motion, the skelp will draw through the bell, and, owing to the 
ridge on the bell, the one end of the skelp will be caused to overlap 
the other edge, and when it has left the bell, and it is in the pinch of 
the rolls, the place of contact of the rolls being the point which gives 
the welcing pressure, the mandril being within and offering resistance 
to the internal part of the tube. Between the back part or small end 
of the bell, and the entrance of the rollers, there is a tube, с, through 
which is conveyed either hot or cold blast, blown by the engine ; the 
end of this tube is fixed over the seam of the skelp or tube. The 
blast will have the effect of producing the metal at tbe seam or joint 
into a partly liquid state, or state of fusion. The rolls revolve by 
machinery, and traverse at the same surface speed as the chain on 
the drawbench, so that the draft on the tube is eased, aud the draft 
las not the tendency to stretch the tube more in one place than ano- 
ther, nor to pull the tube іп two. The mandril is placed in front of 
the bell, the bulb protruding through and into the groove of the rolls. 
By this process, the skelp, with the one end turned up, is produced at 
one heat, and at one operation, into a lap-joint welded iron tube. 
This process will be found most advantageous in the production, 
үейішізгіу of lap-joint iron tubes, ou account of the small quantity of 

ands required, the very great facility it offers in their production, 
und the superiority of the article produced. They will be found to 
stand a greater pressure on the inch, according to the substance of 
metal, than other similar tubes produced by any of the other known 
ріосеввев, on account of the properties of the iron being retained, the 
tube only having been heated: once. By other processes the tubes are 
repeatedly heated in the farnace, which tends to destroy the fibres of 
the iron. Another very great advantage resulting from this process, 
is in the blast playing on the seam or joint of the tube before it goes 
under the welding pressure, so that in all cases dependence may be 
placed оп the joint being in a good welding state, which joint might 
in some degree have got chiiled іп the bell or mouth-piece, ia the 
bending. 


SHEATHING FOR SHIPS. 


Georse Ғаквввіск Mountz, Esq., M.P., of Ley Hall, near Birm- 
iogbam, for “Ап improved manufacture of metal plates for sheathing 
the bottoms of ships or other vessela.” ranted October 15, 1846; 
Enrolled April 16, 1847. 

Tumis invention relates to an improved manufacture of the sheathing 
metal of copper and ginc, described іп the specification of a patent 
granted to the present patentee October 22, 1832, containing 60 parts 
copper and 40 parts zinc. The present improvements consist of an 
alloy of 56 parts of copper, 40% zinc, and 84 lead; in making the 
alloy, an additional quantity of zinc is used, on account of the loss of 
that material during the operation, so as to obtain an alloy containing 
the different metals in the above proportions. The lead acts an im- 
portant part in the alloy, ав, without it, the alloy would not oxidize 
aufficiently to keep the ahip’s bottom clean. The alloy, after being 
east into ingots, is rolled into sheets (by preference, at a red heat), 
and then аппеаіед ; and, if desired, the sheets may be cleaned with u 
mixture of sulphuric and nitrid acids, properly diluted. 

The patentee does not confine himself strictly to the above propor- 
tions, for the quantity of copper may be increased (which will, how- 
ever, increase the cost of the sheathing metal), or it may be decreased 
tv a slight extent; bot it must not be reduced to fifty per cent. of the 
alloy produced. Although lead is mentioned іо the above description, 


THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 


[Јон k, 


any other suitable metal may Бе used іп place of it, but not with equal 
advantage. 

The patentee claims the mnufactare of sheathing metal, by so 
using other suitable metal or metals, when copper and тіле are eom- 
bined for the purpose of sheathing, as to allow the mixture to contain 
a less proportion of copper than about sixty parts of cpp er aad forty 
parts of zinc, and at the same time attain а sufficient degr ee о! ozida- 
tion, and prevent separate action оп the кіш. 


IRON WIRE. 


Wiium Rew, of St. Pancras, Middlesex, епдіпгег, for “ {m prones 
menis in the 28 of тіге” —Granted October 29, 1846; Eue 
rolled April 29, 1847.—(Reported in the Patent Journal.) 


This invention relates specially to the manufacture of iron wire, and 
also to the cleansing, or ргерігіпр the surface of the same, to receive 
a metallic coating, for the purpose of peavaniing oxidation, and bas 
for its object the producing wires of greater length<, and more perfect 
throughout its entire length, than can be effected by any means at pre- 
sent in use, and consequently better calculated for the purposes to 
which it is applied; more especially for transmitting the currents ia 
electric telegraphs. For, whereas (һе bundles of wire, which average 
about 192 feet in length, and weigh 14 lb., are welded together when 
reduced to the size which they are intended to remain, the parts join- 
ed almost invariably being thicker than the rest, and at the same 
time rendered more brittle, and not unfrequently unsound. Now, the 
improvement in the first part of this invention, consists іп welding end 
to end, scarf-wise, two, three, fonr, or more bars of iron, suitable for 
the purpose, and afterwards drawing them through the drawing ma- 
chine, which process not only renders it the same size throughout, 
bat by the strain required, effectually tries the different joints, which, 
if not sound, will give way, thus detecting any imperfections that 
arise in the construction. By this means, ibe patentea states he can 
readily furnish Басаев of wire, of ten times the nsual length, or even 
апу length that may be required. After drawing, the wire is sub- 
mitted to the annealing oven, which renders it as near as may be of u 
homogeneous quality throughout. With regard to the welding and 
drawing bes pany ће does not lay апу claim to the different operations 
when considered without respect to the order in which they are per- 
formed. Although these improvements have been specially mentioned 
as desirable for the manufacture of iron wire, it may also be equ illy 
well applied to (һе manuſacture of steel wire. The second part of 
these improvements relates to the preparing wire to receive a coating 
of zinc or tin, in order to prevent it oxydixing; the ordinary metbod 
being to immerse it in a solution of nitric or sulphuric acid, from the 
unequal action of, which, or one part remaining longer in the solutioa 
than another, the quality of the iron is much deterlorated. Now, ace 
cording to this invention, the surface of the wire is prepared solely 
by a mechanical agency, or at least во far as to require only the acid 
very much diluted, the apparatus for which із as follows: the coils, 
as they are taken from the annealing oven, are placed on reels, which 
revolve freely on vertical spindles, Қым x suitable frame-work. The 
form of these reels is the frustum of a cone, the amall end being up- 
permost, so as to admit of the coil of wire being easily placed thereon ; 
the ends of these coils, which may be five, six, or any convenient num- 
ber, are led round, or rather half round three rollers, whose axes are 
also vertical; the sinuous route passes throughout, bending the wire 
alternately in contrary directions, as it turus over each roller; it is 
then conducted through another series of five rollers, whose axes lay 
horizontally; the wire, in passing the sinuous course prescribed by 
them. is bent іп a contrary direction to that in passing the previous 
set of rollers. In order that опе wire shall not ride on the otber in its 
passage through the different sets of rollers, the wires are passed 
through suitable guides, and for the purpose of changing the point of 
contact on each roller, so that it shall not wear the 8 tine into grooves, 
the first series of rollers is caused to traverse backwards and forwards, 
in a direction at right angles to the motion of the wire; thus fur the 
process is merely for breaking up any scale or oxide on the surface of 
the wire; it is then passed between two pieces of wood, faced with 
leather, or other substance, on which a constant stream of emery ia 
permitted to flow from a hopper above; these pieces of wood are 
squeezed together with sufficient pressure to clean the surface of the 
wire, as it passes between them. Instead of leather, һе sometimes 
applies grooved surfaces, cut in the manner of a file, suitable to re- 
ceive the size of the wire to be cleaned. The wire is next conveyed 
through a solution of weak sal-ammoniac or muriatic acid; this is 
effected by passing it dows into a trough filled with the liquid, turning 
it over two rollers immersed therein; itis then conveyed to the bath 
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of metal with which it is intended to be coated, aud from thence .to 
reels, on which it is to be wound; these having motion communicated 
to them from game primary moving power, effectually pull it through 
the n machines, by which ıt is cleansed as hereinbefore de- 
scribed. 

Having thus set forth the nature of his invention, and the manner of 
saging she same into effect, he wishes it to be uuderstood, that al- 
though he has described it as being peculiarly applicable to iron wire, 
used for telegraphic purposes, he does not confine himself thereto, as 
it is equally well adapted for steel wire; and the second part thereof, 
preperatory to receiving a coat of other metal, may be applied to 
various other descriptions of wire. He claims, first, the welding iron 
bir end to end, scurf-wise, and afterwards drawing them through 
soitable machinery, with regard to the order in which the same is 
performed ; secund, the cleansing the surface of wire by the machinery 
before described, preparatory to receiving a coating of sine, tin, or 
other metal suitable for the prevention of oxidation. 


STEAM BOILERS. 


Grong Lopee, of Leeds, Yorkshire, engineer, for “ Jmprovemen/s іп 
healing waler, generating steam, and saving fuel.""—Granted Angust 
10, 1846; Enrolled February 10, 1847.—(Reported in Newton's - 
don Journal.) 


This invention consists in an improved arrangement of apparatus 
whereby the heating of water may be economically effected (un in- 
creased heating surface being exposed to the action of the flame and 
heated gases), and a large supply of steam may be quickly generated. 
The apparatus employed for this purpose is s en |в land 2, as 
applied to a furnace in conjunction with an ordinary wagon-shaped 
boiler. - It consists of two rectangular vessels or chambers of iron, set 
parallel to each other, one on either side of the fire-place, and con- 
nected together in front by a hollow arch, made also of iron. These 
vessels or chambers are intended (о receive the water from the force 
pamp, and, by means of pipes, with which they are provided, to con- 
duet the watar over a considerable heating surface before it enters the 
wagoa-ebaped boiler. Fig. 1, is a sectional elevation of a furnace, 


A | 


| ` 


52 
1946; 


fited according to the invention, the front end plates of the chambers 
hefore-mentioned being removed; and fig. 2, is a sectional plan of the 
improved generating apparatus, taken in the line 1, 2, of fig. I. a, a, 


are the two rectangular chambers, through whicli the water passes оп 
its way to the boiler. It is obvious that these chambers may be of a 
evlindrical or other required form, but the construction shown in the 
drawing is preferred, as an extensive heating surface is thereby pre- 
seated to the Gre. b, is the hollow arch, connecting the two chambers 
tagether, and forming a passage for the water from one chamber to 


the other; с, is the boiler, resting on the chambers a, а, and connected 
to the chamber a, by a pipe d; e, is a pipe leading from the supply- 
pap to the chamber аҙ and /, is a pipe within the chamber a, and 
orming a continuation to the pipe е, for the purpose of conducting the 
water, as it is тіррдірі by the force-pump, to the opposite end of the 
chamber at which it enters, as showu by the arrows in бр. 2, The 
other chamber a, is similarly provided with a pipe g, forming a con- 


- inuation of the pipe d, and having an open end near the back end of 


that chamber. By this arrangement it will be understood that the 
water, as it enters at the pipe е, will flow along the pipe /, to the back 
end of the chamber a; it will then return tothe front, and, by the 
continued action of the pump, be made to rise up the hollow arch 5, 
and paas into the chamber а. When it has traversed the length of 
that chamber, it will enter the pipe g, and, passing forward, will rise 
np the pipe d, and flow into the boiler in a heated state. 

On referring to the elevation, fig. 1, it will be seen that the boiler is 
fixed so thet the play of the flame around it will be precisely the same 
as іп the ordinary mode of setting such boilers; the heat is therefore 
as economically employed with regard to its action on the water in 
the boiler as heretufore. The chambers а, a, (which occupy the 
place hitherto filled with solid brick-work for supporting the boiler) 
will therefore, in exposing the water оп its passage tu the boiler to the 
action of the fire, cause it to take up a considerable portion of heat 
that might otherwise be lost; and as the water is thus submitted tothe 
fire in a comparatively small body, it will become quickly heated, 
and, entering the boiler in that state, will speedily be converted into 
steam. 

The patentee claims the improved arrangement, above deseribed, 
for raising the temperatare of water on its passage tothe boiler, 
whereby steam may Бе more quickly generated thau by conveying the 
water directly from the well or sappiy-cistern to the boiler, and also 
an economy of fnel will result. 


VALVES FOR SEWERS. 


James Lysanpern Hare, of Hackney, Middlesex, civil engineer, for 
u certain improvements in sewerage and drainage, and apparatus con- 
nected therewith, parte of which are applicable lo steam-engines.”— 
Granted October 27, 1846; Enrolled April 27, 1847. 


The improvements reiste to preventing the escape of noxious air, 
vapors, steam, gas, &c., from drains, engines, &с., and obviating the 
corrosion of the hinges used in apparatus connected therewith. For 
this purpose, instead of forming the common trapa fur drains of iron, 
as usual, the inventor makes the frame of brown eurthenware or other 
suitable lasting and non-corroding substance, placed in the usual way 
at the entrance to the drain. The valve is constructed of a piece of 
vulcanized india-rubber, large enough to cover the opening of Ше trap, 
aud to give sufficient lap; the edge is secured tothe frame of earthen- 
ware by rivets, or cement manufactured for similar purposes, b. the 
Kamptulicon Company. The sheet of vulcanized india-robber has a 
metal plute, or a stone, placed on the back, which, by its weight, keeps 
the face of the valve cluse to Its seat. 

Another trap for sewers is made with a number of bars on the back, 
instead of the metal plate or stone as above described; the vulcanized 
india-rubber Із affixed to the earthen frame as before; the bars are se- 
cured by cement or rivets, inthe direction or length of the part secured, 
forming tne binge; the water, as it issues from the pipe into the 
sewer, only raises the valve to the extent necessary to udmit of the 
passage of the water escaping; the space between each bur forming 
a hiuge, on which each bar moves, consequently there is no room for 
the escape of noxious vapours, the valyes being always closed down 
to the surface of the water. The metal for the bars the patentee pre- 
fars is galvanised, ог tinned iron. 

The next improvement is for a ventilator, to be placed on the top 
of flues leading from places requiring ventilation—consisting of two 
cylinders of guivanised sheet ігоп or zinc, of different diameters 3 the 
smallest is placed on the top of the chimney ; it has several openings 
in the sides near the upper eud; the top is closed by a plate of metal; 
the large cylinder ів ouly about half the length of the other, but at the 
same time sufficient to protect the openings in the smaller one (over 
which it is placed) from side currents, while, at the same time, space 
suificient for the escape of smoke or ppor is allowed between the 
two; the external cylinder is supported from the smaller опе by stays, 
and in such a way as not to obstruct the passage between them. 


Ектсам, fo an order of the House of Commons, showing the Amount of Money expended m the actual Cost of Conatruction, and 
(including Locomotive Engines, Carriages, Tools, бс.) 
lst day of January respectively, in the Years 1841, 1844, and — — Parts of a Pound are omitted. ] 


Railways Opened. 


Aberdare 
Arbroath and Forfar 
Ardrossan 
Ballochney* 
Brighton and Chichester“ 
Bristol and Exeter 
Chester and Birkenhead 
Chester and Holyhead* 
Clarence! as 
Dublin and Drogheda 
Dublin and Kingstown 
Dundee and Arbroath 
Dundee and Newtyle 
East Lancashire 
Eastern Counties 
Northern and Eastern?“ 
oada and Glasgow’ 
n 


h, Leith, and Granton’ 
Eastern 


nion 
Furness 
Gravesend and Rochester’ |, es 
Glasgow and Paisley Joint Line“ 
Glasgow, Paisley, and Greenock 
Glasgow, Paisley, Kilmarnock, and 
Ayr? 
Glasgow, Garnkirk, and Coaibridge 
Great North of England, Clarence, and 
Hartlepool Junction’? ., .. 
Great Western*® 
Cheltenham and Great Westera 
Oxford Railway 
Berks and Hants .. “> 
Oxford and Rugby .. 
Monmouth and Hereford 
Great Southern and Western (Ireland) 
Hartlepool Dock and Railway? + 
Hayle (now West Cornwall) 
Hal and Selby?5 0 
Ipswich and Bury St. Edmunds bi 
Kendal and Windermere ne 
Lancaster and Carlisle os 
Llanelly Dock and Railway à. 
Lancaster and Preston! “ 
London and Blackwall .. Ж 
London, Brighton, and South Coast“ 
London and South Western n“ 
London and North Western “o 
Lynn and Dereham 


.. 


Lynn and Ely 

Manchester, Sheffield, « Lincolnshire? 
Maryport and Carlisle aa 45 
Middlesborough and Redcar ee 
Midland 

Monkland and Kirkintilloch 
Newcastle and Carlisle®* ,, ai 


Newcastle and North Shields? 4% 
Norfolk 
North British, including Bainborgh 
and Dalkeith?4 ." 
North Union?" ba 
Newcastle and Berwick .. ә 
Paisley and Renfrew .. . 
Preston and Wyre 4% 
Pontop and South Shielda”” . 
Saint Helens?“ . 
Scottish Midland Junction»? 
Shrewsbury and Chester 
South Devon?’ 
South Eastern” t 
Slumandan 
Stockton and Darlington** " 
Stockton and амы мад 
Таб Vale 
Ulster os 
Whitehaven Junction os 
Wikkontown, Morningside, and Сомен 
York and Newcastle 
Үз sud North Midland** | 


.. 


222222222 
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Previous to |184110 1843/1844 10 0 Previous to 3 1944 to 184%, 
1841. inclusive. 1841. 


£ 


117,177 
71,829 
57,224 


362,137 


375,064 
27,483 


88,748 
2,226 


1,382,497 


146,229 
633,683 
45,872 


—— 


264,744 
507,066 


537,957 
123,720 


46,043 
4,988,823 
230,000 


381,724 
93,281 
484,898 


94,541 
355,385 
238,360 

2,197,089 


. {1,737,095 


5,442,530 


173,523 
74,796 


4.911.846 


122,436 
716,252 
254,485 


531,715 


25 327 
268,355 
277,850 
149,168 


364,406 
116,368 
23,624 
229,774 
310,167 
45,556 


— 


270,183 


RAILWAY EXPENDITURE: 
of ай Ratuwars in Girat Barraux and IRELAND, in cach Triennial 


Purchase of Working Stock. Remarks, 


1 These sums are the amount ех) 
Inclusive, bach inclusive. March, кн ме тине the * 
там сере — Slamannan Bails 

тм! 


£ 
50,580 
4,174 
7,971 
9,772: 
410,562 


162,985 


в dest orient com, 
wos alee 15,2740. pala for 
was . | 
Branch Lines in 1845 and 1846, Cost of — 
ат with Мәміле and gg mo ne aT 


1,204,765 2,015,607 
328,160) 51,710 
828,493) 287,788 

43,819) 203,545 

313,229 

111,439 


т Price of land — 
Line nearly completed, 
previous to 1841, but sum 


2-4 71,487 
57,620 5,535 -- 
195,142] 59,207 10,576 
41,185 
268,819 { a 40 95,775 
48,688 94,890 17,728 


11,6661 33,003 — — 
1,135,639) 271,106 
150,521) 585,146 
20,029) 141,259 >| 299,221 121,324 
— 444,943 
— 357.586 
— 102,408 
— 1,215,458 -- 128.260 [London and North Western Company, wt ian 
80,725) 15,902 — — ж ? Тһе Compans — granted a 
y to the Lancaster Canal атр 
— — 19.593 = по return of expenditure since that 
113,569} 14,995 35,512 22,637 | 19 This return includes the London a 
— | 301,643 = 2,125 тоуйов, Б 
= 100,721 — тұ 
— [1,105,559 = 2,378 
6,869) 1,145 5,829 2,035 
85,117 — 1,075 -- 
145,843] 3048 47,718 26 
1,063,596 1,696,306 52,244 135,8 separate 
221,284| 25,712 | 546,743 16,647 |мл ны Ші A йа 
жы, 5218 349,945 140,019 ling the tollowing Branches, Warwick and 
— 98.389 — 10,077 Peterborough; Ау! f 
mt 215,589 — 10,700 
533,084) 845,826 — 92.836 21 The late Sheffield, Ashton, and 
166,421| 142,291 4,036 18,756 |, 28 Thasa siroa dr the. AAAA М6 
жм 60,489 = — веера enges. in 
812,5821,454,158 | 333,083 207,644 !Цоп, and in working —.— 29,6021.) these ugs 
48,775 9.464% 12,318 6 18922 lu the totals under thelr proper colum es. 2 
63,264] 91,245 | 59,434] 19642] 44,095 [column ап estimata has, been mads а to Mawai 
12,768 — 5 15,097 2,895 Ne shuld be therein included, rr 2 
124,539) 792, — — , 4 This Line being amalgamated Newens 
d Berwick since Soth J amounts lad 
SEMASA Кее — | 122,217 eee aud working sock pet 1 
7 Year © ng Decem are 
569,542'1,016,795 | 38,005 45,292) 55,145 4 return, 3 — 
— s urn 
і 682,670 Ste 22 м3 |, 50 тыл store дейн zoun 
67,203) 91,511 SSos 10,963) 21,749 F ee . 
9 , „ , ‘ ulsa ropert, ” — 
2 — r ЕСІ! 
| reston, then amalgamated with this і 
1,511) 14,861 9,080) — - 27 In addition to the Company's stuck, өңдей: 
— 167,035 -- -- -- log (2 aiar parties, salan a SA rented 
ые 4 — — 39, 6: m lous to . 
е = А #4 Original cont of working steti te mised 
= , <5 ‘ construction wing ck e e дас 
2,133,556) 2,968,959 -- 117.3210 304,169 29 No working ol jare 
13,857) 3.612% 7,26 5.847 122 |worked by a 
10,733) 65,541 | 15,363) 8,40 31,064 |g 2° and eden 1 нок fish cludes coat of 
222 = 10,100 — Ең 2 
127,568} 87,298 9, 863 19,744 эриг 
219,313] 57,934 10,473) 20,6761 15,851 Ж 
— | 2199118 | — — 11 e 
47,868] 28,000 =å = 4 
189,576] 919,250 | — | — | 199,005 | 95 іе емел Lande and This fn aig 
98,101! 943,132 28,670 43,1021 148,808 к 
AU ore 


F 


1847 1 


Соат оғ Vanious lan wars Pasveovs то 1841. 
rer showing ihe Sums of Money actually expended by the following 
Зейюеу Companive to 1841 :—Great Western, South Western, 
Brighton, and North Western (Southern Division); Heise the 
Зв by the above mentioned Railway 


previous 16 1841 :— 


Aggregate 
Companies іп each Tear 


London and 
Great Westera. | gonth Western. 


350,983 385,557 .. 


966,574 385,952 .. 
1,196,580 609,251 384.831 
1,157,895 402,061 548,072 . 
1,522,544 325,482 758,477 193,934 
Total... 5,288,044 2,283,837 1,691,380 5,792,475 


PROCEEDINGS ОР SCIENTIFIC SOCINTIRS. 


ON THE MANUFACTURE ОР CASKS AND VESSELS, 
AND SEASONING TIMBER. 

At the Western Literary Institution, ваге, May 3, the fol- 
lowing paper was read, On the Manufacture of Casks and Vessels, more 
partieulariy those used by Brewers, and on the various methods adopted for 
Cleansing and Purifying such Vessels” :—~—* 


When it is borne in mind that in some establishments in London, there 
ше no fewer than from 70,000 to 80,000 casks employed іп sending out 
beer only; and when it is further believed that in the United Kingdom for 
publie brewing alone, thore caunot be less than 2,600,000 of such vessels 
mue-—the subject of keeping them in a ft and proper condition for the 
perpose for which they are intended, becomes one of immense importance. 

lt would be folly to say that the subject has not bad much attention de- 
Wied to it. Large sume of money have been expended іп fitting ap various 
Цай of machinery for this . Many persons incur great expense 
й removing a bead of each cask and thoronghly scouring and cleaning 
them ; alse ч Gring,” steaming, the use of chemicals, and other means have 
brea resorted to, in order to effect the great desideratum of clean and sweet 
сіз; bet after all, the greatest difficulty is experienced іп effecting this, 
tad a serious loss of property is oftentimes the consequence. 
ед more fully into the eubject, it is necessary that the varions 
methods which have hitherto been adopted and which are etill in use, 
should be Гајіу explained, and we will consider in the first place, anhead- 
ің casks, 


Removing the head of a cask is no doubt the surest and best mode, so far 
М regards gettiog it clean, and one which, in many establishmeuts, is car- 
Fed oat completely at no small expense for labour, damage to heads, 
koores, hoops, сс. These drawbacks, great as they are, might be over- 
boked, provided by such means they could be insured as sweet. But this 
by no means always happens; there is then the alternative of either allow- 
ің it to remain (without the head) for a considerable leugth of time er- 
posed to the sun's rays, оғ extreme frost, or subject It at once to the 

“ Firiog provess,”—which is that of placing of what is called а “‘cresset,” 
Sanising fire inside the cask, and thus heating the wood until the “ must,” 
œ mouldy smell is destroyed. During this process It not unfrequenily oc- 
firs that a piece of burning wood drops upon the bottom head of the cask, 
о perhaps the fame reaches to the sides, and hence eharring takes place, 
шш роону, to a serious extent, and if , а noo-condnctor is thus 

з Which mast necessarily prevent any taint still existing in the body 
o the wood, from being evaporated. Casks so treated are often found to 
due ont а i flavour to the beer or other liquid, with which they 
may be afterwards charged, to the serious loss of the brewer, ioasmuch as 
м me Бате to pay double freightage or carriage oa * retarved beer,” if 


атии 
ing. For. this purpose many brewers have boilers of large 
pacity, ia which is generated steam of 3 or 4 Ib. Pressure, connected to а 
Wipe leading all rouad, or by the sides of a building, with nozzles inserted 
a fhe same, about 3 П. біп. apart, or according to the diameter of vesseis 
Nqairiag to be steamed. i i 
haies, bavo the pressure of the steam forced through them into the casks, 


% We are lodebted for this Repert to the * Patent Journal.” 
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із two hoars, This is for the purpose of cleansing as well as sweetening 
casks, and аз а substitute for the more expensive process of unbeading. 
Now the effect of this is, in the first place, to swell and surcharge the pores 
of the wood with moisture, to force into the blisters any mouldy solution, 
оғ taint, which may have been previously withis a line’s thickness of the 
stave, а considerable distance farther iuto the body of the wood. As a 
proof of this being the case, it is perfectly well known that where the sys- 
tem is carried оп, casks must sot remain beyond 86 hours before being 
filled with beer, otherwise spots of mould will make their appearance, and 
all the favour will agaia return to the inside of the cask; clearly showing 
that the germs of the disease have not been destroyed, bat simply with- 
draws behind the screen, to return in all probability, with increased 
violeace. Сап mould and disease be so near at hand and yet the beer aot 
partake of it? 

Steaming frequently causes the complete fracture of the staves, on ac- 
count of the expansion which necessarily takes place; the fibres of the 
wood are destroyed, the resins and other solid matters which bind the fibres 
together are gradually washed away, and each successive steaming, when 
carried to excess, has been known to the pores of the wood with 
3 lb. weight, or nearly the third of a gallon of water, which on coming into 
contact with the remains of the beer (after the cask has been emptied) then, 
most likely, in an acid state, very speedily generates mould, as proved by 
М. Dutroobet, who says—* that a drop of acid In an ounce of water pro- 
duced mould іа eight days.” But independent of the presence of acid, 
water left із the pores of the wood is sufficient of itself in certain situations 
to create decomposition, and ali the worst evils of which the brewer and 
others have to complaia. Bat after all, that steaming will net cleanse а 
cask, has been proved on several occasions, When mouldy casks have 
been subjected to it for upwards of two hours, It hus been found epon un- 
beading them that they have beva in a slimy and filthy condition. Scald- 
log aad “ blowing off,” as it is termed, have then been resorted to, but still 
the casks could not be considered cleau inside; that which appeared be- 
fore the steaming as mould, had afterwards the appearance of glue. 

There is another very important matter as regards damp beiug allowed 
to remain in any vessel intended for the reception of beer. Take the simple 
fact of its being put into a wet jug, or glass—do we not at once find It 
„flat,“ and out of condition? Indeed, so much so that those, whose trade 
it is to bottle beer, are compelled to be exceediog!y particular in having 
the bottles porfectly dry. If it is thas necessary in the one case, surely it 
тезі be 80 to some extent in the other. 

With regard to the sweeteniug the casks by chemicals, the methods are 
as numerous as they are varied. Some use common salt, others soda, lime, 
sulphuric acid, muriatic acid, leys made of ash, beech, or other hard wood, 
ashes, t er with boiling water іа abundance, and шапу other expe- 
dients, all of whicb are attended with labour in tbe first instance, and un- 
headiog and scouring the cask. Much time is aſterwurds spent in waiting 
for these solutions taking effect; and after all this, there ls perhaps ап 
odour left quite as bad as the original one which they were intended to 
cure. The result is, that frequent scaldings with hot water or steam be- 
соте necessary, and the cask is Goally left in the best possible condition to 
generate mould and other evils. 

The machinery in its simplest form for cleansing casks, has hitherto been 
that of a common chain, or, in some instance, a “ mail”-chain, placed lu- 
side the cask, with two or three gallons of hot water, and the cask after- 
wards rolled about іп a backward and forward direction, until it was con- 
sidered to be sufficiently cleansed ; but this bas been found ancertaia іп 
its results, there belng по proof whatever of the chain having traversed 
over the whole of the surface, and particularly іп the angles of Ње heads. 
This process, therefore, is not to be depended npon. 

A piece of machinery was invented a few years since, to work ейһег by 
hand or engine power. It consisted of frames or cradles at right 
to each other, on one contioued shaft, the frames being attached at the 
diagonal points, the casks thus lying in an oblique position, and secured to 
the frames ог cradies by means of а strap and set- screw; а common chain 
was placed iuside for the purpose of cleansing, but owing to the continu- 
ous angular movement of the cask, the chain only acted partially on the 
surface; it was therefore necessary to shift it several times before anything 
like a clean cask соціа, by this method be obtained; so that, from the 
labour in shifting, added tu the uncertainty of having a clean cask, the 
invention met with very little encouragement. 

There was another fitted up some years since at a large establishment ia 
South Wales, at an expense of £1,500, and which is still ia use. It coa- 
sisted of a series of juinted brushes, which are made to revolve һогігов- 
tally ; one bead of each cusk being taken vut, the cask is put upon a truck 
(or something of that kind), aud pushed towards the brush, whioh, going 
at considerable velocity, removes the adhering matters, but owlug to the 
inequality of thickness of the staves, the brushes leave a considerable 
quantity of dirt in Ше ungles, which has afterwards to be scraped or 
brushed out with scrubbing brushes, the latter operation being performed 
by women employed expressly for this work; as шапу as 400 casks per 
day being thus cleaned, und alter being headed up again, are, in cases of 
must or smell, subjected to steam, the use of вода, &., as previously al- 
laded to, at по little expense for damage dune to casks, besides the wear 
and tear of brushes, which is very great. 

Having pointed ош the evil effects of firing, hard steaming, the use of 
chemicals, and other methods, as well as the attempts which have beeu 
made at machinery, to reuder casks in а St and proper coodition to contain 
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beer, &c., we will now proceed to describe the process lately invented by 
Davison and Symington. 

The invention relates Ist, to а new method of making casks ; 2001у, 
до a new method of cleansing casks by machinery ; Srdiy, to а method of 
purifying casks. Оа the improved mode of making casks ;—but first а 
few words on the present plaus, According 10 the present mode, the mas- 
ter cooper being desirous of sending to bis customers only such as are 
made of pure and well-seasoved wood, is compelied to lay by the wood 
for a considerable period, in some cases two or three years. Now, after 
this, the wood is, no doubt, freed from much of its moisture ; some of the 
vegetable jnices have been evaporated by exposure to tbe sau and wind; 
but it should be remembered that the wood in this state is much harder to 
bend than it was in its former green state, so much so, that frequent appli- 
cations of water, assisted by heat. are obliged to be made, before the ne- 
севгагу bending can be accomplished ; with all the care that can be be- 
stowed, ihe staves frequently crack іп the cross way of the wood, which, 
if not through the entire thickness, exhibits itself in the inside іп the form 
of a blister, many of which may sometimes be found in one cask, to the 
great annoyance of the brewer and those whose business it is to see that 
the casks are in а fit state to contain beer or other liquids, as it most fre- 
„quently happens, that when moisture is admitted into these casks, tbe 
listers expand, and form a receptacle for any vegetable or other matter 
which may deposit Itself from the contents of the cask, and by subsequent 
exposure to the atmosphere soon become mouldy, if not ір a musty state; 
hence the plea of the coopers when they ay. We must un-head the cask 
to chip out the blisters.” 

To avoid this expensive and injurious process, as well аз to render casks 
in a much better seasoned state than by long exposure to the atmosphere, it 
is proposed io make use of wood іп its new ог greeh state, that is, when 
the vegetable juices аге іп the pores, in which stale the staves are easily 
bent to the desired curvature, without cracking or otherwise injuring the 
siaves; after being thus beat in the form of casks with temporary hoops, 
making due allowance for shrinkage, they аге in this state to be subjected 
to the action of a continuous and rapid current of heated air passing 
through the interior of the cask (the cask being supplied with a temporary 
cover over the top ead, with a small bole in the same for the exit of the 
air), until the wood has exhaled all its natural sap or other aqueous mat- 
ters with which it was formerly impregnated ; the staves thus become 
denser and harder, all the Gbres being brought closer together ; this done, 
the casks are finally hooped and finished off ie the usual way, the wood of 
which the heads are composed having been previously seasoned іп a віші- 
lar manner, іп chambers properly constructed for the purpose, Casks so 
made are rendered entirely free from sap and other moisture, hence their 
peculiar fitness for warm climates ; and whilst it is of great importance 
for some kinds of beer to have the casks free from all coloured juices, it is 
equally so for other articles, such as hread, beef, &c. Іп proof of the 
heated air so removing these aqueous matters, Dr. D. B. Reid, who was 
professionally engaged to investigate the merits of this invention, states 
“А пет cask of green wood, subjected to the action of heated air, gives 
oat a volatile matter along with a large quantity of water, which, when 
condensed іп a refrigerator, sustained at a low lemperature by a freezing 
mixture, presents a liquid, limpid and coluuriess, like water, but stroogly 
impregnated with the одоог of the wood. Also, the wood not only be- 
comes denser, but has less taste, at least at first, and most necessarily vary 
in its texture, according to the extent to which it hus been heated, and the 
amount of moisture expelled.” 

The new cleansing machines consist of two frames made of iron, one 
revolving inside the other; the inner may be termed а cradie, in which the 
cask is seoured by means of a chain. lever, and catch ; motion being given 
to the outer frame, either by hand or engine power, causes the inner one 
to revolve in a contrary direction, which is accomplished by an eccentric 
next the axis of the outer frame, and to which is connected a set of jointed 
rods communicating with a ratchet, which is Axed on the axis of the inner 
frame, The action is thos :—for every turn the outer frame makes in the 
direction of іш length, the inner one, which contains the cask, moves at 
right angles with the other frame, a distance equal to опе tooth of the 
ratchet, or 1-20ih of the circumference of the cask ; in this way, by the 
time the outer frame with the cask has made twenty revolutions end over 
ead, the inner frame has moved the cask round only once sideways. Thus 
by means of a chain of peculiar construction, attached to a plug suited to 
the bung hole, which is in the first instance ioseried in the cask, together 
with two or three gallons of bot water, every inch of surface becomes 
acted upon and freed from all adhering matter in а very short time. For 
the purpose of more thoroughly cleansing a very bad cask, it is usual, 
after it has revolved for about a quarter of ап hour, to loosen the plug, 
and allow the first water and dirt to run out; then, from a main over the 
machines, to let in about в gallon of clean hot water, for the purpose of 
giving a second rinse. The very worst description of casks are. by this 
process, rendered perfectly clean in the course of half au hour. It is only 
neceasary further to observe, that any oumber of machines may be made 
to revolve at the same time, by applying adequate power, 

To test the merits of this part of the invention, a great number of very 
interesting experiments were gone into, sonic of which were made imme- 
diately under the direction of Dr. Reid, from which it would sppear that 
pid corrents of heated air in passing through a mouldy cask becomes 
loaded not only with moisture, but also with minute particles of mould, or 
ut all events, with some material from the mould, which is proved to де. 
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velope moald into other substances ; which was ascertained by condensing 


the vapour which passed from a mouldy cask, by a current of heated air, 


being found to deposit on the corke of the bottles containing the liquid, a 
very rich vegetation of mould, whilst no such appearance was traced io 
the liquid condensed from fresh casks; showieg that the fact refered to is 
one of the greatest imporiance, as indicating that the action of heated air 
is not merely exsiccative but that it does dissipaie mould. 

Dry heat is а well known рогібег, it having been satisfactorily proved 
lately in Syria, that even the clothes worn by persons who had died of the 
plague, were rendered perfectly harmless by being exposed to 280° Fab. ; 
bat lest this should be going too far away from the subject in question, owe 
or two other simple circumstances may be mentioned, as showing that dry 
beat is the thing needed between the fibres of the wood; take for instance 
а chip from a musty cask, and carry it in the waistcoat pocket for an hour 
or more, and it will be found that the warmth of the body alone bas mate- 
tially, if not wholly, removed the unpleasant odour. In the process of 
firing a cask, it wus found that the average heat from the cresset against 
the sides of the cask, was equal to 350°, and the application of this tem- 
perature for half an hour is usually considered sufficient to remove the 
moisture and smell; but great difflculty is experienced іп applying the 
heat uniformly, aod it is at all times too sudden to effect a complete re- 
moval of the moisture and taint from the body of the wood, in addition to 
the ill effects of charring, The new process insures one temperature 
throughout every portion of the cask, and as it requires only five seconds 
of time (from the rapidity with which the air is propelled) to give every 
crevice of а 36 galion cask a fresh supply of heat, it will be reedily un- 
derstood that by such means, all danger of the wood being barat is re- 
moved, the cask becoming gradnally and speedily deprived of all moisture, 
and with it the compiete evaporation of the “ must” with which that mois- 
ture is impregnated, А 

Contrary to the opinions of зоте, this process is not attended with азу 
injurious effects upon the wood, but the very reverse; it being found 19 
close the pores and render the sorface much harder, ара consequeutiy lese 
susceptible of re imbibiog moisture, and which would be particularly so if 
steam could be altogeiber abandoned in the process of cask cleaning ; the 
residue of the beer would then become hardeued іп the pores upon each 
application of beated air, and would eventually effect an internal protect- 
ing crust or glaze on the surface, which would materially facilitate the 
future cleansing of the casks. 

The advantages of the new system are these :—First, that casks caa be 
made out of green wood instead of very dry and seasoned wood, asd by 
this means be free from blisters, and in every way better fitted to resist 
moisture and its evil consequences. Secondly, that the cleaning of casks 
may be effected by machinery, with every degree of certainty, without un- 
heading or otherwise destroying the constitution of the casks. Thirdly, 
that casks may be reudered sweet, pure, and unifurmly dry, without the 
injurious effects of either un-beadiug, the ose uf chemicals, or hard aleam- 
ing. Lastly, that the means by which the whole is accomplished, are nut 
only simple, speedy, and to be depended upon, but at one-fourth the ex- 
pense of апу other system where un-beadiug is resorted to. 

The heating apparatus consists of 15 cast iron pipes of a boree-shoe 
form—the internal sectional area of each being 12 inches, and the external 
heating surface 1665 superficial inchee—these drop into sockets connected 
with a horizontal pipe, of 9 inches diameter, which is placed on each side 
of the surface, and the divisions in the latter are so arranged ihat che air 
іп its passage towards the nozzles first passes through four of the Богве- 
shoe pipes; next five, and then віх, pipes; this is for the purpose of mak- 
jag room (ог the expansion of the air, which, it will be observed, has by 
this time passed three times over the furnace. The air on passing away 
from the віх pipes immediately rushes through the nozzles, and from theece 
to the interior of the casks over which they are placed. Тһе air is pro- 
pelled hy means of a fan of 18 inches diameter, ut a speed of 1,400 revo- 
lutions per minute. The apparatus is also furnished with a boiler which 
is placed over the heatiog-pipes, the external heat of which tends greatly 
to forward the generation of steam, which is used for the purpose of warw- 
ing and sligbiy moistening the casks previous to beiog Guivhed off with the 
heated air. The water in the boiier serves for charging the casks during 
the cleansing process, as befure described. 

Ап apparatus such as now described, consisting of cleansing machines, 
and 21 nozzles, for heated air, has been io operation at Messrs. Truman, 
Hanbury, Buxton, and Co.’s brewery for upwards of two years, during 
which time opwards of 70,000 mouldy casks have been cleansed and pu- 
гібеа ; а great proportion of which would һауе required, under the old 
system, to have been either unheaded, and remained so fur a considerable 
іше, or have beeu subjected both to * firing” and hard steaming, at as 
expense of at ieust 10d. рег cask. The apparatus alluded to is capable of 
cleansing and purifying 230 casks рег day, or 1,829 per week, al as ex- 
pense as under, via. 

Fuel for ſurunce, 2} tons, at 22s, 


3 16 0 

Proportion of fueil to engines, 13 owt. . . . 13 3 
2 men and 1 boy, but say 8 labourers, to attend to ma- 

chines aod hot air apparatus, each 20s. . 2 0 0 

Total 46 8 8 


) Or under 13d. per cask. 
This does not include the interest of money sunk in fitting ар the sp- 
parutus, or the cost of wear and tear; bat icclading the whole after twe 
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сат bard working of the apparatus, it is found that each cask (inclading 
deus puseheons, and the larger description of casks), exceeds little 
beyond 844., or one-fourth what it cosis by the present system, 
Wood seasoned by this process is particularly applicable to foor boards, 
snd house fittings generally, for cabinet work, musical instruments, car- 
nage hoilding, &c., as shown һу the annexed table: 


Comperative Strength of Various kinds of Wood in a “ Seasoned” and 
„ Unseasoned” state, 


f Wood Weight аа) * 
ibang Weicht. aner laches &| Weight 
? oa Hot Air enored tenths. in ibe. 
I. Br seasoned...) 1°16 | 1:09 | “07 3% 201 ~ 
2 do 117 | 1-08 | 09 3:3 190 8-8 or nearly 9 
3 @о......] 119 | 11 | 09 | 4:0 | 214 | | per cent. added to 
4 Fir not seasd. | 1-18 | — — 3˙6 190 | f strength of Fir by 
5 do 115 — — 88 190 | | seasoning. 
6 do 1:05 | — — 4˙0 176 
}!Blm seasoned.| 133 | 1:21 | 12 3˙5 120 
2 do. . .. 13 | 118| 125.106 ] 12:3 per cent. 
3 9о......| 14 127 | 13 43 128 || added to strength 
«Ша not seasd.| 1'15 | — — 6˙5 106 | fof Elm by sea- 
5 %......| 1:21 | - — 5˙7 99 | | soning. 
6 do 136 — — 6˙1 110 
ЦАзЬ seasoned 156 | 144 | 124 234 
2 %......| 131 | 1:38 | 13 68 252 44:7 per cent. 
1 %......) 146 | 133 | 713 61 248 | | added to strength 
4 : -|--|6 176 | fof Ash by sea 
— — 8˙5 162 |1 soning. 
— — 8˙ 169 
171 | 14 5 257 
1:62 | 14 5 279 61:9 per cent. 
163 | 718 5 280 | | added to strength 
— — 7˙5 176 | fof Beech dy sea- 
— — 7 180 | sonlng. 
— — 5˙5 148 
1-73 | 15 | 6 299 
1-77 | 1 | 5 | 270 ) 26-1 per cent. 
1:36 | 09 — — added to strength 
— — 6˙2 218 | f of Oak by season- 
— | — | 69 | 227 || ing. 
— -- 6 232 


AGE OF VOLCANOES. 


At the Royal Iostitotion, April 30, W. R. Нлмптом, Esq., in the chair, 
a paper was read “ On the Age of the Volcanoes of Aucergne as determined 
by the Remains of successire Groups of Land Quadrupeds.” By C. Lyin, 
Esq. 


The region of extinct volcanoes of Auvergue derives its peculiar interest 
from the circamstance of its never having been submerged beneath the sea 
during a period in which its geological and geographical structure, and the 
animals and plants by which it has been inhabited, һауе nndertzone а great 
succession of changes. In the rest of Епгоре generally the volcanic rocks 
have either been originally of submarine origin, or the surface since they 
were produced has suffered во much denudation by the action of the waves 
of the ocean os to make it impossible for вв to ascertain the form and man- 
ter in which the eruptions took place, or the relative position which the 
igneous formations held at first to the hills, plains, and valleys Шер exist- 
ing. After describing the several classes of rocks in Anvergne—the granite, 
the eocene freshwater, and the older and modern volcanic, each depicted 
by different colours іп an extensive landscape enlarged from a view of the 
valley of Chambon (Pay de Dome) by Мг. P. Scrope.— Mr. Lyell said he 
sould dwell chiefly on the antiquity to be ascribed to the Puy de Tar- 
taret, a type of one of the most modern cones of eruption in Central France. 

e comparatively recent origin of this conical hill of seoriæ, with its crater 
at the sommit, is ТЕЛЕ by its standing at Ше bottom of a deep valley ex- 
cavated through the alternating beds of pumice, trachyte, and basalt, be- 
longing to the more ancient volcano of Moat Dor, and partly through the 
кісен and fundamental granite. It is farther confirmed by the course 
9 а powerful current of lava; which, proceeding from the base of the cone, 
tows thirteen miles down the channel of the River Conse, stopping at the 
town of Nechers, near Issoire. The lava occupies the ancient river-bed, 
atd is observed to contract in its dimensions іп the narrow gorges, where 
italo gains in height, like the water of a river flowiug through the arch of 
a bridge; and to expand again where the valley opens, where it spreads 
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into a broad sheet baviag a level surface, It also ows up the channels of 
tributary streams till it attains a level corresponding with the top of the 
lava at the poiat of junction of tha tributary with the mein valley. But 
al these appearances prove that the lava bas flowed as it woald now 
do if it were remelted and made again to descend the same channel, it 
nevertheless bears in some part of its coarse the marks of considerable 
age. 

Before considering these, Mr. Lyell entered Into a short digression to re- 
fate the doctrine of the mediaeval origin of the volcanoes near Clermont, 
advanced by a writer ів the Quarterly Review for October 1844 (р. 395), 
where it is pretended that Sidonios Apollinaris, Bisbop of Clermont. who 
flourished at the close of the fifth cenlury. bas borne explicit testimony to 
“ the volcanic eruption, the crumbling of the cones, and the beaping up of 
the showers of ashes and scoria cast forth amidst the fires.” The passages 
relied on occur la a letter from Sidonius to his contemporary, Mamertus, 
Bishop of Vienne, in Daupbiny, written whea Auvergne was threatened 
with a fresh irruption of the Goths; to avert which danger the Bishop 
proposes to adopt certain forms of prayer (rogations ог litanies), which 
Mamertas bad already introduced on the occasion of some “ prodigies” 
which had happened in Danpbiny sixteen years before. In allnding to 
these pheoomena, Sidonius says shat“ the walls of the elty of Vienne were 
shaken by frequent earthquakes, many Gres broke out, and mounds of 
ashes were heaped up over the fallen copings of the walls.” “Мат modo 
scene mœnium publicorum crebris terre motibus concutiebantur, nanc 
ignes мере Gammati caducas culminum cristas, superjecto favillarum monte 
tumulabant.” Deer also took refuge in the foram, and the people бей; 
all but the Bishop, who hed а rigbt to reckon on divine protection, because, 
аз Sidonius reminds bim, on a former occasion, the батев at his approach 
had miraculously receded out of reverence to his holy person. At the 
time of the earthquake be (Mamertns) bad told bis people that their re- 
pentant tears would extingoish the Gres sooner than rivers of waler, and 
the steadfastness of their faith would cause the rocking of the grouod to 
cease. Sidunius finishes with asking the Bishop of Vienne to send him 
some relics to make all secure. The style of the whole epistle ів so faulty, 
ambitious, and poetical, asto make it difficult to know the exact value of 
the expressions, and daugerous to found upon them any philosophical 
argument about natural events. There is not a word about Auvergne, but 
simply au allusion to the shocks which appear to bave thrown down build- 
ings and caused (as usual ір such cases where roofe fall in) great conſla 
grations and heaps of cinders. The terror of the wild animals when the 
earth rocks, aod their senaitiveness to the slightest movements, are well 
known. Althongh the epistle proves Sidonius to have bad a fair share of 
the credulity of his age, both iu respect to miracles wrought in favour of и 
contemporary saint and the efficacy of relics, it would be unfair to charge 
bim with a belief in the occurrence of a volcanic eruption at ог uear the 
site of the city of Vienne, which the investigation of the ablest government 
surveyors, to whom the construction of a geological map of France bas been 
intrasted, has entirely disproved. There аге, іа fact, no monuments of 
volcanoes, ancient or modern, in Daupbioy ; and If there һай been they 
would not throw light on the date of eruptions in Auvergne. 


Bat to return to the lava-stream of the Puy de Tartaret befure alluded 
to—what geological antiquity can we assign to it? Iu one of the gorges 
the entire mass of solid basalt has been swept away by the torrent, so thut 
the former continuity of the stony current is interrupted for several hundred 
yards, at a point about midway between its efflux from the cone und its 
termination. This implies a long period of excavation. In another place, 
about one mile and a balf from St. Nectaire, an old Roman bridge, still 
passable, having two arches, each fourteen feet wide, spans a deep ravine, 
cot by the Coase throagh the middle of the іатн, which is bere of columnar 
structure, The bridge is supposed by French architects and anliqaaries 
to be of the date of about the fifth century; yet the springing of the arches 
proves that when it was erected the ravine was of the same width as now. 
Nevertheless, while signs of denudation such as these attest the vast 
amount of removal of hard rock since the lava fowed and was consolidated, 
the contemporary cone of loose, incoherent scorim has stood in its exposed 
position ut the very bottom of a valley, entire aod uninjured, the rain-water 
being instantly ubsorbed by the porous mass; and по rill being allowed to 
collect on іш fanks. It is clear thot if any flood of water had passed over 
Auvergne, If any inundation bad raised the Lake of Chambon thirty or 
forty feet, lt must have carried away the perishable cone. The lake alluded 
to owes its origin to the damming up of the Couse by the volcano and by 
landslips which accompanied the eruption. 

But the most conclusive evidence, according to Mr. Lyell, of the remote- 
ness of the period at which the cone and lava of Tartaret originated bas 
yet to be set forth, and bas only been distinctly brought to light since be 
revisited Nechers in 1843, when the Abbé Cruizet pointed out to him a 
locality near the lower extremity of the great current, where fossil bones 
of extinct animals had been discovered in а meadow, between the base of 
the lava and the channel of the Couse, now ten feet lower in level than the 
lava. In company with Mr. Bravard, Mr. Lyell explored the spot; aod 
tbey convinced themseives that the bone-deposit passed onder the lava, 
which here forms а mass thirty feet thick. Subsequent investigations not 
only confirm this view, but have enabled Mr. Bravard to obtain from be- 
neath the stony current a considerable number of additional usseuus re- . 
mains, referable to the genera Equus, Sus, Tarandus, Cervus, Caais, 
Felis, Martes, Putorius, Sorex, Talpa, Arvicola, Spermophilus, Lagomys, 


. Lepus, ànd according to Mr. Waterhouse, Cricetus or hamster, and others, 
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besides the remains of a frog, lizard, and snake, and the boves of several 
birds. Mr. Owen has examined some of these remains for Mr. Lyell, and 
tecogaises among them the Equus fossilis and Tarandus priscus, both extinct 
species, ocourring in the caves ef England, with the contents of which ge- 
noraliy this assemblage of fossils from Auvergne appears lo agree very 
closely—there being a predominance, according to Messrs. Oreizet, Bra- 
vard, and Pomel, of species not known to exist at present with an inter- 
mixture of a few others andistinguishable from quadrupeds now inhabiting 
Europe. Among the land- shells associated with the bones, were found 
+ Сусіомота elegans, Clausilia rugosa, Helix hortensis, Н. nemoralis, Н. 
lapicida, and H. obvelute—all recent, and all, with the exception of the last, 
now foond іп the immediate neighbourhood. Mr. Lyell thinks it prebable 
that the deposit of red argillaceous sand under the lave containing these 
remains, was derived chiefly from volcanic matter, which the eruptioo of 
Tartaret threw out, and thatthe fossil animals perished by floods оссавіооей 
by that outburst. That a similar Fauna continued to live іп Auvergne 
after the latest eruptions, is iaferred from the discovery of the remains of 
many of the same group of animals—Spermophilns, Lepus, Castor, and 
others, in the clefts of a lava current as modern as that of Tartaret, ob- 
served at Anbidre, near Clermont. This Fauna, so different as а whole 
from that now living in Europe, evideotly inhabited Auvergoe, when the 
valley of the Couze had been excavated down to the same level as that 
over which the lava of Tartaret fowed:—yet its antiquity must be ex- 
tremely gradual dying-out of species and the introduction of 
вет ones taking place, according to Mr. Lyell’s views, with extreme slow- 
ness. The fact that the shells belonged ali to liviag epecies (which possi- 
bly might not hold good if a larger number were obtained) affords по pre- 
sumption against ап indefiaitely remote origin as compared to the periods 
of history and tradition, because the lecturer has shown that the ravine of 
the Niagara (“ Travels in М. America,” vol. i. ch. 3) and the Delta of the 
Mississippi (Reports of the Brit. Assoo. for 1846), both of which must have 
required an enormous period for their formation, are, severtheless, posterior 
ia date to deposits fall of the recent land aod freshwater shells of North 
America, associated with the remains of quadrapeds, nearly ali of which 
are now extinct. 
lt was shown that all the volcanoes of the modern class of which the 
Pay de Tartaret is a type, were not formed at once, for the iavas of some 
(as for example, at Champheix, іп the same таһеу of the Couze) stand at 
n greater height above the actoal river-courses und repose on ancient ailu- 
vium formed whea the valleys were shallower. То aliow time for the ejec- 
tion of these numerous cones and lava-carrents, of which there are several 
handreds in Centra! France, we require a long series of ages, all subse- 
vent to the miocene period, to which another class of monuments of ante- 
rior date are referable—as, for example, the bone-bearing alluviums alter- 
nating with volcanic formations (pumiceous and trachytic) of Moat Perrier, 
to which a distinct Fauna (of the genera mastodo, еіерћао‹, hippopotamus, 
tapir, Кс.) belonge. Some of the valleys cut out of the still more ancient 
lacustrine strata were only half eroded to their present depth іп the mio- 
cene period, and were occasionally filled up with miocene deposits and 
afterwards re-excavated, Ii is possibie in Auvergne to distinguish the rela- 
tive ages of a great variety of elluviams containing the bones of terrestrial 
quadrupeds, іп consequence partly of their preservation ander lavas of dif- 
ferent ages, and partly their position on the sides of valleys which were 
gradually deepened ; no food or return of the ocean having disturbed the 
surface and mingled the fossils of one period with those of another, as bas 
happened іп England and most parts of Europe. The oldest Fauna of 
land quadrupeds in Auvergne, that found іп a fossil state in freshwater 
strata or marl and limestone, older than the trachyte of Moat Dor, consisted 
of species of Paleotherium, Anoplotherium, Anthracotherium, Opossum, 
Ко.) analagous, in great part, to.those of the Paris basio, with some mio- 
cene forms associated and belonging, according to Mr. Lyell, to ир upper 
еоселе group, newer than the Parisian tertiaries, or the uppermost fresh- 
water of the Isle of Wight. Heace it follows that the whole succession of 
revolutions іп the animate and inanimate creation which have occurred іп 
Central France since the land emerged, vast as they are in duration, as 
compared to the era of the more modern volcanoes, is nevertheless, oon- 
siderably posterior to the mariae clay оп which London із buiit ;—this last 
being опе of those tertiary deposits which rank as bat the monuments of 
yesterday іп the great calegdar of geological chronology. 


IMPURITIES OF WATER. 


At the Royal Institution, April 16, Prof. Solly delivered a lecture Oa 
the Impurities of Water and the Mode ef its Purification,” 


Mr. Solly described fresh water as the result of distillation from the 
ocean. In the progress of this operation, the vapour іп the first instance, 
and the condensed liquid subsequeutly, must become contaminated with 
whatever foreign matters exist in the atmosphere which receives the former, 
and the strata of the earth oo which the latter falls and through which it 

lates. But even at the outset of this natural chemistry there is im- 
purity. Alkalloe salts, as Mr. Solly has already demonstrated. rise іо 


vapour; therefore no water which is evaporated from the sea сап be pure. 


The analysis of water is simple in theory. The gaseous or solid substances 
contained іп, or combined with it, being detected by few tests. Before, 
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however, the analyst has recourse to these, he attends to the physical quali. 
ties of the flaid—any odour, or colour, or taste, being at once indicative of 
impurity. These impurities are either organic, or inorganic—1. 
Gaseous. If common air be present in the water, it is detected by beat; if 
carbonic acid gas, by lime-water; salpboretted hydrogen is discovered 
its odour, and by its blackening salts of lead.—9. Inorganic Matters, These 
are өйһег solid substances, as clay, held іп ioa by matter 
ос else insoluble substances held із solution by the gas that із present іп 
the water. Thus, Carrara-water ia chalk dissolved in water by the excess 
of carbon thereia. There remain other inorganic substances, as common 
salt nod some salts of iron, which are essentially soluble. Besides these 
impurities, water kept in leaden vessels often contains a trace of that metal. 
Mr. Solly noticed the familiar testa by which these are recognised —S. 
Organic Impurities in Water are chiefly noxious by the salpharetted hydro- 
gen and ammonia which they produce, and which is usually perceptible to 
the senses. The effects of these various impurities were next өресібей. 
Mr. Solly explalned, from the principle of saponification, how water cou- 
taiainy salts of lime decomposes the soluble seda өт potash ғар, and forms 
an insoluble time soap, which is useless for ali purposes of washing, Не 
quoted the opinion of some experimenters, tbat bicarbonate of time rather 
improved than deteriorated the utility of water for culinary purposes ; but 
he maintained that It was injurious to the vegetation of plants, in couse- 
quence of the deposit ou their leaves which it left on being evaporated. 
Sulphate of lime is always injurious for culinary uses, inasmuch as it is · 
terferes with the solubility of many organic substances, as tea, бс, Hav- 
ing briefly adverted to the injury produced by tbe earthy impurities of 
water when they are deposited ia water-pipes, boilers of steam-veesels, 
&c., Mr. Solly lastly suggnsted various methods of freeing water from the 
impurities which he had described. Solid matters are separated by filters 
of sand or of fineiy-powdered charcoal. The latter substance possesses 
the additional property of absorbing gases: hence its use in sweetening 
fetid waters. Carbonate of lime is decomposed by the mixture of merias 
of ammonia in the water whieb contains it. This practice bas been foend 
efficacious in preventing deposits in steam-boilers. Gypeam may be thruwa 
down іп the form of carbonate of lime by adding carbonate of soda. А 
very ingenious process for the same purpose was exhibited :—by filtration 
tbrough oxalate of baryta, sulphate of lime is entirely separated from іш 
solution. This operation may stiil leave a trace of the oxalate of beryta іп 
the purified water. This small contamination, however, тау be entirely 
removed by making the fuid pass through a second fiter of phosphate of 
lime. The water then becomes perfectly pure. With respect to the most 
dangerous of all impurities—the salts of lead—Mr. Solly showed that, wa- 
less common water contain (as we understood) from ұш to гі Of its weight 
of earthy salts—such as sulphate of lime—it ought never w be used as a 
beverage when kept іп leaden cisterns. These earthy salts protect the lead 
from the action of the water.— Mr. Solly referred to the attempt to reader 
lead insoluble by alloying i: with 3% of іш weight of arsenic. He thea 
spoke of the signal faiiure of an endeavour to protect lead from the action 
of water by placing it іп contact with zinc, The result of thie experiment 
was а vastly increased corrosion of the laad by the water in which it was 
immersed ; which was, therefore, reodered additionally poisonous. 


VULCANIZED INDIA-RUBBER. 


At the Royal Institution, April 90, Mr. Влоскерон explained “ The Pre- 
paration of India-rubber by Vulcanization and Conrersion.” —Mr. Brocke- 
doa’s object іп this communication was to describe—1. A mode of treuting 
india-rabber by which пет properties are imparted to this substance. 2. 
The new uses іп the arts to which these acquired properties now reader 
india-robber applicable. Vulcanization and conversion denote that comhlaa 
tion of india-rabber with salphar from which the new properties about to 
be described resuit. The process of converalon consists in submitting is- 
dia-rabber to the action of bisulphuet of carbon mixed with chloride of sal- 
phur. The caoutchonc cannot, however, be penetrated by this process to 
any depth; und therefore it is inapplicable when the mass to be acted on 
із thick. The process of rulcanization, which seems to be more applic- 
able, is the resuit of many experiments made by Mr. Hancock; who found 
that caoutchouc, when immersed in а bath of fused sulphor heated to 
various temperatures, by absorbing the зшрћаг, assumed a carbonized ap- 
pearance, and lastly acquired the consistency of horn. It was lu the course 
of these changes that it attaioed the state of vulcanization which Mr. 
Нгоскейоа afterwards described. Тһе same vulcanized condition cas, 
however, be produced either by kneading the indla-rubber with eulpbor 
and then exposing it to a temperature of 190°, or by dissolving the ind in- 
rubber in any knows solvent, as turpentine, previously cha with sal- 
phur. Having thus explained the processes, Мг. Brockedon desvelbed 
the effect which they produced oa the caoutchouc, 1. The india-rubber, 
thas treated, remains elastic at all temperatures. Іп its ordinary state R is 
quite rigid at а temperature of 40°, 2. Vulcanized caoutchouc із sot 
affected by any known solvents, as bisalphuret of carbon, oaphtha, or tar- 
peatine. 3. It not affected by beat short of the ees rete et 
acquires extraordinary powers of resisting compression. со, u nnen 
ball wus broken to pieces by belag drives throngh а mase of vun 
caoutchouc—the caeutchouc itself ethibitiog no otier trase of he pastege 
man a scarcely perceptible rent. The applications of this pobstauce apprer 


Oer readers are familiar with the өсегіне of the 
5 5% for locks 
ia purpose А springs 
aad for the racks of window blinds. It is also capable of being moulded 
iato the most intricate ornaments ; its cbaracteristic elasticity all 
embarrassment ia relieving the uadercet parts. It fornishes 
bottles for volatile substances, like ether; as well as an excellent ink- 
„It is adapted to protect from corrosion wires subjected to the ac- 
of the sea. as in the case of the wires required for the projected electric 


commeanication between England and France. For the same reason, air 


tebes of vulcasised rubber are better suited for life-boats than those formerly 
mede of cnnvas, which are Б to be destroyed by the action of the water. 
A similar tebe been used with success as а substitute for аз iron band, 
зз the tire of a carriage-wheel ; and it is stated that a vehicle so arranged 
reas кәсі easier than ов the present plan. But perhaps the most im- 
porast application is in its use in railroads and railread carriages. lathe 
former, it is laid between the rail and the sleeper, and thes prevents the 
tails from indicating any traces of pressure; and the springs connected 
with the buffers of the latter, when formed of vulcanized caoutchouc, can 
пег be broken nor can their elasticity be sarmounted by any degree of 


soscusstve violesce. In conclusion, Мг. Brockedon exhibited objects ilias- 
trative of the great physical ehange induced оо cacutchouc by vulcaniza- 

wel an a are ef loser ыты не она pase) tr Nee fio 
a аға ter-press (like а atereot page , Не 
ае noticed its verfolgen in making epithons for surgical purposes, gloves 
ted бово fer gouty persons, Ас. 


б 


SCENERY AND DECORATIONS OF THEATRES, 

Abstract of a lecture delivered at tbe Decorative Art Society, April 14, 
“Ой the Scenery and Stage Decorations of Theatres,” by Мг. Joun 
Dwren, V.P. 

The autbor stated that the opinion which he had formerty expressed 
{see Journal, р. 23] on construction had, in the Thédtre Hi , ге- 
cently in Paris, been ia many rerpects exemplified. The criticisms 
оров this theatre state, that every person obtaining a seat is enabled to see 
бе whole of the stage. With reference to the proscenium, he had become 
wore forcibly impressed with the advantages arising from the form which 
be had then suggested; and he stated that Mr. Frederick Chatterton bad 
since informed him that his instrument (the harp) was more favourably 
beard in Covent Garden than іп any other of the metropolitan theatres. 
la an ornamental and artistic view, the form which he proposed combined 
some very essential properties. The proscenium, he considered, should 
form a frame to the animated picture on the stage; and the broad equal 
surface offered through his anggestion afforded an ample and suitable field 
ea which to display rich and fanciful embellishments. The Surrey Theatre 
іш аз example of this framelike character, —and, together with the drop 
кезе, exhibits thus far а satisfactory effect ; and іп the ThéAtre Histerigue 
this has been attended to with success. usual arrangements within 
Ше proscenium of crimson draperies frequently exhibit marvellous com- 
psitiens—but of that commonplace nature which he would assist in 
etterminatiog. А drop-scene, he said, certainly required consummate 
still, The peuse in the excitement from the stage effects leads to the 
csternplation of the house in its teut ensemble—thue demanding a two- 
fold consideration ; а subject of appropriate and interesting character; 
together with a proper regard to the general interior of the theatre. Mr. 
Dwyer noticed several devices which bave been applied for drop-scenes, 
tech аз the looking-glass curtain at the Cobourg some years ago—which 
be termed а costly absurdity, altboogh at that time thought “a great hit.” 
Bat a drop scene painted by StanGeld for the opera of “ Acis and Galatea,” 
prodaced at Drury Lane some years ago, he pronounced to be a fine work, 
It displayed in vignettes ideal scenes by the artist from the opera; and 
thos offered to the mind’s eye congenial Art during the pauses between 
the acta, Nevertheless, these pictures were placed within elaborate 
frames, contrasting strongly with the general expression of the theatre. A 
Фор-сере paue iy Mr. P. Phillips for Astiey’s was mentioned as а 
proper application of art to this purpose. It was intended to harmonise 
with the general business of the theatre, and was ас excellent illustration 
di, the subject being “ Victoria’s return from Olympian games with a 
Procession to the васгібсе.” The groups thus brought together bad direct 

performances on the 


са the stage ; and observed that thie principle bas been regarded, іп some 
d at Her Majesty’s Theatre, where the 
of opera and ballet, bet іс coenection with 


tater of tho interior, of which И ocoupies so large а preportion. 
waded that more вану in this particslar ought to be attempted ; and stated 
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е appear. 
concealing 


He also s that they admit of a very -diferent arrangement 
the Bade 3 with modifying reflectors; and that it would be 
advantageoas to carry off the nozious result of combustion, He advocated 
atroager side-lights, having their intensity regulated із accord- 
ance with the shadowing оп scenery; and he mentioned, witb approval, 
the effects thas occasionally produced іп moonlight scenes. Mr. Dwyer 
then explained the management of coloars for artificial light, —ihe exagge- 
ration neceseary,—the vigorous lights and shadows, and the broad und. 

touches whieh form the scese-paiater’s art, A slight knowledge 
of the stage, be observed, would be sufficient to prove that, at the present 
time, with ове or two exceptioas, the imitation of ostward things is very 
imperfect. They are but half represented. The banqueting hall ig re- 
splendent with geld and silver, and gorgeous magnificence everywhere but 
oa the floor ;—and the forest luxuriant with foliage, aod intricate with 
beauties in form and colour, is robbed of half its fair praportioa of effect 
by the poverty on whieh it stands. 

Mr. Dwyer stated that snecees had usually attended the carefal “ getting 
ор” of plays; and that taste extended to the merest trifes bad generally 
been appreciated by the pablic. A description was given of the arrange- 
ment of “ wings, fats, and fy borders; and the ledicreas contretempe of 
the scene-shifters in their working dresses appearing on the stage to remove 
refractory scenery, together with other casualties iscidental to the chan 
of scenes during the acts, were adduced as sufficiest reasons for advocating. 
а lees frequent resort io that practice. 


April 28.— Mr. Dwyer read the second portion of a paper on the above 
subject, commencing with an examination of the advantages derivahle 
from placing the acenery obliquely on the stage, referring of course to the 
wings and set scenes, the fats or back scenes being in the usual position. 
Some dificulties іо perspective having been alluded to, it was stated that 
for drawiug-rooms aod ке pena the scenery ought to be arranged with 
due regard to the ground-plan of what is to be represented. This would’ 
enable actors to enter or take leave in a complete manner; they would not 
be observable by those in the side-boxes when approaching or lingering for 
that purpose, and their voices would reverberate and be carried into the 
body of the theatre. А scene in the “ Flowers of the Forest, aow being 
келг ДАЙ atthe Adelphi, was described аз ар example, aud also as clearly 
showing tbat with soma atteation to ground-plan in setting out an interior, 
together with an introduction of bay windows, octagonal recesses, Кс., 
the variety and perfection of scenery would be greatly advanced. 

Mr. Dwyer then directed attention to the principles of design, which he 
considered аз mainly divisible into two classes, ideal and constructive ; 
the former embodying certain characteristics without refereace to natoral 
laws, and the latter demanding strict attention to the fundamental princi- 
ples of composition in ам. Ideallty, it was said, had in some extrava- 
gansas been developed iu a surprisiag aod ingeaions manner, and delicate 
coaceptions іп а гебсеб taste were frequently introduced with that remark- 
able freedom peculiar to the Sehool of Art. 

Some chalk sketches, designed for the scenery to the“ Enchanted Fo- 
rest,” lately performed at the Lyceem, were exhibited as illestrations of 
the vigorous manner and spirit of this class of compositions. Construstive 
design was described as necessary to architectural subjects. The opinions 
of Prof. Cockerell and others were quoted іо acknowledgment of the art- 
istic talent, together with accurate knowledge of the architecture of remote 
ages, which are frequently displayed іп onr theatres; and the reader sug- 
gested that if the attention of the students in decorative art at the Govern- 
meut School of Design were directed to the cootemplation of the better 
scenic productions, baving the beauty and principles of design explained, 
this would be found one of the most practical and efficient modes of ac- 
quiring knowledge. 

He regretted that many admirable works of art, executed for theatres 
should have had such a transient existence, leaving scarcely a trace behind 
them. The creative funcy and design ia numerous instances ought to bare 
been preserved at any cost; and he argued that students іп art woald, іп 
a careful contemplation of scenery, realise more freshness aad origioality 
in ideal and constractive desiga than from any other class of examples. 
Kaowing its power and vast unexplored range, he felt ва earnest desire 
that scene painting ebouid be (айу and properly estimated. Engraved 
examples might offer ап interesting collection of the most ingeaious fancies 
of the most eminent ariists. 

Perspective, the reader observed, constitutes one of the greatest obsta- 
cles to perfection in scenic effects, and he alluded to the defects which 
ordinarily appear in set-scences, from their being made op of various parts, 
placed at intervals along the stage, each part drawn, probably, at a difer- 
ent perspective angle. The peculiar manner of treating perspective for 
theatrical purposes was explained. While the situation of spectators 
varies greatly, the treatmeat must necessarily be imperfect. It is, there- 
fore, usual to set out scenery with two points of sight, but he preferred, 
in architectural subjects, to bav» tiree, and (о have them placed near the 
centre, во as to comateract the ейесі of opposition іп the horizontal features 
of the wings, whereby the scenes are frequently made to appear lioisted. 
Noenes showing grouad іп perspective. are frequently spoiled by the visible 
Junotien of the wings and the floor, tbus disturbing the Illusion of distance 

by the artist; and he would tint the lower portion of the scene 
with colour similar to that of the stage. Architectural drop-scenes were 
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frequently objectionable from the same cause, and he maintained that they 
maoa never be thas applied, but only as pictures withia frames, if applied 
at all. 

Тһе effect of linear and aerial perspective was adverted to, and the 
softening induenees of colonr in aerial perspective were described as per- 
taining to the highest order of artistic talent. Scenes of thia kicd are com- 
posed of a number of parts, the flats representing sky and extreme dis- 
tance, while the middie distance and foreground are broken Into perspeo- 
tive formes. Float-lights being placed behind these parts, impart brilliant 
effects that no colouring can attain to, resembling the sunny spols of a 
landscape. 

Linear perspective required, it was said, very great consideration, and 
failores in street architecture, and similar sahjects, are often evident to the 
least initiated observer. The artist, however, has to contend with serious 
disadvantages from not being permitted to set out this class of scenes upon 
the stage instead of in the painting room; and the manner іп which they 
аге produced ought to be borne іп mind when judging of their merits. 
Street architecture offers a peculiar difficulty from the actors influencing 
the scale by thelr comparative size; this illastrates the great absurdity of 
placing a façade of the National Gallery or other well-known bolldiog 
within the area of a theatrical scene, without a proper regard to distance. 
Ав an instance of а favonrable effect, he named a scene in the “ School for 
Scheming,” at the Haymarket, representing portions of streets abuttiag on 
the quay t Boulogne, which he considered far removed from a common- 
place efv. l, and that it also testified what might be obtained by placing 
acenery obliqnely. 

Mr. Dwyer next alluded to the taste and refinement Madame Vestris 
had first presented to the public in her drawing-room scenes, elegantly and 
completely fnrnished; and he also mentioned with commendation some 
interiors produced at the Haymarket, in a similar spirit. He admired 
this perfect kind of representation, and was pleased with the manner іп 
which it had been extended to exteriors, garden scenes, &c., and he re- 
ferred to the garden scene in the Lady of Lyons,” at Sudler’s Wells, іп 
which the stage is covered with a painted cloth imitative of gravel walks, 
grass plots, shrubberies, &c., prodacing together a very superior effect. In 
а snow scene іп the “ Buttle of Life,” at the Lyceum, the stage was co- 
vered with painted canvas very successfully, and in the Flowers of the 
Forest, the scene of a village church, with weil-woro paths, &c., simi- 
larly treated, was equally skilful and pleasing. 

Mr. Dwyer commented npon the fits and starts usual to these matters, 
stating that the better scenes were exceptions, while the imperfect school 
retained the predominance. As one of the earliest and most perfect illu- 
sions ever depicted, he described a scene introduced in the opera of * Acis 
and Galatea.” The last scene in the ballet of “Coralia,” at her Majesty’s 
Theatre; was also fully described, as an eminent example of scenic dis- 
play. 

The anthor then noticed the machinery pertaining to theatres, aud re- 
commended the use of painted canvas placed on rollers sufficiently lofty so 
as to dispense with the series of curved, scolloped, aod straight fly borders, 
ordinarily representing sky, Ұс. Не next reviewed the inconsistencies 
which occar in scenery and properties being of a different period in cha- 
racler and style to that of historical dramas, mentioning u scene іп * Lucis 
de Lammermoor,” at the Паһап Opera House, Covent Garden. It repre- 
sents а Norman interior furnished with one chair of modern French style, 
and a table of doubtful period, the story of the opera heing іп 1669. Не 
contended that those adjuncts are imporiaut: 651. that if costume, man- 
ners, and customs are rendered faithfuily, properties should receive equal 
attention, The progress iu matters of costume from the time of Garrick 
was noticed, and the properties introduced by John Kemble, Planché, and 
others, were mentioned with encomiums. The increasing taste of actors, 
shown in careful dressing and weariog apparel with a bearing іп accord- 
ance with the period represented, was also favonrably commended, as 
displaying research and accurate study of their art. Mr. Dwyer drew 
attention to the force with which the varieties of colours ja dresses may 
be developed, by having regard to the backgrouud and to the position of 
the actors. An acknowledgment was made of the elevated taste and artistic 
arrangements which Mr. Macready had frequently shown in groupings 
and tableaux, aod he concluded with the expression uf a desire to find а 
proper feeling more generally established between Ше artists, actors, and 
managers, so that the capabilities of combined talents might produce 
results at once gratifying, elevating, aod promotive of the welfare of the 
arts. 


INSTITUTION OF CIVIL ENGINEERS. 
April 27.—Sir J. Renu, President, in the Chair. 


“ On the laws of Ieechronism of the Balance-spring as connected with the 
wake order of adjustments of Watches and Chronometers.” Ву Мг. С. 
ворзнам. 


The first portion of the paper gave an historical sketch of the horological 
mrentions and writings of the artists of the eighteenth century; whieh ap- 
pear to constitute the basis of all the knowledge possessed in the present 
day, and the principles of whose school were still followed in the construc- 
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tion of both watches and chronometers of the better sort, It was admitted 
that, by the aid of machinery, and the practical skill of the workmen, the 
separate pleces of clocks and watches are now produced іп a high state of 
perfection ; but it was contended, that horology, as а science, had declined 
since the days of Нооке, Bernouilli, Sully, Graham. Harrison, Camus, 
Mudge, Eilicot, the two Arnolds, Earnshaw, Le Roy, Berthoud, and others, 
whose splendid talents and scientific attainments were all devoted tu the 
elevation of the art of constructing time-keepers. Among these Dr. Hooke 
appears (о have been the first to bring the force of acute reasoning and pure 
mechanical gesins to bear upon the practice of the art, aod from bis experi- 
ments upon the pendulum and the application of the balance-spring—which 
latter unquestionably laid the foundation of the chrovometric art—it is 
evident that he partially raised the veil which concealed the laws of the 
isochronism of the spiral spring; as is demonstrated by his expression 


66 gt tensio sic vis,”—aod it Is extraordinary that so plain а hint was not 


immediately seized on by the able men who succeeded him.—Arnold ap- 
pears to have been the first who really practically comprehended the sub- 
ject; and іп the course of his researches he invented the cylindrical epring 
and compensation-balance, which formed the commencement of a new era 
іш the science. The merit of the discovery of the isocbronism іп France 
was contested hy Le Roy and Berthoud. Bernogilli noticed. іп a paper 
read to the Académie in 1747, the fact of the loss of elastic force ia balance- 
springs, from exposure to heat; and the experiments of Berthoud demor. 
strated that in passing from 82° (о 92° Fahrenheit the loss per diem was 
6 minutes 33 seconds. 

The paper then considered generally the subject of the isochronism of 
the balance spring, enanciating isochronism to be an inherent property of 
the halance-spring, depending entirely upon the ratio of the spring’s ten- 
sion following the proportion of the arcs of inflection: a baiance-apring, 
therefore, baving the progression required by the law of isochronism will 
preserve that property, whether it be applied to a balance making quick or 
slow vibrations. The elastic force of balance-spriags was considered аз а 
constant, because the action is by a number of consecutive impulses follow- 
ing each other in such rapid succession as to constitute an uninterrupted 
and continuous force. This is shown in considering the accelerated and 
retarded motion of the balance, when by following it through ап entire аго 
of vibration, it will be seen that if the balance be moved over а given num- 
ber of degrees, the spring will be wound into a certain tension, and has 
acquired а certain elastic force due to the angle over which it is infected. 
This elastic force being theu transferred to the balance, it will be exerted 
in overcoming its inertia; and at the expiration of the first period will bave 
communicated a slight motion to it. During the next period, its state will 
be that of comparative aod not absolute inertia (for It decreases as the mo- 
tion increases), whence it follows that as the spring’s force is exerted ageiost 
a body in motion instead of at rest, it will necessarily accelerate progres- 
sively the motion the balance had previously acquired, until, the spring 
arrives at the point of quiescence, where, having lost all its elasticity, it 
ceases further to urge the balance, and a new relation of power aad resistance 
takes place, The spring’s force being transferred to the balance, it assames 
a new character, has acquired sufficient momentum to carry it through the 
second half of the vibration, and to infect the spring over an angle equal to 
that first passed over, and to give it the requisite tension to commence а 
new vibration,—particularly as during the second half of the vibrativn the 
spring has 80 little tension that its force retards but slightly the motion of 
the balance. After much acute reasoning upon this position, illustrated by 
numerical examples, the author proceeded to describe the helical aod the 
gut- coiled springs which are used in chronometers and watches, aod the 
manner of regulating their action, so as to take advantage of the isochronisw, 
instancing the advantages to be derived from the inaate power ро: by 
ап isochronal-spriog of resisting the lufluences which cause a chasge of 
rate—such as change of position, increased (гісіоо from dirt, or the исину ` 
of the oil at low temperature. This was illustrated by ao example of three 
balls falling in equal times through spaces regulated by the densities of the 
medium, vig., in vacuo, іп air, aud in water, wherein they traverse spaces 
equal to the squares of the times.—So, it was argued, it was with іосгевэ 
friction in watch-work ; for the elastic forces of the balance-spring being 
constantly proportional to Ше angle of infection, whatever was the amount 
of friction, the law of isochronism remained nuchanged; aod friction was 
only au adveutitious circumstance, which affects the extent of the arc of 
vibration, but aot the time of its description, 


May 4.—The discussion upon the above paper was continued. The nis 
eidity of the ой, from ite nature and from external causes, and the bad effects 
arising from it, were dwelt upon at great length; but, it did not appear, that 
either chemistry, or the practical experience of working watch-makers, hed 
as yet either pointed out the true causes of vireidity, ог enabled its er 
be satisfactorily remedied. The relative values of various modes of trial 
timekeepers were also dilated upon. It was attempted to be showa, bet 
was successfully refuted, that a taper spring would produce the same effect 
as the isochronal arrangement, and that the tapering could be effected by 
machinery. Among the external influences affecting the oil in — 
was mentioned the cirenmstance of the watches belonging to Georgs aa 
which, being kept in drawer of cedar wood, woon stopped, and it wal ы 
thet the ой had changed into a substance resembling gum. Attempts 
been made to substitute oil of sweet almonds for olive oil, on the 7 
mendation of a distinguished chemist, but they were signal failures. Ы: 
inefficiency of the remontoir movement was clearly shown, abo 39 
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fully admitted. opis ee the discussion the great merit of 
apron aai seemed to be recognised, and it was generally de- 


plored that a spirit of epiricism has been allowed to stop the progress of so 
besntifal a science as that of the construction of time-keepers. It was, how- 
erer, to be hoped that, by the facility afforded by the _Tostitution of Civil 
Bagineers of making known іп nious and recognised improvements, more 

i accounts of what was done would be given to the world, and the 
merits of the scientific constructors of that indispensible instrament, the 
chronometer, would become generally known. 


11.—The read was “ Aa Account of the Progressive I 
ate Sunderland Harbour and the River Wear,” by Mr. J. Murray. 

memoir commenced with an account of the coal trade, licenses having 
Eyi by King Henry III., іп 1239, “to the good men of Newcastle, 
to dig coals and stones in the common soll of the town and outside the 
walls.” In 1384 permission was given to export the prodnee of the mines. 
During the civil wars, іп 1644, the export from Sunderland was greatly in- 
семей, as по coals were permitted to be hrought from Newcastle to London, 
on account of that town being a stronghold of the royalist party. Between 
1704 and 1711, the average annua! export had reached 174,264 tons; and 
teat of the last year, 1846, was 1,500,000 tons. The census, in 1802, gave 
19,100 inbabitants, whilst the town at present contains upwards of 60,000 

The management and improvement of the River Wear was naturally an 
object of great solicitude, as its entrance was mach exposed. In 1669 Charles 
П. granted a patent to E. Andrews, to build a pier, and erect light-houses, 
and forbade the casting of ballast, &c., into the river. An act wss obtained 
in 1717, appointing river commissioners for the conservancy of the barbour, 
de, giving power to raise money by tonnage duty on ships entering the port. 
The jurisdiction of the commissioners is limited by the last acts to an extent 
of about 11 miles, between Biddock Ford, above the town, and to a distance 
vat to sea of a depth of five fathoms at low water. Little was done to im- 
prove the river until 1719; at that time the entrance was very intricate, and 
the two main channels were both very shallow. The south pier was com- 
menced in 1723, for the purpose of directing tbe full force of the current 
against the bar. Busleigh and Thompeon’s map, published in 1737, shows 
the bad state at that period. Labelye (the engineer of Westminster-bridge) 
та called upon for his advice іп 1748. He pointed out the principal causes 
of the then state of the river, and suggested the contraction of the channel 
at the worst places, so as to increase the scouring power of the stream, deep- 
taing the Still by manual labour, and by dredging engines, and constracting 
з north pier, во as to leave a distance of 200 yards between the point of that 
and the south pier. He stated, however, tbat “after all, as по mao could 
foresee the consequences of erecting the north pier, if it caused a greater ob- 
struction than it removed, it must be unbuilt and taken up.” He recom- 
mended also throwing all the force of the stream into one channel, and cut- 
ting sway the bar by ballast engines, and cautioned the commissioners against 
ner permitting sluices or locks to be placed upon their river. 

Mr. Vincent, of Scarborough, was appointed engineer to the trust in 1752. 
Mr, Robin succeeded him іп 1755, and under them the south channel was so 
moch improved that the north channel was warped up with sand. Mr. Smith, 
ef Sheffield, proposed sundry further improvements in 1758. Mr. Wooler 
ibo reported in 1767 on Mr. Robin's plao of building moles on the north 
ud south rocks. The work was commenced, and was abandoned for reasons 
which do not appear. Mr. R. Shout was appointed in 1779; and in 1780, 
Mi. Smeaton’s advice was sought. He recommended the prolongation of the 
piers on Mr. Shout’s plans. The consequence of this constant extension of 
the south pier seems to have been the warping up of sand into the harbour’s 
mouth. Two timber jetties’ were, therefore, suggested by Mr. Shout in 
1786, and were the origin of the present north pier. The effects produced 
Were very beneficial, as in a few months a deep and spacious channel was 
formed by the rush of the waters. The timber work was then cased with 
stone, and the work was continued by Mr. Pickernell, who succeeded Mr. 
Shout in 1795. He also erected the light- house at the point of the pier. The 
tooth pier was also extended. Мг. R. Dodd also reported on the works, and 
recommended chiefly the formation of a wet dock on the present Potato 
Gurth. Mr. M. Shout became the engineer in 1804, and he reduced some of 
the old works, whilst he extended the north pier. Mr. Jessop made а re- 
port in 1807, recommending furtber extension of the south pier, the reduc- 
tion of the width of the entrance to 300 feet, and the construction of some 
dank ment walls at various pointe to increase the velocity of the stream, 
md at the same time form а sconring basin. Mr, Giles made а anrvey under 
the directions of Mr. Rennie, which was completed іп 1823, under Sir J. 
Меке. This plan із published, and was exhibited. In 1824, Mr. Rennie 
nesmmended certain lines of extension of the pier, and the reconstruction of 
we parts of the works, with sounder materials, with other precautionary 
Ressures caleniated to improve the port, some of whicb were carried into 
efect by Mr. Milton. Mr. J. Marray snoceeded Mr. Milton, and carried on 
the designs of Mr. Rennie and Sir J. Rennie, with great solidity, using the 
Өтіп bell for part of the foundations. The north pier was thos extended to 
@ total length of 1770 feet. He also removed, ів an entire mass, the light- 

home to the extremity of the intended pier, an account of which has been 
Өлу sabmitted to the Institution. In 1843, the south pier being in a 
Tuneus state, was partially removed and rebuilt, in a direction better calcu- 
ted to break the swell of the ses. The plans exhibited the changes that 
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had taken place in the estuary, improving the channel, and giving, at least? 
4 feet of water over the bar at low water of spring tides. It is narrow and 
shelving, with deep water on each side. Formerly the large ships took in 
part of their cargoes beyond the bar, but now they all load within it, even 
when drawing 15 to 18 feet, and as many аз a hundred ships bave entered 
and departed from the harbour in опе tide. А longitndinal section of the 
river showed some remarkable ebanges іп the bed, aod corresponding im- 
provements in the heights of the tide, affording, at the same time, increased 
facility for the drainage of the country around. Dredging has been carried 
on to a great extent, and from 100,000 to 150,000 tons have been raised 
annually, 

The want of floating docks has been much felt, and several plans have 
been projected for them by Messrs. Dodd, Jessop, Stevenson (of Edinburgh), 
Giles, Brunel, G. Rennie, Welker, and G. Murray, but pone һауе yet been 
executed. А small dock, of about віх acres in extent, was finished in 1838, 
A sonth dock, with tide basins, is now in course of construction, under the 
direction of Mr. R. Stephenson and Mr. Murray, and by its means it is anti- 
cipated that Sunderland will become the first port, as to depth of water at its 
entrance, between the Humber and the Frith of Forth. 


May 18,--“ An Account of the Sarah Sands, and other Iron Vessels, with 
direct.acting Auxiliary engines, and Screw-propellert,” by J. GRANTHAM, of 
Liverpool. 

The object of the paper was to show, that a propeller might be constructed 
of such dimensions that the number of revolutions it would require to make 
in order to obtain a high velocity would not much exceed that of the ordinary 
paddle-wheel, and that hence the usua! marine condensing engine might be 
applied direct to the propeller-shaft, without the intervention of a secondary 
motion. It appeared from the statements in the paper that this opinion was 
fonnd to be correct, and that Woodcroft’s expanding pitch serew-propeller 
was the best form that had hitherto been employed. ln a paper read to the 
Institution, npwards of three years since, Mr. Grantham gave his views on 
this subject, and several vessels had been since built—the results of the trials 
of which were communicated to the meeting. The principal of these were 
the Emerald and Diamond, three-masted steamers, of 300 tons, and 60-horse 
power; the Nautilus, of the same dimensions; the Aafelope, of 600 tons, 
and 100-borse power; and the Serah Sands, of 1000 tons, and 180-horse 
power. Drawings of these vessels were exhibited to the meeting. The ca- 
pahilities and performance of these vessels were described іп the paper, but 
particular notice was taken of the last-named vessel, which had performed a 
most successful voyage to New York during bad weather and adverse winds. 
The passages made by the ordinary New York liners, which were out at the 
same time, were very long, averaging 48 days each, and the Boston and Li- 
verpool steamers were much longer than usual on their passage. The Sarak 
Sands used her steam about 17 days, and sailed the remainder, making her 
voyage іп 20 days 10 hours. On ber arrival she had abont enough fuel re- 
maining for four days’ steaming. The paper did not enter minutely into the 
particulars of the screw itself, as it was considered that too much attention 
had been given to that branch of the subject to the exclusion of the con- 
sideration of the plans for working it, which, after all, had been the stumbling- 
block to the general adoption of the system. It was necessary with the 
screw, the theory of which, as a propeller, was so little understood, to pro- 
ceed with experiments perseveringly іп one direction, ав variations in the 
results were frequently attributed to causes which really did not exist. After 
describing several interesting details, the paper concluded by expressing a 
dezire that engineers should examine the drawings of the system laid before 
the meeting, and endeavour to add to the stock of information already ob- 
tained. 

After the paper was read, Mr. Grantham added some facts which he had 
recently gathered, and which strongly confirmed what had been stated. The 
Diamond had recently made a very rapid passage to Madeira, deeply laden ; 
but, during the whole passage, the engines maintained a very moderate speed, 
and quite removed the impression that under such circumstances they would 
run too fast from their being connected directly to the screw. 

Ап account of the last successful voyage outwards of the Sarah Sands was 
also given, and it appeared that, in spite of most severe gales, which bad 
driven back almost all other vessels, her passage bad been made in the most 
satisfactory manner. In the discussion which followed, several engineers of 
eminence expressed themselves much pleased with the facts bronght forward 
in the paper, and perfectly concurred with the views put forth. The princi- 
ple of the following current of the ship, which had a material influence in in- 
creasing the efficiency of the screw, was alluded to, and a conviction was ex- 
pressed that the screw would eventually supersede all other means of pro- 
pelling vessels on long voyages. 

An account was given also of the auxiliary screw-steawers that ply between 
London and Rotterdam, and some interesting facts were given of the power 
which these vessels possessed of working to windward in bad weather. The 
subject was closed by a discussion upon several points that had been started, 
relative to the size of the screw, the mode of diseugaging it, and the pros- 
pects which were held out of the бал! success of the Principle. 24 
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INSTITUTION OF MECHANICAL ENGINEERS AT BIRMINGHAM. 


On Wednesday, April 29, а numerous meeting of the members and friends 
ef the abeve Institution was held at the Queen's Hotei, Birmingham, fer the 
general transaction of business, and the reception of scieatific communica- 
бөпе from the members. 

Іш the absence of George Stephenson, Esq., President, Mr. M. Connell 
‘wes ealled to the chair, and the minutes of the last meeting having been 
read by the Secretary (Mr. Archibald Slate), 

The Chairman rose and said, the present meeting was one of the four ordi- 
nary meetings provided by the rules of the Institution, and required to be 
held on the fourth Wednesday in April. Since the last meeting, the Council 
had met on several occasions, and after discussing various subjects of interest 
to the Institution, they invited the London and Manchester branches of the 
body to meet them, consider their proceedings, and confirm them if approved 
of. The gentlemen from Manchester accordingly attended a meeting of the 
Council, on the 21st April, confirmed the past minutes of Council, and sug- 
gested some further improvements in the management of the Institution, 

business of the present meeting was to confirm the minutes of the last 
general meeting, to receive new members and communications, and consult 
as to future operations ; and here, perhaps, before they proceeded further, he 
might be allowed to say be had a very agreeable piece of intelligence to 
communicate, which he was sure would be very y received by the 
meeting. It was the announcement of a handsome donation of 1004 to the 
Institution, by their worthy and highly-estcemed President, to whom һе begged 
leave to propose а vote of thanks for this additional mark of his estimation 
of the Institution, which was nnanimously assented to. 

The Chairman stated that the Council was of opinion that the members 
ought at ones to proceed to work and supply information on useful subjects ; 
and, in order make a commencement, they had forwarded the following sug- 
gestions to each member of the institution: 

Е 4 Tie vent form of railway axles and wheels, 

as е description of engine and mill for menefacturiag iron. 

“3. The best form of barker mill or turbine. 


shire. 

“9, The flow of water through straight mains and eurves.” 

The following papers were then read. 

1. “ Apparatus to be applied to Railoay Sor lessening the dan- 
grrous effects of Collisions on Raihecys.” By Mr. B. Cuzssnmas. 

This method bas been described in the Journal for September last, p. 285, 
it simply consists in applying beneath all the length of the body of each pas- 
Senger and other carriage of every train an inflexible unyielding rod, which 
iu termed а * safety - buffer,“ of wronght iron, and а tube plugged with wood, 
supported in suitable bearing-sockets beneath the framework of the carriage, 
at the middle of the breadth thereof, and left loose in those sockets. The 
ssfety-buffer terminates at each end with an enlarged head like those of 
ordinary buffers, and the heads of the safety-buifer of each carriage corre- 
spond to the like heads of the safety-buffer of the preceding and following 
Carriages. When the usual coupling links аге acrewed up to bring the ordi- 
nary huffer heads of the several carriages into elastic contact one with 
another, as is usual, there will be а vacant space between the safety-buffer 
heed of each carriage and that of the next sdjacent carriage, varying from 
three to six inches, more or less, according to circumstances, and the safety- 
buffers will not have any effect or operation in the ordinary course of tra- 
veliing, but only in case of a collision. The safety-buffers in the van, at the 
hinder end of the train, and in the tender at the front end, are not to extend 
teronghont the whole length of those carriages, and need not have any end- 
Way motion, but may be firmly fastened to the framework of those carriages, 
or they msy be applied against strong elliptical springs, placed end to end 
for expending some of the force of the collision. The van is to be lower than 
the passenger and other carriages, in order that ite centre of gravity may be 
Bearer to the level of the rails. The van at the hinder end of the train is to 
have ite ordinary buffers with essy yielding springs, which, with the same 
force applied to them, will allow those buffers to move through а much 
greater space in respect to the van than the ordinary buffers of the carrieges 
of the train, so that, in case of a collision from bebind, the ordinary buffers 
al the van being so yielding, they will met act with much force against the 
@orrespoading buffers of the hindmost carriage of the train. 

Remarks.—Mr. W. Rozntson, of London, said, it might be advanced 
sgxinst the proposed improvement, that every rod being six inches less in 
length than the side buffer, would lose six inches in every ; conse- 
quently, supposing a train to be composed of, say 50 carriages, it would ге. 
quire 25 feet for the stroke of the last buffer. It might also be objected that 
the rod would double up; four or six inches in diameter was not sufficient 
to take the amount of force imparted by the collision. He would estimate 
а 25 require 13 feet diameter to oppose the force of the shock іш- 
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Ме. Сиковитаз replied, that the mme was e nieated te the 
first rod, and through each individeal rod to the last iestastaneously, and 
through it to the hisder тап, just as im the case of a number ef billiard balis 
placed іп a row. When the first was truck, the last was driven away with 
полдо котени ee ee 

у at ront. 

A Member suggested that i¢ would require 300 tons to deuble up a rod 
fonr inches in diameter. 

Мг. Cuxssuine—lI take it at that calculation, and say, consequently, sup- 
posing the momentum of the collision to be greater than that, it was quite 
evident that 300 tons must be taken from the amount of collision imparted 
to the train and expended upon the van behind the train. As the stroke of 
the side haffer was 13 ioches, it wae quite clear six inches might be allowed 
for the stroke of the centre buffer without any injury to the passenger car- 
riage; consequently, if 25 feet were lost іп the centre buffer in a train of 50 
carriages, 54 feet would be gained hy the stroke of the side buffer, leaving a 
surplus of 29 feet. 

2. “ Disconnecting Coupling.” —Mr. Jounson, locomotive superintendent of 
the Manchester and Leeds Railway, produced a model of an invention for 
disconnecting the carriages from the engine, in tle event of an obstruction 
on the line, or any other accident which would cause the engine to run off 
the rails, by a self-acting disconnecting coupling chain, which he proposed to 
apply between the tender and the luggage van. It was exceedingly simple 
and inexpensive, and might be applied to any train with a alight alteration of 
the present conpling crook of the luggage van or carriages. In сме the en- 
gine or tender got off the rails from any cause whatever, regardless of the 
apeed, the engine or tender would be immediately disengaged from the traia, 
allowing the latter to remain on the line perfectly uninjared, and thereby 
accomplishing the object for which it was intended. Не had hed a rot 
model twelve months, and during that time tried it repeatedly, and 
now speak confidently of its merits. 

Mr. Мірріжтом, having inspected the model, said he believed a patent 
had been taken out some years ago for a similar invention. He thought the 
plan a very good one; but he wae under the impression that at the time Dr. 
Church’s carriage was before the public, it was said that such an invention 
had been patented. . 

Mr. Buran was also of opinion that the idea or principle of the invention 
wee net new, as it had been proposed by Mr. Watson Buck, engineer, on the 
opening of the Manchester and Birmingham Railway. 

Мг. Влмзвоттом, of the London aad North-Westera Railway, feared tha 
violent oscillation ef the would produce the same result, He had 
seen carriages vibrate very much when net sufiiciently tight. 


3. “ Raihoay Axles.” — Mr. H. Busszuxne, manufacturer, London, prodeced: 
a model of a railway axle, to do away with the necessity of covering the tire, 
which the inventor stated caused great tear and wear of the rails end tires, 
and also а tendency іп the carriagea to an oscillating әт vibratory motion 
when running оп а straight line. Mr. B. stated that the means by which bo 

posed to effect his object was by cutting the axle in two in the centre, 
and holding it rigid and in its place by a eoupting, with concentrated: 
grooves, so that each wheel, and the end of the axle, could revolve iade- 
pendently of the other. 

Mr. Ввтхв said an invention for accomplishing the same object had bees 
proposed, and applied before, and in his opinion one more simple hed deen 
tried. He had acen the same idea carried ont ів two different waye. Не 
questioned the desirableness of having such an invention at all. 


4. “ Description of a new Raiaay Break,” by Mr. F. Kxienr, was reed, 
which requires a drawing to make и understood, 


May 18.—Mr. J. E. M. Cena, io the Chair. 


а On the use of the Fan · blast for manufacturing phrposes.” By Mr. 
Buors, the following papers were read :— 


1. This paper described a series of experimests on the fan-blast, as ap- 
plied to manefacturiag perpoees, They were made for the perpose of 
guiding the constraction of the fan, во that the greatest quantity of air o 
be accemoalated with the least possible expenditare of power. The original 
application of the fas was for ibe purpose of separating and dressing seeds, 
the speed and density of the air being limited to manual power, But візсе 
tbeir application to smitheries and foundries, team and otber motive power 
have been ased, their apeed so increased that tbe density of the air ranges 
from 3 ок. ю 18 ов, per square inch. Various forms of fans have been 
made, but the one generally preferred is called an eccentric, with three ог 
six blades ог arms radiating from the centre. This indispensable machine 
is oae that has abridged much Lime and labour; the uniform stream of air 
admits of no comparisen with the puffing blasts of the bellows or cylinder. 
The smith can beat his work with presision, proportion the size of his 
neszle tuyeres to suit bis work, without deteriorating the intensity of the 
blast, and in sume instances it enables him to heat one piece of work while 
shaping another, the pressure of the blast ranging from 4 oz. lo 5 ox, per 
square inch, with noxzle tuyeres Ii inch diameter; but in a well regulated 
smithy, the nozzle is fitted with nose-pipes as ferrules, varying frum 1 to $ 
in. diameter, to suit the quantity of blast required. Ап eccentric fan 4 feet 
diameter, the blades of which are 10 inches wide by 14 inches lung, and 
running 870 revolutions per minute, will supply air at a density of 4 ов. 
per square inch, to 40 tuyeres of 1) inch diameter each, without any Та Йа 
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off in density. Іп the first six experiments во discharge of air takes place, 
the velocity of the tau merely keeping the air at a fed density or pressure 
per square inch due to that velocity. The remaining 26 experiments show 
the fan discharging air. Ап inspection of the table will show that, ander 
varioos conditions of velecity of the tips of the fan, that density of the 
air, and theoretical quantity of the air discharged, varies, but not іп a direct 
tio. The best results are obtained when the velocity of the tips of vanes 
coincide with the velocity, aod 9-10ths of the velocity a body would ас- 
gor by falling freely the height of a homogenons column of air due to its 
nsity. This is what we have called the theoretical velocity; or, іп other 
‘words, the greatest quantity of air is discharged by the fan with the least 
«өтеуіне of power when the tips of the vanes move at these velocitles. 

n а recent set of experiments, the inlet openings in the sides of the fan- 
chest were contracted to 12 inches, and 6 inches diameter—the original 
diameter being 17} inches. The results obtained were, that with the 12 
inch openings, the power expended was 23 to 1 compared to the openings 
of 171 inches, the velocity of fan, the density of air, and the cuble discharge 
being the same. With the 6 inch opening the same results followed as 
with the 12 inch, only the density of air decreased one-quarter. These 
experiments show that the inlet openings must be of sufficient size, that the 
sir may have a free and uninterrupted action іп its passage to the blades ; 
for if we at all impede this action, we do so at the expense of power. Here 
follows a copy of the tables of 89 experiments, after which the paper gives 
the dimensions of fan employed in these experiments—namely, 3 ft. 107 in. 
dieter; width of the vane, 10} inches; aed the length, 14 inches. 
The fan is есгепігіс 17-26th inchks; the vanes are five in number, and are 
placed at an angle of 6° to the plane of the diameter.. The inlet openings 
on the side of the fan-chest are 174 inches diameter. The outlet opening 
or discharge passage із 18 inches wide and 12 inches deep; the apace be- 
Severn the tips of the blades and the chest increasing from two-eightbs of 
ав inch on the exit pipe, to 3} inches at the botiem, in а perpendicular line 
with the centre. 

Mr. Buckle said, that һе bad fonad that the area of the discharge and 
She density of the air correspoaded very nearly. His object had been to 
ehow the quantity of the air discharged at a certain density, and the power 
И.гессігей to effect that result. 

3. Another paper on the same subject, from Mr. Jonm, of the Bridge- 
water Fousdy, Bridgewater, was also read. 

Mr. Jowzs observes—* There is, perbaps, no point upen which mechan- 
ioa have bad a greater variety of opinion than that of the application of 
‘the faa for manufacturing and other purposes; nor is there any other sub- 
foot which has caused more disappointment; and I am decidedty of opinion 
that this has been principally ocoastoned by coostracting the air passages 
two small in the funs, as well as the leading to the tuyeres. Facts 
we always better than opiniens ; in offering the following statement, 1 
merely give the result of six months’ constant work. Two points of im- 
portance in the construction of fans are, an exact balance of the fan upon 
dive axle, and a careful and judicious arrangement for getting ор the speed 
зо es to avoid either tight siraps, or any slipping up oa the pulleys, With 
this I forward you a drawing of the fans I have constructed. Yoo will 
. that I have the qpenings unusually large, but the results have 

y jnstified the proportions, With these two fans we have been melting 
50 to 60 tons of iron per day, at the rate of 5 to 6 tons per hour, with a 
consumption of coke of 208 lb. to the ton of iron; in addition to which 
there ure npwards of 50 smiths’ fires blown at the same time. The power 
required is about eight horses, the motion being taken from a 13-borse 
power engine by means of а 7· in. gutta percha belt, the shaft running at 
78 revolutions per minute; the өрем of the fan is about 750. They are 
driven by а роПеу on each end of the spindle. This I think moch better 
than a single strap, The openings at the side of the fans are 2 ft. 4 in. in 
diameter, and the outlets are 24 inches by 12 inches. The passage from 
the fan is 2’ 9’’ by 1' 9”, leading to a reservoir under the cupola 18’ 0” by 
7 0” by 4' 0” deep, from which we have two tuyeres 6 inches in diameter. 
The pressure of blast is about 54 oz. per inch. The only thing to which I 
wish to call your attention is the increased size of the air passages ; and 
when we consider the large quantity of iron melted, and the small propor- 
tion of coke used, the result is very satisfactory.” 

Mr. Воскіе remarked, that his paper had been drawn up for the par- 

of recording a course of experiments made during a series of years 
at his leisure, and which had been executed with the utmost care. The 
results were important to those who were about to adopt the fan, as teach- 
ing them that its size mast vot be a matter of guess-work. When һе him- 
self had a fan made, all the advice he could obtain was, “ Make it big 
enough.” The parties who said so knew nothing about it. Had he been 
then іп possession of the results of his subsequent experiments, he should 
have bad his fan made only half its present size. He now found that all 
required was, that the tips of the fan should revolve with 9-20ths of the 
theoretical velocity. In driving the fan at that speed they would obtain 
the largest portion of blast at the least expenditure of power. By driving 
them at a greater velocity, the power was absorbed without producing a 
greater quantity of blast. 

Mr. Cowper wished (о know if the horse-power mentioned by Mr. 
Jones was indicated or commercial horse-powert Was it the same ns 
that meant by Mr. Bockle?—Mr. Buck e said, be had ascertained the 
pre by а dynanometer, having a spiral spring and a piston attdched. 

Man ара the amount indicated by the engine when disconnected 
with fan, һе hail deducted that amount from the amount shown ів 
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е experimest. The engine was nominally a 14-borse power 
He bed found that by a succession of fans, the first transmitting the 
to the second, aod so on, he obtained by the third or fourth a pressure of 
26 lbs. on the square inch. > 

Alderman Gzaca remarked, that this plan was in use at a furnace fitted 
up some three or four months since in Derbyshire, where they proved that 
they could obtain a pressure of 21 lbs. an the square inch, and that they 
could make better iron, and in a larger quantity, than by the ald plaa.— 
Mr. Воскік had not been previously aware that the plan had been tried, 
but be had ascertained that uniformity of the discharge was greater than 
that of the blowing cylinder, and the quality of the iron would be better, 

Мг. Henperson said, that in the works in Scotland with which he was 
connected, they had a fan so badly constructed that they were about to 
bave it altered, which, nevertheless, turned oot 280 to 280 tone of casting 
рег week. They bad found that they could get something like doubte in- 
dicated power out of the ordinary Fairbairn’s engine, compared with what 
it was sold for. Не should like to know tbe proper form of the fan, the 
proper leagth of pipe, and the size of the pipe which conducted the blast 
from the fan to the place where they wished to use it. In Sootland they 
were working a shaft 200 feet long; and he should like to know whether 
they could effect their object by laying down еі Айқыз piping, instead 
ef having a shaft to conduct the power to near the place where wished 
to ure it. They had enlarged the tuyere pipe, haviog ascertained that, in 
melting iren, the density of the air was net so im as the quantity, 
and that it was necessary that the air should be admitted iu large quanti- 
tien — Alderman Geach knew of one furnace where the cupola was 150 
feet from Ње biast.— Mr. H. итти stated some experiments, which went 
to show, as the Chairman remarked, that, putting the case іп ав extreme 
point of view, the further the blast was from the fire the better. The 
discussion was then adjourned, to afford an opportunity for further expesi- 
ments. 


8. “ Heated Air.” The next paper was from Мг. Wirkinson, who, the 
Chairman observed, had been so bold as to try a totally new plan for 
economising fuel, by introducing Aeeted air into the boiler of a steam-engine, 
among the steam, by which the inveutor estimated that he effected a saving 
of 20 to 26 per cent. in fael. They bad had steam and heated air sepa- 
vataly, but this was the frst attempt to combine them. The following are 
extracts from the paper :— 

“It ia an unalterable law of Nature that to produce a given quantity of 
steam, a given quantity of heat must be imparted to the water, and that in 
proportion to the stesm required. Therefore, under the most advantageous 
circumstances, to produce an effect, a certain amount of combustion must 
necessarily be expended. Now 1 find, from repeated experiments, that 
water alone is not the most economic agent to work wih; and, by way 
of elucideting this fact, 1 will explain one, and only one, though not the 
most successful of my experiments, and this was made on а six-horse power 
high-pressure engine, working in Ње manufactory of Mr. J. Burman, 
Camberiand-street, Ourtain-road, Londen. The principle consists in the 
injection of a stream of air, heated to the high temperature of 800, into the 
steam in the boiler—by which means the temperature, азі consequestly, 
the expansive force of the steam, was increased. To effect this object, an 
iron pipe or tube was bent іп а serpentine form, so as te present a great 
extent of surface, and placed under the boiler, there to reesive a red beat 
from the glowing part of the fra, after it had passed the bridge on its course 
to the fue. Оле end of CCC with an із- 
jeoting air- pump, proportisoed to o cylinder of the ougine, 
The other end was inserted by a continuation of the tube above the surfase 
of the water into the steam іп the boiler. The whole capacity of the tube 
wae greater than the volume of compressed air which it received from each 
stroke of the piston of the pump, во that the air did not enter the boiler until 
it had acquired the full heat or nearly so of the red-hot tube through whioh 
it passed. At every stroke of the piston the same quantity of cold air wag 
injected into the tube. That part of the air which was пелі to the pump 
was forced into a hotter place, and the air, which previously occupied that 
hotter place, was foreed on to a still hotter one, and во on, until the far- 
thermost and hottest of all was discharged into the steam in the boiler. 
The pressure of air in the tube, strictly speaking, exceeded that of the 
steam in the boiler, for it was an exceasive pressure that overcame the re- 
sistance іп the boiler. That, at the commencement of each stroke the alr 
ів the cylinder of the pump was in equilibrium with the external air, and 
only opposed а resistance as it became compressed, and gredually increased 
its compressed force until it arrived at its maximum, which was the point 
of equilibrium with the compreseed air in the hot tube and the resistance of 
the steam. Taking all things into account, the whole amount of 
expended in working the pump was about 5 рег oent., or 120th of the force 
which acted on the steam oylinder of the engiee, asd the result of the ex- 
periment showed that the application of the heated air caused a reduction 
in the quantity of coal consumed of from 35 to 80 per cent., and this was 
eontinoed for several weeks, the engine of sourse working at its usaal 


The Снлікман bad had his attention called to the subject by Mr. R. 
Stephenson, who wished him to try Н in the locomotives on the line, hut 
һе had preferred to wait till һе had ascertained whether the principle was 
economical, and whether the results could be depended on with a station» 
ary engine Ar. Cowper kad seen the invention tried, and observed that 
the sagine worked slower with than without it; but, as the inventor son- 
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sidered the engine out of order, he would not express any opinion upon 
the value of the invention. 


ROYAL INSTITUTE OF BRITISH ARCHITECTS. 
May 17.—Earl de Grey, President, in the Chair. 


The President presented to J. W. Papworth, Fellow, the Medal of the In- 
stitute for bis Essay “On the Adaptation and Modification of the Orders of 
the Greeks by the Romans and Moderns;” and to James Bell, the Medal of 
Merit for his Essay on the same subject. 


The Rev. Prof. WIIIIs read а paper On the Successive Construction and 
History of the Church of the Holy Sepulchre at Jerusalem, from Constantine 
dowmecrds.” After alluding generally to the holy places visited by the pil- 
grims and grouped together within the walls of the church, and the buildings 
immediately connected with it, he tben proceeded to give a brief history of 
the charch. Constantine raised structures to preserve the memory of three 
spots,—the birth-place of the Saviour, the scene of the reanrrection, and that 
of the ascension. The second, or church in question, remained till the inva- 
sion of the Persians in 614, when it was destroyed. It was re-erected by 
Modestus, soon after, but was mach injured, though not destroyed, іп 637, 
by the Mohammedans. The crusaders made considerable additions to it, 
and so it continned till 1808, when it was burnt down, and afterward rebuilt 
in such а manner as to disguise its real character. 

The problem was, to discover what Constantine’s architects did; and to 
obtain knowledge of this it was necessary to go to documentary evidence. 
The writings of the pilgrims, one as early as 333, were of the utmost im- 
portance, and had been carefully examined by him. A minute plan of the 
present charch, made by Mr. Scoles, he had found of great service. First 
describing the church as left by the crusaders, he said he considered the tomb 
not to be a built structure, as often supposed, bnt а genuine rock sepulchre, 
pared down and decorsted externally; and he ahowed the probability of this, 
by tracing the line of portions of the rock yet remaining at the west end of 
the circular building. About this the round church was built in the late 
Greek style, like the church of St. Sophia, and others. The appendage to- 
wards the east, added hy the crusaders, was Romanesque, resembling many 
early buildings in Europe, and similar to those we call Norman. It had a 
Ме apse at the east end, with an aisle round it, and radiating 

pels. 

The original building, according to the professor's views, consisted of an 
enclosure of columns, with an apeidel termination towards the west (afford- 
ing the foundation for half the circular building afterwards erected), having 
at the opposite extremity а basilica, similar in plan to those of St. Peter and 
St. Paul. To learn what the crusaders added and altered, it was only neces- 
sary to look to William of Tyre, who is very clear, and shows how the round 
church and court towards the east, with other sacred spots, such as the site 
where the wood of the cross was discovered, were converted by them into a 
mediseval church of their own fashion. In doing this they exhibited much 
cleverness. It should be remembered, he said, that the Knights Hospitallers 
had the custody of the sepulchre, not the Templars; the latter had charge of 
the site of Solomon’s Temple. 

For an account of the church raised by Constantine, he of course went to 
Eusebius, and gave a translation of some passages in that author, who was 
more an encomiast than an architectural critic, and must, therefore, be lis- 
tened to aceptically. When Constantine proposed to commence а house of 
prayer on this site, he fonnd there a Temple of Venus; and on pulling this 
down, discovered the cave. Eusebius says, that the walls of the basilica were 
coated with marbles, the roof covered with lead, and the inner ceiling gilded. 
He describes а propyleum to the east; and the lecturer said a Roman gate 
had recently been discovered there, which һе had little doubt was the very 
propyleum во referred to. In this basilica the spee was at the west end,—it 
was not till afterwards that the altar was placed at tbe east end of sacred build- 
ings. The cave then stood in the open air, surrounded by porticoes, as we 
have already said ; and a passage in а sermon by St. Cyril, preached in this 
charch, bears ont tbis opinion. The professor concluded by soliciting in- 
formation from any who might visit the spot. 


May 8.—W. Trrz, Esq., V.P., in the Chair. 

The annual general meeting of the Institute was held this eveciug, to 
receive the report of the Counuil ou the state of the property and affairs of 
the Institute, and to elect officers for the ensuing year. 

The report showed that the finances were in a very satisfactory condi- 
tion, Relative to Mr. Weale’s proposal to publish annnally а volume il- 
lustrative of the works of the members, the Council stated, that, as the 
plan required them to guarantee a supply of matter for the volume by the 
ee which they had not power to compel, it was necessarily de- 


The Chairman alluded to the difficulty with which becoming papers for 
the evening were obtained by the secretaries, and called oa the members to 
afford them that assistance which they ought to expect. 

The following gentlemen were elected Officers for the ensuing year; 
President, Earl de Grey; Vice-presidents, Messrs. S. Angell, A. Poynter, 
and O. Fowler; Council, Messrs. G. Alexander, H. Ashton, C. Barry, 
D. Brandon, R. D. Chantrell, T, L. Donaldson, J. В, Gardiner, E. PAn- 
son, G. Pownall, and John Woolley; hon secs. Messrs, Bailey and Scholes; 

foreign sec., Mr. Donaldson. 
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ROYAL SCOTTISH SOCIETY OF ARTS. 
April 26.—Grorcz Tarr, Esq. V.P., in the Chair. 


The following communications were made: 


1. Description of “a Night Telegraph by Coloured Lights,” to be used 
on Railways, Ferries, aod in Military operations, іс. By J. Srewant 
Нервоам, Esq. 

This telegraph consists in the employment of various combinations of 
the only two colours, red and white, which are distinctly visible at con- 
siderable distances. This is effected by the use of а lamp, inclosed ina 
hexagonal screen, which revolves horizontally on pivots; four of the com- 
partments being opaque, and two furnished with leases, one red, the other 
colourless. By the turning of the screen the light can either be masked 
or shown of a red or white colour as the particular combination may 
require. Three sach lamps are hung on pivots on an arm ог beam 15 or 
20 feet in length, turning vertically on its centre on an upright post, and 
made to assume four definite positions, horizontal, vertical, and diagonal, 
rising from the left or falling from the left. The different positions of this 
arm, together with the varietles in colour and order given to the lights by 
this construction of the lamps, afford at least fifty distinct combinations, to 
which numbers, or the letters of the alphabet, and arbitrary significations 
adapted to the particular uses of the telegraph, may be assigned. 


2. Description of “a new methed of overcoming an Incline of 1 foot in 
12, with а new Locomotive Reversing Steam Engine.” By Mr. Dame 
Ersxine. 

In addition to the small wheels keyed on the axle ontside of the usual 
large wheels of locomotives, and connected by connecting rods, Mr. Ers- 
kine has a toothed ploion on each side of the engine, dropping down bee 
twixt the flange of the small wheels and the large wheels, which, oo the 
locomotive coming to a steep incline, say 1 foot in 19, works into stroog 
pins or bolts, fixed on the inside of the raised rail. The engine and сағ» 
riages all the while running on the small wheels, by which their whole 
weight is borne, and the large wheels acting as fiy-wheels, leaving the 
toothed pinions nothing to do but to work in gear with the pins or bol 
thereby effectually preventing slippiog. It was shown, by а beautif 
working locomotive of about 9 lb. weight, made by Mr. Erskine, and Gtted 
with his reversing pivot valve, that hy this means it easily ascended an 
incline of 1 foot ia 10; and оп an inclive of 1 in 16, the small wheels 
themselves, withont the toothed pinion, easily accomplished the ascent; 
whereas the engine could not attempt the ascent with its ordinary larger 
wheels. It was stated that this is not the first time a rack and pinion bas 
been proposed on the inclines of railways, but that it has never been pro- 
posed in the way now done by Mr. Erskine, by whose method the power 
ane yaniy increased by being bronght to act so near to the centre of the 
wheel. 

3. Description of a proposed “ Plan for arresting the progress of Fire 
in Dwelling-Houses, Factories, and other Buildings, by means of Fire- 
Shields.” By Mr. Аркар Cannina, of London. 

The invention consists iu the adaptation of sheet-iron, copper, or other 
metallic cases, filled with water, and interposed between a бге and sar- 
rounding objects, in order not only to prevent such objects, however ine 
flammable, from ignition, but also to shut out dranghts of air from feeding 
a fire. For general purposes, Мг. Canuing proposes the use, principally, 
of three modified forma of cases or shields, viz., Nos. І, 2, and 83. No. I, 
а sheet - iron, copper, or other metal, case or shatter, abont 6 feet long, 
3 feet wide, and 8 inches thick, open at oue end, intended to һе placed, 
with the open end upwards, against the door or window of a room os fire, 
or a snecession of such shields might be set up against partitions inside of 
adjoining rooms, and theu flied with water by buckets, &c., or by directe 
ing the nozzle of a flre-engine hose over the open ends of the shields, 
Such shields may be secured by proper means to doors and elevated win- 
dows of buildings opposite to and contiguous to a fire. Shields Nos. 3 
and 8 are cases of similar dimensions to Мо. 1, but adapted either to pro- 
tect firemen and engines in approaching a fire, or to be laid flat over the 
floors of rooms immediately above those on fire, to prevent the fire from 
communicating with the upper parts of a building. 


SOCIETY OF ARTS, LONDON. 
April 38.—W. H. Воркін, M.P., V.P., in the Chair. 


The following communications were read: 

1. By Mr. Т. Drayton, “ On his patent process for Silvering Glass with 
Pure Silver.” — The table used by me (observes Мг. Drayton) in e 
is of а similar description to that ordinarily used, the glass to һе silv 
being fixed horizontally upon it by means of machinery. It is necessary 
that the piece of glass should be perfectly level, so that the liq vor poured 
on shail act equally on all parts of the surface. The material used con- 
sists of nitrate of silver, to which is added ammonia, water, spirits of 
wiue, and thirty or forty drops of oil of cassica ; in this state, the liquor 
сап be kept Гога long time without deteriorating. When it is required 
for silvering, oil of cloves is to be added to it; and in proportion to the 

uantity of oil of cloves added, is the length of time required to perfect 
deposit. The deposit takes place eqoally well whether the surface is 


= 
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fiat or of any other form; after it is silvered it is washed, to remove the | of the invention of the rotary valve, аз it had already been patented by 


impurities which have been deposited with the silver, and then placed io a 
Dot. air closet, where it remains for а few hours untii perfectly dry; it is 
then varnished, to protect it from the action of the air, and also from being 
scratched. Glasses of any dimensions may be silvered in the most perfect 
жапоег іп 48 bours. The silver deposited by this process adheres more 
firmly thao does that by the old method; it is also less injurious to the 
bealth of the workman, as mercury is not used; and (ће cost of ргойпс- 
tien is not increased.” 

Ме. Winxworts stated that he considered the invention as one of the 
most beautiful and most valuable of the present day, as the silvering саз 
be applied to any surface without difficalty. 

Mr. Newton observed, that as it is a solution of silver that is used. 
there ів no other method of obtaining such fine particles; the adhesion is 
firmer, the ose of mercury is dispensed with, and the whole process is 
completed without increase of cost. 


2. Ву Mr. Вввтт, “ On his Electric Printing Telegraph.” The appara- 
tos was exhibited.—The author commenced by stating, that in Joly, 1845, 
he endeavoured to introduce to the government his printing telegraph, and 
to urge on them the importance of adopting some such plan as his, in the 
place of the semapbore. The great advantages of the electric printing 
telegraph, either for government or other purposes, are its great simplicity, 
certainty of action, and economy. The instrument consists of two paris; 
өзе having а row of ivory keys, witb the letters of the alphabet, words, 
ос other characters, marked upon them, and is connected with one end of 
the telegrapbic wire, the other end being connected with the prioting ma- 
chine. The printing machine contains а type-wheel, having on its circum- 
ference corresponding letters, words, or signs with the key-board, and by 
means of weight movements and an escapement, a very slight power is 
sufficient to regulate the whole; so that the instant a key, representing 
any letter, &c., is pressed down, the corresponding letter, &c., is prin 
and a bell rung at the otber end of the instrument, 

Ме. Brett stated that he considered the advantages of his instrument to 
consist іп its making a permanent register of the communication transmit- 
ted, it being printed on paper supplied from а roll of uolimited lengtb, 
from which any portion of the correspondence may be cut off at pleasure. 


3. By Mr. F. Wnisnaw, On the application of Heated Currents to 
Manufacturiag and other purposes,” — In November, 1844, (says Mr. W nis- 
nam) I read а paper on the manufacture of casks, more particularly those 
used by brewers, with remarks on the various methods adopted for cleans- 
ing and purifying sucb vessels. The object of the present paper is to show 
the advantages arising from the application of the same patent, viz., that 
of currents of heated air to the followiug purposes: — I. Seasoning timber 
generally. 2. Preserving timber. 3. Porifying feathers, blankets, cloth- 
ing, &c. 4. Drying coffee. 5. Roasting coffee. 6. Japaoning leather 
for table covers, and other purposes. 7. Drying silks, 8. Drying yarn. 
9. Drying distillers’ tuns. 10. Dryiog papier maché. 11. Drying vul- 
eanized India rubber. The process has also been successfully tested for 
the following purposes :—12. Drying loaf sugar. 13. Drying printing 
peper, or setting the ink to enable books to be bound more quickly than 
wsaal. 14. Drying starch, and converting it iato dextrine or British gum, 
and also, 15, for preserving meat.” The paper then proceeded with а very 
lengthened account of the action of heated air on the various kiods of timber, 
and the success which bad attended its adaptstion for that purpose. It was 
also stated that sixty suits of clothes, which had belonged to persons who 
hed died of the plague in Syria, had been subjected to the process of рагі- 
fication, at a temperature of about 240 degs., and afterwards worn by sixty 

raons, not опе of whom ever gave the slightest symptoms of being affected 

y the malady, The autbor concluded by referriug to the mode adopted by 
the North American Iudians, for preserving (һе flesh of the buffalo, viz., 
that of drying it in the sun, aud stated that heated cnrrents had been ap- 
plied successfully. “ How important for shipping? Instead of sailors 
consuming salted provision from one month's eud to another, to have an 
occasional supply of fresh meat.” It is important also in other respects, 
as meat iu this way occupies much less space, and is much lighter 
in weight. It is believed that the juices of the meat contaio abont zihs of 
watery moisture ; thie the current of heated air removes, and leaves the 
albamen, and ali the flavour and nutrition behind. 


May 5.—Sir Jons Borreav, Bart, V.P., in the Chair. 


1. By Mr. Derases, “ On his new Patent (8rd) Dry Gas Meter, ”—It 
is notorious, observes Мг. Defries, that the gas supplied by some London 
and proviocial companies, contains solpburetted hydrogen and ammonia, 
and these tend to impair the gas meters and prevent correct registration. 
The object of the present invention has been to place the more delicate aud 
working parts of the meter beyond the reach of the gas and its injurious 
activa; and bas been accomplished in the followiog manoer—vis.: by 
shutting of the шасһіпегу in the upper chamber of the meter, by means of 
a rotary air-tight valve, wbich allows the gas to pass from the main to the 
meter, aud from the meter to the supply pipe, without even coming in con- 
tact with the vital parts of thc machine. The valve and gearage are also 
made of an amalgam of metal, upon which the ammonia and sulpbar of 
the gas do not act. Gas meters оп the old and new principles were exhi- 
dited, as well as camerous specimens of the metals, which bad been ren- 
dered aseless from the action of the impure gas. 


Mr, Nuwron said, he did not consider Mr. Defries entitled to the merit 


Messrs. Edge and Wright. 

Mr. М конт was present, and exhibited one of his valves. He also 
stated that Mr. Defries’ meter had still about twelve of the working parts 
exposed to the action of the gas. 

Mr. Ювратея, io reply, stated that he was quite aware that the rotary 
valve had been previously patented by Messrs. Edge and Wright; bat 
there was this difference between his aad theirs—viz., that theirs was a 
three-throat valve, and does oot shut the gas off from any part of the 
works, while his is a six-throat valve, and excludes the gas from all the 
more delicate parts of the machioe. 

3. Ву Mr. Т. Boccrus, “ On his improved Gas-burner.”—The two most 
important points іп the combustion of gas, are economy and perfect light; 
‘ and these desideratam combined, I believe I have attained,” says Мг. 
Boccius, with my burners.” The patent for the present burner was 
taken oct in 1843; and the burner is so constracted as to admit such an 
amount of atmospheric air as wili completely oxygenate the burning 
bydro-carbon, at the same time keep up the same amount of intense heat, 
even to the apex of the бате, which is necessary to the incandescence of 
the solid carbon, in order to obtain luminosity. 

In the patent of 1843, (Мг. Boccius says) I did not confine myself to 
any given form of burner, as my apparatus can be adapted to all forms, 
whether flat, half-circuiar, triangular, circular, &c., the result always 
being the same.” 

It consists of a series of concentric rings, from the centre of which rises 
а crescent-formed tube, with other concentric rings. These latter serve to 
keep up the required heat at the apex of the flame, and also to steady the 
light. From the form of burner, it is shadowless, по portion of the light 
being obstructed either above or below the fame. 

Мг. Newron and Mr. Roseats then alladed to the tulip-shaped burner, 
for which a patent had been taken out, that particular form being given to 
the flame by means of a current of air passing through a perforated batton 
or inverted cone, into the body of the flame. 

Mr. Воссіов stated that the inverted cone was included in his patent; 
that no action took place from the passage of air, as stated, the flame 
being expanded more ог less, according to the height at which the cone is 
placed in or from the flame. 

The Secretary described “An Excavating Machine,” by Mr. Pari- 
редок. (See Journal for July last, page 319.) The machine consists 
of a series of scoops attached to arms fixed on an axle driven by a steam- 
engine. As the scoops revolve, they slice off the earth, and discharge it 
on to an inclined plane, on which it is removed to the wagon. The whole 
apparatus bears a resemblance to the ordinary dredging - machine, and is 
worked by а steam-engine, 

Mr. W. E. Newton stated that an American machine, for а simiiar 
purpose, had been used on a railway at Brentwood, aod succeeded very 
well. Itcutsome millions of tons of earth away iu the United States. 
The greatest difficulty they met with, was getting the wagons up to, and 
away from, the machine. 

Mr. Paipeavx stated that two wagons could be brought up at one 
time, and there would be no difficulty in changing them as fast as the 
machine еов14 fill them. 


REVIEWS. 


Practical Observations on the Present State of the Steam Engine. 
By G. V. Gustarsson, late engineer R.N. London: George Lees 
bert. 


Mr. Gustafsson’s work is a small panpe: of 36 pages—the purport 
of it seems to be to show that much power is lost in the present ехе 
isting forms of marine steam engines; as a substitute for which the 
author proposes an improvement, or rather modification, of his own. 
The most valuable part of his treatise is a table of the rates of motion 
of the steamer Acheron, and of the angular velocity and extent of ime 
mersion of ber paddle-wheels—the result of experiments institated 

during the three years that Mr. Gustafsson was ber acting engineer. 
This alone, as furnishing very useful and important data for subsequent 
investigations, we consider a sufficient recommendation of the work 
to the notice of our practical readers; although we must at the same 
time caution them against adopting the author’s mechanical vier 
which, in statement at least, if pot in conception, appear to us exe 
tremely confused. The reasons assigned for the frequent occurrence 
of breakage in the various parts of marina engines, exhibit the too 
common incorrectness of thought concerning pressure and impact 
which is constantly displayed by men not thoroughly versed in 
the principles of mechanics. The casualties above alluded to are 
easily explained, and are not at all owing to any peculiar mode of con- 
struction in the engines. Marine engines are especially subject co 
impulsive strains, the amount of which is not easy to calculate before 
hand; they have no relation whatever to the horse power, or any 
thing of the kind, but are chiefy caused by heavy seas breaking 
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здании the vesset——and above all, against the paddle wheels. The 
ordivary straios of tension are, besides, continually varying; and these 
eauses combined continually tend to loosen snd weaken the several 
of the machinery, and ultimately to produce disrupture. The 
evident and only way to leasen the probability of such accidents is to 
make the parts most liable to strains as massive as possible, and to 
avoid all unnec: inge But the most serious objection which 
the author urges against the present forms of marine engines is the 
enormous tion of power by them, and consequent loss 
of useful effect. The method he adopts to estimate this loss is con- 
fessediy merely sn approximation—and, as we hope presently to show, 
аһ approximation which, being based on unsound principles, is alto- 
ther wide of the trath, The resistance of water to a moving sur- 
ce having Previously been determined by experiment for a given 
velocity—and resistance being assumed to vary as the square of the 
velocity—it is clear that if we know the rate of the vessel’s motion, 
and also the rate of motion and the diameter of the paddle wheels, 
and the depth to which they are immersed, we can calculate the 
ток done during а given time. As the subjeot is опе of заа 
importance to engineers, we shall proceed to investigate formule 
for the amount of wok done, and шегі effect prodaced by the rota- 
tion ofa single paddle board. We shall suppose the paddle boards 
rectangular and perpendicular to the edge of the wheel, во us to radiate 
from its centre. Let2a= / of the wheel immersed; = angular 
velocity of the wheel; А == length, b= breadth, of paddle boards. 
Let f= resistance against an unit of surface for a velocity 1; © = •е- 
locity of vessel; 6 angle passed over from the vertical by the given 
board at time 1. Then the resistance against a thin slip of the board, 
at distance r from the centre, will be bf (r cos 6)? 87; and the 
work done while it passes through а very өшай angle 36 will be 
bf r- ocos 0) г 8087; alse the useful effect—that is, the por- 
tion of the work done that propels the vessel forwards, will be 
bf (r v сов e) г сов 088789. Therefore, integrating between 
Proper limits, the total work done by one paddle for one revolu- 
of the wheel ts 


bf, Е (.) u 0+ by 


4 H- =], 
and the usefal effect— 
of {20 nine {04 D4} - 22, va {040-0} 
6 sin 2 of CHIP} + ot ne- f Gain ap ЮА). 
If å be very small compared with 1, these expressions become 
712. 8—46 1 йпа e o (e+ 4 ein 2a р 


and Bf tA [а Isin - veiw osin 2a 


+ 2 sin (ain y) 
The expresslon, which Mr. Gustafsson obtains by an empirical and 
not very intelligible method, is equivalent to 
M. (1.2%). а е } x2. fer the werk done. 


sin a 
‘a 


When Д is small, this becomes ö I f à (е v 

This subtracted from the correct formula, gives 22. елес 
taint 

ЫЛА (a+ -EL —2 = ы ) 3 which deficienoy will sac- 


count for, at least, some of the power Mr. Gustafsson amerts to be 
lost in marine engines. 


И ax; the above Неве уо (5-1 =b IfA З 
asasiy ; a large quastity, when we esasider thet in most of the ex- 
periments on board the Acheron jw v. rzs would, probably 

ЕД 


PX 2a 


for a= 5, be lem than =, mux therefore, the remit obtained Jess then 


ФАН whet it ought to be. 
a Some credit, bewever, іс dae to the suther for his ingenuity and 


Әсте, 


noe in availing himself of the means of ent within 
is power. That more power is expended than useful effect obtained 
in sea engines, по doubt is true—but the loss is net so much in the 
machinery itself, as іп the mode of propulsion. ff the floats be radial, 
the paddle wheels deeply immersed, and the velocity of the boat nearly 
equal to the relative linear velocity of the floats,—the resistance 
against the floats will be most powerful! when their useful effect is 
least, and the greater part of the power will be lost. To remedy this, 
has been the subject of frequent patents;—various contrivances have 
been proposed to cause the floats to enter the water always vertically, 
and to preserve as mach as possible their vertical position when in the 
water. But we believe the complexity of the machinery neceasary to 
effect this kind of action, has hitherto been a bar to its adoption, As 
to the merits of Mr. Gustafason’s proposed form of an oscillating en- 
gine—and his new method of feeding the farsase—we leave our 
practical readers to judge for themeelves—we having already ewer- 
stepped the limits we assigned to the present review. 


A short Treatise on the Steam Engine. By James Hann, A. I. C. K., 
Mathematical Master of King’s College School. London: Jobn 
Weale, 1847. Part I., 8ғо., рр. 102. 

Mr. Hann’s mathematical abilities are so well knows, that bis seme 
alone is sufficient recommendation to any work һе may publish. He 
hes evidently that his renders are sufficiently well ao- 
qoainted with mechanical principles, and especially with the 
of the steam engine, to render superfluous any explanation of techni- 
cal terms connected with those subjects. In fact, the work before us 
is rather a class-book of reference than an elementary treatise—and 
as such in a compendious form, comprises nearly all the facts that can 
be arrived at by purely mathematical investigation, with reference to 
the application of steam power. 

We wish, however, that Mr. Hann had been more rigid in his de- 
monstrations, and had based them more directly on the dynamical 
equations of motion; for instance, in finding the relation between the 
pressure of the steam admitted, the load, the length uf the stroke, 
and part of the stroke when the steam is cut off—he assumes “the 
work of the steam must be equal to the work done upon the load,” 
and apparently as though it were axiomatic, instead of being a pro- 
position capable of a proof, which is very short, and as follows 

Let X be the pressure of the steam when the load and piston hes 
been raised through a space æ let m= mass of load and piston; о 
the velocity of piston; L the load then mod o= X dz-Lde: 


ы tex da- fl. da. 


Let I length of stroke; then, when 
z= о, and 2—1, o. 


. or хае Lae; 
е е 
00 Xdz-Li; 

e 


but J X da is the work of the steam, and LZ is the work doae on 
е 


the load: .. the work of the steam is equal to the work done on the 
load. The way in which Mr. Hann has stated this relation, would 
lead one to sup that it were true for any portion of the stroke— 
which is not the case. Again, in finding the velocity о, which we 
have obtained above, Mr. Hann most unnecessarily makes it depead 
on ve viva and work do i not oniy in this instance, but 
throughout the course of his book, the former of these two terms as 
though it implied sometbing more than a merely analytical spre 
sion—as though, in fact, it were some independent property of force 
—“llving force,” in short, as һе translates it. The term vis viva, as 
used by modern mathematicians, is a purely arbitrary and conventional 
expression for certain algebraica! symbols. The old philosophers, 
bowever, used it to express some confused or mistaken notion se- 
specting inherent prepertice of matter. It seems injudicious 15 say 
the least of it) to revive, by translation of tbe phrase, exploded ideas 
which were only excusable іп an immatare state of science. 
“ On the Work done by the Engine on the Piston per minute, 

tt Let E represent number of cubic feet of water converted into steam pe 
minate, A the area of the piston in square foet, ? = actual length of stroke 
a = that part of stroke before the steam is cut off, Р = pressure in th 
boiler, p, pressure in the cylinder before expansion, p =pressure at the eth 
foot of the stroke, с = total clearance, N = number of single strokes per 
minuta, V. work of steam on piston per minute. 


2 


м0 


“Rew, eask екіде босі of water converted into steam exists in the еуіп- 
ӛн ісіме expensice begins under а pressare p, it therefore eocupics а reis- 
tee қола by Equation (e), presented by 
1 
“a+ Ap, 
“New, the number of cubic feet of water which is evaporated in the 
boiler, and passes into the cylinder at every stroke of the engine in the form 


4 seam, ie represented by 1; therefore the space осгоріса in cabic feet in 
the cylinder when the valve із closed and expansion begins will be repre- 


EF I N, 
e 16: 25) 

There is an insa jection te any measore of the duty 
of the engine, as estimated by the quantity of water diminished ia 
the boiler in a given time; and that is, that all the water removed is 
mt evaporated. № faet, a large portion of water, called “ priming” 
by engineers, is conveyed from the boiler into the cylinders m a state 
of foe cles, of no elastic force whatever. The 


tion wbich this bears (о the amount eva ed seems to depend on 


Let zy be the condinates of Ше centre of gravity 
the origin, that point ia the vertieal which coincides 
of the rod when 0 = ф--о; X, Y, reactions be- 
ius of crank parallel to the axes of 2 and y; = = 
mass of rod; and X’, Y’, the pressures at lower end of red parallel 


# =p (1—cos 9) + = cos А y= 3 in 6; 


бю, ғ зіп өс psing. These аге the geometrical relations 


For the mechanical we have— 
Фа А 
= = - 98 +x as 
Фу са , 
mrt 4% 


r ” r . 
1 go & X) 2 % G 5 0060; 


=- $) + 5 өзбек 


e{1- 1-7 ше) + 3 cone 


From these equations, X’, Y’, and Y can be obtained in terms of X, 0! 
de з 

ai’ os also, since sin 0 =" sing, è and its differential co- 
Есеп depend only on ọ and its differential eo-efficients; 
therefore, if the angular velocity of the radius of the crank be 
„ de; 20 2 
gren, 47 is given, and ¢ is given; :. 0 2% and a are given, 
зі... X., Y’, and Y are knowns. When, however, sco, X = X’, 
IV, Lein e Y cos ¢ = 0,—and Mr. Woolhoase’s solution is 


We mest here conclude our notice of Mr. Hana’s treatise—Part 1. 
We hepe that before „ Part II. will make its appearance, and that 
the author will be enabled to continue, without interruption, his useful 

whieh are alike hossarable to himself and to the oallegiate 
boty of whieh һе is so distinguished a member. 
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Practical Rulea for Ascerleining Ue Relations between the Alierations 
in Gradients, and the Corres ng Changes in the Contents. By 


Denzi J. H. ІВветзон, civil engineer. 


London: Weale. Syd. 

рр. 24. 
To the and surveyor, the object of this little work will be 
sufficiently obvious from its title. The increase or dimination of 


earthwork on railways consequent on the alteration of gradients, ін 
bese calculated on the supposition that the altered gradient is parallel 
to the original gradient. It is important to observe that the calcula» 
tions are based on this hypothesis exelusively, because they аге appli« 
cable to по other. The case taken is a very unpractical one, рі 
во rase occurrence, and so simple, that it is а very iusufficient excuse 
for rashisg into print. Where gradients are altered at all, it is usually 
their inclination which is subjected to the alteration. Our author, at 
page 11, gives incidentally a hint for modifying bis formule to 
these more general cases ; but the method is unsatisfactory and ungere 
tain—instances might be suggested ip which it would give results which 
were the exact reverse of the truth; that is, results which represented 
the earthwork to be increased, where it was in reality diminished by 
the alteration of the gradieat; aad conversely. 

Mr. Ibbetson’s formule do vot suppose the cross section to be known: 
they depend onthe inclination of the slopes, but not on their comparative 
height on opposite sides of the railway. No distinction is made be- 
tween a cutting through a bill and one round it; and no special rules 
are given for sidelong ground or open — It is quite clear that 
such а rough method of proceeding could never be permitted іп 
making the earthwork for working or contraet estimates. In these, 
considerable accuracy is imperatively required, and can be ensured 
by vo method but that of taking out the quantities from the cross section, 

For parliamentary purposes less accuracy is wanted. In the рте- 
liminary investigations the distinction between equal cutting and side- 

is considered unnecessary. Неге then, perbaps, the pro- 
method might sometimes apply. But, unfortunately, the very 
cause (laxity of investigation) which would palliate the inaccuracies of 
the method, at the same time excludes its comparatively inconsiderable 
results. The results of Mr. Ibbetson’s formula thea would ge 
be too minute for parliamentary purposes, and too inexact for the pure 
poses of the contractor. 

However, the methods appear to be in themselves neat and simple 
enough. The propositions are stated in that precise language which 
always well for the correctness of them. There seems every 
reason to suppose that if Mr. Ibbetson would write another book on the 
practical cases of alteration of gradients, and confine himself to ob- 

ects of practical utility, the result would be successfully obtained. 
There are по diagrams or demonstrations in his treatise. Against this 
method of giving mere recipes іп the cookery-book fashion we alw 

rotest. But he has taken up new ground, and one in which а quali- 
Red labourer is much wanted;—if be will permit the above suggestions 
to weigh with bim, he may gain the credit of having effected а 
work, which though of great value and importance, has been hitherte 
unattempted, 


A Proposed System for the "тоте ready and correct Valuation 
Carpenters’ and Joiners’ Works. By Henny В. Baow xine. 
ndon: Weale. 

Though this work of Mr. Browning’s is founded on Peter Nichole 
son’s system, yet һе bas carried it out in a new way, and instead of 
the laboar employed, he proposes to calculate the quantities of mate- 
rials used, and to give the elements of valuation in such mimutenees, 
as to enable the builder to calculate them in detail. For this attempt, 
Mr. Browning deserves particular praise, for he has evidently taken 
conscientious pains in getting up bis work, and bestowed great labour 
upon it; but we doubt whether the work will be extensively used by 

ical men, for whom the Builders’ Priee Books are found to cone 
tain more conveniently the information they want. The mode of 
calcalating each part is carefully shown by Mr. Browning, and tables 
and forms are given with each example. In calculating the material 
for joiners’ work, the several thicknesses are all reduced to a standard 
thickness of one inch, and then multiplied by the value of the inch 
deal. Thus, according to the price of inch deal, the price of mate- 
rials will be determined. Mr. Browning does not, however, im the 
case of joiners’ work, give the value of labour and nails, thougb, in 
the case of carpenters’ work, he gives new tables, instead of the usual 
estimates. 

While we award great praise to Mr. Browning, we must observe, 
that so far as experienced surveyors are caneerned, the same minutes 
ness of caleulations is employed; but the reason why buildere gene- 
rally do not apply it, is, not from want of appreciation of its valas, 
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or from want of capacity, but because neh calculations require special 
гобсіепсу, and they either use а price-book, or, if the case requires 
ìt, resort to a surveyor. 


Copyright of Designs as Distinguished from Patentable Inventions. 
57 Wu. Seance Assoc. Inst. C. E., patent agent. London: V. 
and R. Stevem, 1847. 


Тһе object of this pampblet is to show the ехасі degree of ргобес- 
tion afforded by the registration of designs, and in particular to show 
that it does not supersede a patent. It carries out, therefore, the in- 
terpretations of the Registration Act, in the same view that we origi- 
nally took on the passing of the act. We then showed that registra- 
tion gave no protection for the principle of a design—only for the form. 
И, for example, a round cullender were registered, an oval eullender 
would be held to be no infringement. We may observe, by the bye, that 
the Registrar takes on himself to decide on what designs ought to be 
registered, whereas his jurisdiction is merely limited to the determi- 
nation of the class in which the design is to be placed. If, however, 
a Registrar is to exercise any jurisdiction at all, it is desirable that an 
engineer should hold the appointment; во that at ару rate the services 
of a competent authority may be secured. 


‘DECIMAL WEIGHTS, MEASURES, AND MONEY. 


One of the lesser public questions of the дау, which is of special 
interest to our readers, is that concerning the tithing of money, 
weights, and measures; and which is the more worthy of notice, as it 
is making way on the road from theory to practice, as the new rupee, 
two-shilling piece, or tithe of a pound, will show. 

The root of the whole matter is this, that our way of numbering, 
fixed by our mother tongue, is by tens, as опе, two, &с., ten, eleven, 
twenty, twenty-one, thirty, forty, a hundred, a thousand, ten thou- 
sand, &c. We have also other usual ways, such as by twelves, as 
one dozen, one dozen-and-a-half, two dozen, and so forth; and by 
twenties, as a score, two score, three seore and five, and so forth. 

The way of numbering by tens is that followed in most tongues, and 
by all the higher races of mankind from the beginning of time; whereas 

some of the lower races can count only by twos or by threes, or as far 
as jour at the utmost—all numbers beyond being out of their power to 
reckon. 

The kind of notations now used, called Arabic, agrees well with 
the words, as 1, 10, 11, 20, 21, 30, 100, 1,000, 10,000. 

All this is во very simple—it is so readily learned in our babyhood— 
it seems so trifling—that we are likely to be blamed for raming it; and 

et what із the answer to what we are going to ask, “ Why do we not 
ollow up the way in which we begin?” 

One of the evils we now find in all our dealings and reckonings, ім 
that we have all kinds of ween measures, and money—only опе of 
which in any way agrees with our way of numbering and reckoning, 
Some of our ways of measuring- or weighing аге by twos, some by 
threes, others by fours, eights, tens, twelves, sixteens, and twenties; 
in some cases even by fractions. If we buy by weight, we reckon by 
twenty, by one bundred and twelve, and by sixteen; we pay by 
twenty, by twelve, and by four; und we do the sum by ten—whereas 
if we bought by tens, paid by tens, and counted by tens, Ше орега- 
tion would be easy, instead of being needlessly troublesome. 

It is now some time since the state of our weights and measures 
awakened the notice of learned men. In the beginning of the last 
hundred years, a lawsuit showed that the Customs officers were using 
a wrong measure; while the Royal Society, having turned their attene 
tion to the measurement of the earth, found it needful to look into the 
standards of measurement used here. The Royal Suciety exchunged, 
in 1742, with the French Academy of Sciences, a set of standard 
measures and weights. These proceedings showed great differences 
between the standards kept at the Exchequer, Tower, Guildhall, Mint, 
Clockmakers’ Company, Founders’ Compuny, &c. In 1758 and 1759, 
а Parliamentary Committee was named to look into the standard. 
This Committee had a standard yard, and standard troy pound, made. 
In 1765, bills were brought in for establishing new standards, but fell 
to the ground. This Committee wished to use the pound troy instead 
of the fone avoirdupois. 4 

In 1779, Lord Swinton tried, but fruitlessly, to get the English 
standaids used in Scotland, as agreed іп the Act of Union. He wrote 
‘a book upon this matter. 

In 1798, Sir George Shackborgh Evelyn made farther enquiries into 
“the state of the standards, which he published in the transactions of 

the Royal Society. 
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Before this, however, the Rev. Dr. George Skene Keith, who Бай 
laboured on the matter for more than thirty years, wrote a pamphlet in 
1791, proposing a decimal spem of weights, measures, and movies. 

In 1795, the French, in their revolutionary madness for sweeping 
away every old law and custom, decimalised every kind of weight, 
measure, and money, ona plan which is called the metrical system, 
its first unit being a metre, the ten millionth part of a quadrant of 
the great circle. The French supposed they had laid their system 
on a natural and plain basis; but after investigations have left this a 
matter of doubt. 

Our brethren in America had already adopted the dollar as their 
money unit, and divided it by tens into dimes and cents; but they 
have kept our weights and measures. f 

With the year 1800, a new agitation began for a change here. 
Professor Playfair and others wanted to have the French system, bat 
happily they did not succeed. It was soon found that the French 
metrical system, having no fellowship with the old system of weights 
and measures, was not followed by the people, who could not be made 
to understand it; and the end was, that while the pure metrical system 
was kept for scientific purposes, it was for popular purposes provided 
with old names, and was called the “usual” system; thus a double 
metre was called a toise, a third of tle metre was called a foot, a half 
kilogram a pound, aneighth of à hectolitra a bushel, and so forth. 
This was fully established in 1816. 

In 1818, a Committee of the House of Commons was named, who 
published a report, and in 1818 a Royal Commission was named for 
weights and measures; under which, reporte were published іп 1819, 
1820, and 1621. In 1824 and 1825 acts were passed, which named 
the standards, called “ imperial standards,” which abolished all local 
weights and measures, and reduced the number of standards. 

The greatest evil attendant upon the “imperial” measurement is, 
that the new gallon is made to contain ten pounds avoirdupois weight 
of distilled water, whereby the size in cubic inches is 277.274, giving a 
number most inconvenient for calculation, 

In 1821, the American legislature took up the subject, and a mos £ 
valuable report was drawn up by Mr. John Quincy Adams, afterwards 
President, who was in favour of the French metrical system. No 
important result has, however, been achieved In America. 

Professor Robert Wallace, Mr. John Wilson, of Thornley, and others, 
(серен modifications of the English system, and published pamph- 
ets upon it. Іп 1831 and 1832, General Pasley published a work 
suggesting a new standard and a decimal system, which he further 
carried in a second edition, published in 1834, and which for the 
labour bestowed upon it, is well worthy of being read. Не рго- 
posed as a standard a fathom of the thuusandtb part of the nautical 
mile, which he adapted to the present systems of measurement, wich- 
out causing much change in the value, though һе introduces many 
new terms. His remarks upon the modes of measurement now in use 
are particularly valuable. 

г. Babbage bas been another labourer on this subject. 

Since these, Professor De Morgan has repeatedly brought the deci- 
mal system before the notice of the public, and hus written upon it. 
We have likewise made some remarks in a former volume of the 
Journal. 

In the present session, the Chancellor of the Exchequer, having been 
i by Dr. Bowring, has agreed, as а first step, to coin a two- 
shilling piece. 

However desirable it might be, in a theoretical point of view, to carry 
out forthwith any given system, experience has fully showa in France, 
that the only practicable way of gettingan efficient and working syetem, 
is by confurming, so far as possible, with existing institutions and the 
habits of the people. The French “metrical” system has become 
the “usual” system, and as such works well, while most of theoretical 
advantages are already obtained. It is in conformity with this ex pe- 
rience that any attempts must be made in England, and indeed this is 
pretty commonly allowed; although there аге many differences of 
opinion as to details in carryirg out a decimal system. 

The great difference is as to the units and standards to be adopted. 
It has been assumed by some that a natural and invariable standard is 
to be looked for, which can always be referred to; and the measure of 
raed 85 of the meridian, the length of a pendulum, a quantity of 
distilled water, and varivus other such standards, have been proposed 
bat the attempt is perfectly futile, for there is no such natural standard. 
Captain Kater’s imperial gallon is just as good a natural standard as 
the French metre, and it resolves itself into this—tbut all such unite 
are arbitary ; and that therefore, instead of inventing a new arbitrary 
unlt, it ia better to adopt an old arbitary unit. 

Whatever weight may have been at one time given to the French 
metrical system, it can no longer be allowed, for it is found not to rest 
on a natural standard, while the French bave failed in enforcing it. 
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There is по reason either why we should adopt the standards of an 
inferior people like the French, when our own, ado ted in our vast em- 
pire, and by our brethren in the United States, of themselves secure a 
wider adoption. 

The introduction of adecimal system mast be in couformity with 
existing units, and it must be gradual. The first thing certainly seema 
to be a reform in the coinage - and this is determined upon, the pound 
being taken as the unit. 

It need scarcely be said in these days, that a decimal system would 
diminish the work of children in learning arithmetic, giving them 
time for other pursuits; it would diminish the work of grown up 
people in reckoning; and it would enable all ranks to do what they 
cannot now io reckon properly i the moral results of which may be 
expected, so far as prudence, economy, and foresight are concerned, 
to be much greater than any other, 

The ponnd being taken as the unit, its tenth is the new two · shil- 
ling piece. The worth of this is about the same as the rupee, and it 
is to be hoped that the two will be made to agree, so that our East 
Indian currency may be uniform. The half-sovereign remains for a 
balf-· pound or five-tenths; the crown for а quarter- Pound or twenty- 
five hundredths: the half-crown will, in all probability, be superseded ; 
but while it remains, It causes по interference with a decimal coinage, 
having а defined value. The shilling is а balf-rupee, the sixpence а 

aarter-rupee, but the fourpence 18 an anomalous coin, and it is to be 
hoped will be withdrawn from circulation, so as to leave room fur a 
new groat ог luodreth of a pound in silver, waich will be the tenth of 
a rupee aod ffth of a shilling. It has been well observed, that a very 
little change is involved in leaving the copper coicage, making the 
penny five thousandthe, or four thousandths; the halfpenny two thou- 
sandihs, and the farthing one thousandth. 


The effect would be that the decimal monies would be a pound, a 
rupee, a groat, a farthing, leaving the others as conventional monies, 
as the crown, half-crown, aod groat are now. 

A change in the coinage is indispensable in reference to a change in 
the weights aod measures. It isa matter of convenience now, parti- 
calarly with women, to reckon by the unit, half, quarter, and half- 
quarter, the divisiou by halves being one of the арза arithmetical 
operations. In effecting any alterations, while a full decimal scale is 
given on а measure, the uoit can be divided by halves, quarters, &c., 
on the other side, as із very common on rules and scales. This із a 
mere detail of the rule maker. With a ehang in the coinage the 
reason for a duodecimal division would drop, for а foot or a pound 
divided into tenths would readily answer to the parts of a rupee or a 
shilling. 

In long measure the great dispute is, whether the unit or the foot 
shall be taken as the unit. If the foot be taken as the unit, it will 
cause little disturbance of the small measurements, but it will in- 
terfere with all the larger measurements. The mile must then be a 
mile of 5,000 present feet, instead of 5,280; the chain will become 
fractional, and so forth. ; 

If the mile be taken as the unit, it will be divided iato 1,000 fathoms, 
and 5,000 feet, ог ten furlongs, one hundred chains, one thousand fa- 
thoms, ten thousand links, one hundred thousand half inches. The 
foot will be ten inches (to the present inch as 1°056 to · 833), and опе 
hondred hundredths. The square mile would be divided into one 
bundred square furlongs (of 6:4 acres each) 10,000 roods of square 
chains, and 1,000,000 squure fathoms. 

With regard to weight, the choice is also disturbed between the 
pound and the ton. The pound, however, appears preferable. The 
pound would be of ten ounces, one hundred drams, and one thousand 

ins; and the rising scale would be a cwt. of one hundred pounds, 
а last or load of one thousand lbs., and a ton of two thousand lbs. If 
a load of 1, O00lbs. were used forthwith in calculations, this would 
very much simplify matters. 

As to liquid and dry measures, there are still greater discrepan- 
cies, but it appears desirable in all cases to employ the lb. or cubic 
foot, in preference to the gallon or bushel. 

In conclusion, it may be observed, that it is particularly desirable 
that engineers and surveyors, who bave зо much to do with measure- 
ment and calculations, should at an early period direct their attention 
to this subject, particularly in reference to a choice of the units, as 
tuey will, thereby, very much advance the progress of legislative 
measures, and secure their conformity with the views of practical men. 
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THE GERMAN OVERLAND ROUTES TO INDIA. 


The contest carried on, of old, between the seven cities for the hononr of 
Homer's eradle, cannot be fiercer than that for the ladian route through 
middle Europe. As, however, that over the Luckmanjier pass (Lacns Major 
of the Romans) bas attracted some notice, we shall briefly advert to it. It 
is now two years since Colonel Laricca, of the Piedmontese service, made the 
necessary atudies and measurements, which were laid, in 1845, before the 
Company of Turin. He then proceeded to the northern slope of the Alps, 
while Inspector Carbonazsi surveyed the southern parts, and made levels and 
planimetric charts of the whole country, from the valley of the Tessino to 
the lake of Como. І 

In July and Angust last, these surveys were continued by the two engi- 
veers, and to which the services of Capt. Ricci, of the Piedmontese corps of 
Bngineers, were added. All of them co-incided in the opinion, that the 
valley of the Crintallioa was the fittest point to cross the Rhetian Alps. A 
superficial glance at the cbarts published in the Stuttgard Risendahn- Zeitung 
convinces опе of the labour, at least, bestowed on that survey. 

The plan of the route to be traversed, shows especially thet the 343 Ger- 
msn leagues to be laid over with rails, presents no insurmountable дибса1- 
ties, and has only to pass one water-way, while the Trieste line has to pass 
fonr. An extent of 23 8, leagues of that line—viz., that from tbe Boden 
See to Sunhein (in the Rhine valley), conjointly with that from Pro- 
isses to Locarno, is quite adapted for being passed hy locomotive engines. 
A distance of 6-2; leagues, however, between the above points, is very moua- 
tainous, and could not be passed but with gradieuts of 33°9 to 49-9 in 
every 1000. Here, therefore, stationary engines are to be used—uoless, 
indeed, some means should be devised for using the water-power, so abuu- 
dant in these Alpine localities, for that purpose. But eveo if that space 
should have to be gone over with the aid of animal power, or on an ordinary 
road, still the distance from the Langen to the Bodensu (239,435 metres), 
could be travelled over in 9 hours,—a great dispatch, indeed. 

Another difficulty, not to be Biel | over, is a tunnel of 5,200 metres in 
length; but as it could be driven through the main rock, without embank- 
ments, the engineer thinks lightly of it. Pits, certainly, there could be none, 
except at the two ends of the shaft, as ап enormous masa of rock overlays 
the projected tunnel. 

The difficulty of passing this line in winter (here 8 months ont of 12), is 
alleged to be obviated by covering the places likely to be overspread by ava- 
lanches or drift snow with galleries, as has been done on the Splügen, the 
St. Bernard, &c. While, in бое, this line will have to cope with difficulties 
of troublesome earth- works, aud require every aid engineers can afford—the 
abundance of stone, timber, &c., may be considered as some compensation. 
If the Alps are and сая be passed, this liue seems to present the easiest 
access from Upper Italy and Germany, while also the Sardinian government 
is undertaking importaut works for the improvement of the now free port of 
Genoa, and the railway thence to Aroue, which will be completed in 1850. 
At any rate, an important rival to the Trieste route has sprung ор in that 
си the Luckmanjier—although both, perhaps, are not worth the old Mar- 
seilles route. 


THE LONG RANGE. 


Speech of Lieut.-General 518 Howaap Dovoras, Bert., M.P., on Lord 
Ingestre’s motion on Mr. Warner's alleged discoveries, July 13, 1846. 


If any one doubts that the “long range” is a gross quackery, we 
recommend the perusal of Sir Howard Douglas’s speech. Mr. War- 
ner has said a great deal about official persecution, but we understand 
it now in another sense. Here is a gallant general, a highly accom- 
plished member of bis profession, forced to undertake a most un- 
pleasant public duty, as a commissioner of enquiry into this “long 
range,” and he is obliged to get up and defend himself in parliament, 
and to publish his apeech, by way of making а kind of weapon against 
say future attacks. Sir Howard's exposure ot Warner is complete, 
while his professional remarks on explosive power are very interest- 
ing; and as the subject is very little understood, we shall take the 
liberty of making a few extracts (гот the speech and notes. It will 
be observed, that befora receiving any intimation as to the nature of 
the invention, Sir Howard Douglas expressed іп the following speech, 
the opinion that а balloon was the essential feature of it:— 

“Mr. Waroer asserts a power which sets the most important laws of 
nature at defiance. Gravitation, by which tHe system of the universe is 
maintained — resistance, by which some of the most benign purposes of 
Providence are accomplished, are uothing to Mr. Warner. When Colonel 
Chalmers, a member of the late commission, cautioued Mr. Warner of the 
prodigious powers of resistauce to his long range, he exclaimed, ‘ Who 
сап frame laws to govern a force which has never before been heard of —a 
force a hundred times greater than that of guopowder!’ More was urged 
by the coionel, but, as he says, Мг. Warner was too dogmatical to reasva 
with. Who сап frame laws to control such a force as Mr. Warner 
imagines? Why, the Almighty Maker of the universe... It is pre- 
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cisely because Мг. Warner’s alleged projectile force is, as һе says, а hun- 
dred times greater than that of gunpowder, that it would be met by e 
resisting force greater іп ап increased ratio, by which the projectile would 
be opposed, controlled, and reduced to moderate velocities and limited 
ranges. We possess io gunpowder greater force than we require. We reject 
the random use of it to gain accuracy. The power by which one of the 
cliffs of Albion was recently blown into the ses, and the Royal George out 
of it, is more than adequate to any, that war requires, or can be ased with 
advantage in projectiles........ The greatest range that ever yet has been 
attained was by the mortar or howitzer, the trophy that now stands in St. 
James's Park, which threw a shell filled with lead abont three miles into 
Cadiz, but with such random effect, as to do little or no harm. 

“Ву using the denser metal, lead, that range was procured, and the mo- 
mentum of the shell, so filled, augmented. A British 13-inch shell filled 
with lead discharged from a mortar with the full charge, тау be projected 
about as far as the Cadiz mortar threw its shell. I do not say that greater 
ranges may not be attained......No great increase, even of random range 
could be obtained, by increasing the magnitude of the gun to almost any 
size. And even then it would he a random range... . . . My life has been 
devoted in a great degree to matters of this kind, and I assert, that it is 
pbysically impracticable to procure a range of six miles by any projectile 
force. Mr. Warner first asserted, that his long range was not a projectile, 
he has since asserted that it is. But it may be a balloon, or a kite: if so it 
is old, and nothing worth. (It was proposed during the threat of invasion 
in the late war, to endeavour to destroy the Boulogne flotilla by such agents, 
but this was laughed at. It is well known that Sir W. Congreve proposed 
to destroy towns and forts hy the aid of kites. They were to be made of 
canvas, and of а very large size, во ав to be able to carry very great weights. 
When the kite had reached its place of destination, and stood over the de- 
voted fart, camp, or ship, the shell was to һе dropped into the midst of the 
place or vessel.) It may be a compound of projection and propulsion. This 
were still more ridiculous. 

“ I do not deny that Mr. Warner may have hit upon some explosive com- 
pound more potent than gunpowder, and some improved mode of causing it 
to explode, either by mechanical or chemical action, but as to the modus 
operandi, so far from tbere being anything new in Mr. Warner’s process, I 
hold in my hand a work published at Paris five and twenty years ago,— 
t Memoire sur les Mines Flottantes et les Petards Flottans, ou Machines In- 
fernales Maritimes; par Montgery, Officier de Marine, —containing a history 
of many different modes of blowing up ships by marine fougasses from very 
early times. This work has for its frontispiece, the destruction of a vessel 


* Memoire sur les Mines Flottan‘es ei les etarda Flottans, ou Machines Infernales 
Maritimes; par Montgery, Officier de Marine.’ 


hy an invisible shell loaded with gunpowder, whicb did its work more effec- 
tually than in the case of the John o Gaunt. Мг, Montgery details in this 
work, different processes for blockading vessels in bays or harbours, by lay- 
ing down ‘torpilles à ligne d’accouplement,’ across their entrances, theae 
torpilles being made invisible by being retained below the surface of the 
sea hy anchors, and connected with each other by lines, во that no vessel 
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could pass, without coming im contact, either with a torpille, or with the 
line connecting one with another, causing both to collapse, strike the vessel, 
and explode. Mr. Montgery likewise details the process by which a vessel 
in chase of another may be destroyed by the use of two torpilles, connected 
to each other by a line,—‘ Vessels of all sizes, but above all steam-boate, 
may make use of these torpilles connected wtth each other by lines. A 
vessel may even sink another by torpilles connected with each other by lives. 
Vessels ог boats chased by superior forces, may deliver themselves from their 
enemies, by throwing into the sea one or more of these mines flottantes 
connected with each other. The operation of shutting up an enemy's port, 
ought to be executed at night, otherwise the enemy having knowledge of it. 
would easily frustrate the attempt.’ 

It were easy to adduce from Mr. Montgery’s work, and many otbers, 
abundant proofs that there is nothing uew in the proposition for submarine 
ака, as suggested by Mr. Warner. .. We find the following іп Pepy's 

іагу:— 

In the afternoon come the German de Коой ег to discourse with us 
about his engine to blow up ships. We doubted not the matter of fact, it 
being tried in Cromwell’s time, but the safety of carrying them in ships. 
Bot be do tell ns, that when he comes to tell the king his secret, for none 
but the kings successively, and their heirs’ (to this Mr. Warner adds prime 
ministers) must know it, it will appear to be of no danger at all. We con- 
cluded nothing; but shall discourse with the Duke of York to-morrow 
about it.’ . 

“To these I may add an infinity of names mentioned „ћу Monsieur Mont- 
gery from the earliest times. And in our омо refer to Bushnel, 1787 ; Tor- 
pedo war and submarine explosions, by Robert Fulton, Fellow of the Ame- 
rican Philosophical Society, and of the United States Military and Ph loso- 
phical Society, New York, 1810; De la machine infernale maritime, ри de la 
tactique-offensive et défensive de la torpille, etc. par М. E. Nunez de Ta- 
boada, ete. Paris, 1812; Colt, see New York Weekly Sun; Monsieur Jobarst, 
of Brussels, бс. бс.” Ң 


IMPORTANT EXPERIMENTAL ТВІР. 


On Thursday, May 13th, there was a grand day with the steam navy at 
Woolwich, the Lords Commissioners of the Admiralty having ordered an 
experimental trip with all the steam - vessels at that station which were ina 
state of sufficient forwardness for the purpose. The vessels originally ap- 
pointed to compose the squadron were, the Amphion, 36 gans (300 horse- 
power); Sharpshooter (iron screw st.); Rifleman (wooden screw st.); 
Minx (iron screw st.); Teazer (wooden screw st.); Growler (st. sloop); 
Kite (st. v.); and Princess Alice (iron st. packet). Owing to the arrange- 
ments being incomplete, the Sharpshooter and Rifeman did not join the 
squadron, Between nine and ten o'clock the Lords Commissioners arrived. 
At ten minutes past eleven the signal was giveu from the Black Eagle tu 
loose from moorings, and іп about ten minutes the fleet atarted from W ool- 
wich in the following order: Teazer (screw) lending the way, followed by 
the Amphion, Monkey, Black Eagle, and Kite, and in this order they pro- 
ceeded down Woolwich Reach, and up the galleons. The Amphion was, 
of course, the principal object of interest, and upon testing her speed, it 
was fouod that with the engines making 45 revolutions, and witb her jib 
set, her rate of speed through the water was 6:8 knuts, The Тентег proved 
to be the slowest boat of the fleet. In Halfway Reach the Black Eagle 
put on her fuli speed, an- soon came up to the Ampbion, and then reducing 
her engines to half speed, sbe kept within hail of the Amphion during tbe 
remainder of the cruise. Their lordships, who took their station on the 
paddie-box of the Black Eagle, with Sir J.J. Gordon Bremer, paid espe- 
cin] attention to the Amphion, and signalled to hoist the spunker өңі), the 
wiod then blowing stiff from the south-east. The log was agatu thrown over- 
board, and the speed with the engines at forty-seven revolutions proved 
to be 78 knots. When the squadron reached Eritb, the Minz, which is 
a faster boat than either the Amphion ог Teazer, soon beaded the Geet, 

the Amphion holding on her way, with the Kite on her larboard, and the 
Black Eagle on her starbourd, quarter; the Teazer a considerable distance 
astera. and the Growler (which had been detained at Woolwich) juat 
bearing in sight. The squadron passed Erith at a quarter-past twelve, 
and a signal was then hoisted from the Admiralty yacht (Black Eagle) to 
put on more sail; an order which could not then be complied with, as the 
wind was unfavourable, In Long Reach, the speed of the Amphion was 
tried at the measured mile, which was done іш 8 min, 52 secs., the tide 
having just ebbed ; this gives a rate of speed equal to 6°766 kauts, or aboot 
8 miles, with the engines mak ing 44 revolutions, As the squadron neared 
Greenhithe, their lordships boarded the Amphion, and ordered all sail to 
be set. The spanker, jibs, and (орғайв were theu set, and this vessel, 
under the conjoint influences of wind and steam, careered rapidly on ber 
way. The Growler, which had continued her course at full speed, here 
overhauled the feet, and passing the Amphion to port, took up her station 
as the leading steamer on the starboard side. Тһе squadron stood oa 
through Sea Reacb, where the full operation of both wind and tide was 
felt; und here the log gave a speed of 10 knots, Having reached the 
estuary of the Thames, their lordships signified their wish to return, apd 
the Amphion was brought round with great celerity, and they emburked 
at once on board the Black Eagle. It may be as well w astute, tuat Lis із 
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the first time the experimental trials with the Amphion have proved suc- 
cessful. In all former trials the success was most incomplete, the engines 
would scarcely work for half aa hour without stopping, owing to the 
canvass collapsing. Metal valves bave now, oa the recommendation of 
the authorities at Woolwich been adopted, aod the result has proved іп 
the highest degree salisfactory. А correspondent says—“ considering the 
great size of the Amphion, and that ber auxiliary engines are oniy of 800- 
horse power, а very small proportion for a frigate of 36 guns, ber progress 
through the water was surprising, aod leads to the belief that she will 
prove one of the most serviceable vessels afloat.” She carried with her 
in this cruise, all her guns, with stores, provisions, and water, for three 
months, and a large supply of coals. 


NOTES ON FOREIGN WORKS. 


Vienna and Trieste Raihoay.—This line, from Cilly to the end of 
the Saun valley (14 English miles), has been just completed, and ranks now, 
by the skill employed thereon, as well as the great beauties of Alpine 
ecenery, amongst the most remarkable objects of Styria. The bridge, in 
Яве, which has been thrown across the Saun (near its confluent with the 
Save), is the cnlminating point of the whole work. Conformably with the 
difficulties presented hy the ground, it consists of an oblique arch, whosecircu- 
lar opening is 100 cubits. The three minor arches will have a span of 
13 cubits in the light, their height being 40 feet. The construction of the 
protecting dyke was accomplisbed by iron bars being screwed perpendicu- 
larly to the rock-bed of the Saus, on wbicb bars the piles were platted. 
The difficulty of Alpine ground may he guessed from the fact, that from the 
watering place of Tiiffer to Steinbrücken (a distance of fonr Engiish miles), 
the embankments of the road amount to 12,000 cubic klafter. M. Pico, the 
engineer, is much praised for the choice of the most solid materials, and 
for the solidity of the works, The Bath of Tüfers was known sad 
resorted to by tbe Romans. 

Groat Continental Railway Lines.—A joint meeting of the directors of 
the different lines forming those from Vienna to Hamburg, and Vienna to 
Stettin—the first 140, the latter 125, German leagues (15 to a degree), have 
met at Berlin, and concerted a plan, by which the first distance can be ac- 
complished in 44 hours, and the latter in 40 hours, either going or coming. 
The train will leave Vienna at 7 o’clock, p.m., arrive next day at noon at 
Breslau, where it will stop four hours; start at 4 p.m., and arrive at 5 a.m. 
at Berlin, whence it will start for Hamburg or Stettin at 7. It is stated, 
that the Berlin and Magdeburg company wish to purchase the interest of the 
Magdeburg and Leipsig line. at the enormous interest of 250 per cent.; but, 
hewever foresighted the plans of the company may be, it is pretty well ac- 
knowledged now in Germany, that over-speculating ougbt to be rather called 
under-speculating. 

ion and i Qf the Rhine.—After the terrible disasters 
which the overfiowing of this river caused, last year, near Vaduz (Switzer- 
land), surveys and plans for the above purpose have been made by Colonel 
Lanicea and a number of Swiss engineers. According to this plan, an area 
of about 5,000,000 square klafters (cubits) of arable land could be gained 
in this spot, hitherto considered most barren. 

Spanish Surveys.—The activity which reigns In some departments of Spa- 
nish science and industry, is fairly exhibited in a gigantic chart just pub- 
liched—“ Gran Маре de la Isla de Mallorca.” Its dimensions аге 67 inches 
{pulgadas castellanas) by 52 inches. lts detail of ports, harbours, bays, and 
other features of the island of Majorca, are accurately rendered. 

Brusseis.—M. Peter Dabrren, merchant of Cologue, has been introduced to 
the king, for the purpose of laying before his majesty his new plan for pre- 
venting accidents on railways. It consists of ап ingenious plau of suddenly 
detaching the engine from the train, and bringing it to a stand still. The 
inventor intends, also, to have his discovery tested in other countries. 

Literary and Art Property іп Austria.—An imperial decree bas been 
lately published on this subject—the purport of which is consonant with 
similar regulations enacted previously by the Emperor of Russia. Тһе сору. 
right for any ideal property (ideale Bigenshum) lasta during the lifetime of 
the author or artist, and thirty years, in tbe main, after his death. Foreign 
(not бегшап) works are treated according to a standard of “ material reci- 
procity.” Austria has not joined the Anglo-Prussian convention of literary 
and art property—but Saxony, Hanover, and otbers, have. 

The Fossil Sea- .—Dr. Koch, who brought to this country the 
Missourri mammoth, exhibited in Egyptian Hali, bas also discovered in Ame- 
rica the fossil remains of an ophidian anima! of immense size, which he calls 
Hydrarchos. It possesses a vast number of very large vertebra, and is the 
most extraordinary specimen of the so-called antediluvian creation extant. 
It bas been exhihited at Berlin, and the king has given orders to purchase 
it, notwitbstanding Dr. Koch requires an extraordinary price for it. 

; of Land in Dalmatia.—The valley of the Narento (Narona of 
the Romans) was one of the corn-depots of antiquity, but now presents 
nothing but a succession of anwholesome bogs and wilds, to which the at- 
tention of government has at length been awakened. M. Matteis has been 
directed to examine and report оп the regulation of the river Narenta, the 
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most considerable between Trieste and Greece. It forms а delta at ite em- 
bouchure, and its inundations have hitherto spread at random, and (һе 
mould being best retained between the coppices of vineyards, merely served. 
to increase their fertility. М. Matteis proposes two different systems—first, 
the so-called ў per sedimento stream or warping, similar to the 
old Egyptian method, by which, during the floods, the water, impregnated 
with alluvial soil, is directed to and retained in snch places where it is most 
required to elevate and fertilise the soil; secondly, by the usual method of 
dykes and channels. The first plan is, obviously, the best, as по land is lost 
by the cutting of canals, &c.; but the expense is very great. Thus, most 
probably, the second plan will be adopted with the Narenta: one of the 
principal reasons for its adoption is the attention here paid to the rearing of 
the silkworm, and as the mulberry trees attain an extraordinary size (some 
being 15 feet in circumference), it is proposed to plant them along the canals, 
and thus strengthen and solidify the consistency of the soil. 

Australian Antiquities.—Although this title msy sound somewhat anoma- 
lous, we have assumed it deliberately —es it can be proved to evidence, that 
as soou as man transgresses the limits of animality, be becomes a monumen- 
tad being, те may so term it. Although many other criteria have been 
assigned to the idea of humanity (speech, using of instruments, &c.), yet it 
із, after all, art of some kind or otber which marks (һе limita between brutes 
and human beings. Іп Australia, a continent of extremely novel formation 
and civilisation, these art. traces cannot be but very faint—still, they exist. 
We count amongst them those native roads, as they аге to be met witb in 
many parts of New Holland and Tasmania; and avail ourselves of some 
notices derived from a colonial publication : Our savages know of no rule, 
no system, except where tbey are absolutely forced to resort to it. In their 
wanderings throngh open plains, they follow, even if their numbers be con- 
siderable, their own fancy; bnt, if any locality, which they have to pass, 
presents any particular feature—for ius tance, is encompassed by swamp, and 
the Ше; then, as a matter of course, a certain direction is given, and must 
be followed. This is the reason why regular roads (paths) of the Papuas 
are rather frequently met wisb. Such аге to be found оп the coal-sandstone 
rocks between Botany Bay and Point Hakiug; but the most remarkable are 
іп Byron’s Valley, Australian Alps, where the wandering of tribes of several 
hundred persons, has worn off the sward of the soil, and even impressed the 
granite underlaying it. From these to the Llama roads of Mexico and Peru 
is but one step. These paths are the only historical monument which the 
Papua leaves bebind him—if we except, perhaps, large accumulations of 
oyster and cockle shells, near the sea shore; and which, as some instruments 
to open them which һауе been found amongst the heaps testify, have been 
thus accumulated by these people frequenting and feeding at such places for 
а series of years. Transgressing from these aboriginal antiquities to Euro- 
pean ones іп the Australian colonies, we presume, that a freestone slab above 
the door of one of M. R. Campbell’s warebouses in Sydney Cove, engraved 
with the date of 1802, will be ouce valued as the oldest inscription of the 
kind in Polynesia.” 


Her Majesty and the Royal Consort’s Private Art Collections.—Un- 
ostentatious as many other of the Queen's endeavours at general im- 
provement—the establishing of an especial school for the children of the 
domestic household and the lsbouvers at the royal palace, and other act 
the art collections at Buckingham Palace and Windeor Castle are also judi- 
ctously, yet unceasingly, increased. As the sovereigns of this country, for- 
tunately, do nof possess the power to draw on the Treasury for any amount, 
their collections do not consist of bulky and costly specimens—bnt of a 
number of select and clever engravings, drawings, miniatures, &., which, 
while they pleasantly and worthily occupy tbe leisure hours of the royal 
couple, will serve ss early incentives to tbeir growing-np family, and at a 
future time (be it a remote one) merge into the general stock of the coun- 
try’s art-trophies. 


NOTES OF THE MONTH, 


The new Roman Catholic church In St. George’s Fields, by Pugin, has 
been advertised us open to the public. 

The Royal Institute of British Architects bave published a copious cata- 
logue of their library. 

The great east window of St. Peter's church, at Sudbury, is being re- 
stored hy Mr. Sprague, of Colchester, at the sole expense of Dr. Maclean. 

The Bishop of Norwich, at his last visitation, made some very strong re- 
marks agaiuet pews, and expressed his gratification that his cathedral was 
now thrown open throughout to all classes. 

The Improvements in Durham Cathedral are making most satisfactory 
progress, 

There has been an unfortunate accident оп the Shrewsbary and Chester 
railway, by the falling in of a large viaduct bridge, by а train being thrown 
into the river. 

The great tunnel for the new station at Liverpool, aud runniag from 
Clarence Duck to Edgeblll. has been begun at the surface. 

A beautiſoi irou steamer, named the Oberon, was last month sent out 
from the yard of the Messrs. Bennie. She is of 050 tons, and 200 horse 
power. 
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London, Brighton, and South Coast Railway Company.—The directors 
having decided upon the competition designs for the terminus at New- 
haven, have awarded the premium of £100 to Messrs. J. W. and W. A. 
Papworth, of Caroline · atreet, Bedford - square; and that of £50 to Mr. 
Martin Stutely, of Gower-street, Bedford-square. 

The Hanover aod Harburg railway has been opened. 

The Croydon Atmospheric System.—The Croydon Atmospheric Railway 
is at an end! Ata Board meeting on Tuesday, May 4, it was determined 
that the line ahould be shot up; and this was done forthwith. 

Prevention of Oxidation of Metals.—A correspondent of the Mining Jonr- 
nal, saya—‘- І have been led to adopt a simple method of coating metals, by 
the agency of an acid, so as to secure them most efficiently from the de- 
teriorating influence of oxidation. The article to be coated is first dipped 
in a dilute acid, composed of two parts salphuric acid aod one nitric acid, 
io nine parts water. After immersion in this solution, the article is to be 
washed in clean water, and then allowed to drain; and so svon as it ap- 
pears to ће dry, it is to be brushed over with сора! or lac varnish ; the var- 
nish attaches itself firmly 10 the acidulated surface of the metal, and never 
peels off. The best species of varnish for this purpose is probably copal, 
to which is added a little litharge. I have subjected sheet-iron thus treat- 
ed to the continued action of sea water for several months, without its sus- 
taining any injury. It is, perhaps, worth while for ship owners to con- 
sider whether a considerable economy would not result from the applica- 
tion of this method to the copper sheatiog of ships.” 

Sawing Engine.—At the Royal Institation, April 16, Prof. Faraday 
called the attention of the members to a working model of a sawing-en- 
gine, invented by Mr. Cochran. By this engine wood сап be cut into 
curves of double curvature (i. e., curves іп two planes). This is effected by 
the saw being made to torn on a vertical, while the wood is turned at the 
same time оп a horizontal, axis. 

Recent Depressions in the Land.—A paper was read at the Geological 
Society, Feb. 24, by J. Smith, Esq., on the above subject. Мг, Smith 
gives the result of careful measurements of tbe sea-level above the pave- 
ment of the famous Temple of Serapis near Pozzuoli. These measure- 
ments, made independently іп the years 1819, 1826, 1838, 1843, and 1845, 
by Mr. Smith, Prof. Forbes, and the Chevalier Niccolini, all conspire to 
prove a gentle subsidence of the land on which the temple stands at a rate 
of abont one inch annually. Mr. Smith gives other proofs of the encroach- 
ments of the sea from an engraving in the “ Vera Antichita di Pozzuoli,” 
published at Rome in 1652, where the churches are represented as inter- 
тепіпд between the three columns and the sea. hese churches are 
wasbed away, as well as two sea-walls, built one within the other for the 
protection of the road. Mr, Smith then gives a variety of proofs, histori- 
cal and geological, of the subsidence of paris of the coast of Normandy, 
Brittany, and the Channel Islands. The stumps of trees are seen stand- 
ing in the sea, іп spots where, at high water, the sea is 60 feet deep ; and 
Mr. Smith has ascertained, from MSS. of the ointh century in the Library 
of Avranches, that these forests were tranquilly submerged aboot that 
period. Mr. Smith also states, on the aatbority of Capt. Martin White, 
R.N., that on the coast of Normandy, lines, evidently arti@cial, and appa- 
rently stone walla, are seen under water running out to sea, and that the 
lead in sounding on that coast frequently brings up fragments of bricks 
and tiles, which he is cunvioced are the ruins of submerged buildings. 

Electrical Musical Instrument.—At the French Academy of Sciences, 
М. Froment presented a little electrical instrument, with a vibrating blade 
yielding а sound. It is composed of a smali electro-magnet of iron, the 
contact of which oscillates between one of the poles and a stop against 
which a spring causes it to bear. Ап electric current, introduced into the 
apparatus, pusses by the contact in iron and the stops io such a way that 
the circuit is cut off when these two pieces are separated. This last effect 
takes place when the wire of the magnet is interposed ia the circuit; for 
it then attracts the contact which, in abandoning the stop, interrupts the 
flow of the current. The magnetic power then ceases, the iron blade 
pushed by the spring returns to strike the stop, and again closes the cir- 
cuit. A new magnetic power is again given, and again checked, and all 
this with great rapidity, во as to cause several thousand beats in a second. 
By turning the screw which serves to vary the amplitude of the ті” ration 
and the immediate force of the spring, the instrument can be made to give 
ош all the sounds upon tbe musical scale, Tbe instrument being во regu- 
lated as to give out a fixed sound, the slightest variations іп the intensity 
of the current employed cause corresponding variations in the sound; and 
thus the apparatus may be employed to judge of the regularity of the 
passage of electricity іп various instruments used in electrical experi- 
menta. 

Fresco Painting.— A new method of painting as a substitute for fresco has 
been discovered by a French artist, М. Chevot. It is called by the author 
Егездне Mixturale, and consists of a composition which effectually resists 
the action of saltpetre, so fatal to fresco painting wherever there is saltpetre 
in the wails on which it is laid. The effect of М. Chevot's painting is as 
bold as that for which it is a substitute, and the colours аге as vivid. lt 
possesses not merely the advantage of resisting the effect of saltpetre, but 
сап be washed when dirt or dust has accumulated npon it with quite as mach 
security as oil paintings. 
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LIST ОҒ NEW PATENTS. 
GRANTED IN BNGLAND FROM APRIL 24, ТО МАТ 18, 1847 
Six Months allowed for Enrolment, unless otherwite 


Theodore Hyla Jennens, of Birmingham, manufacturer, for “ап Improved m 
improved methods of manufacturing papier maché articles, aiso а new or impn 
thod of ornamenting papier maché articles, which said method of ornamentig 
maché articles, is also applicable for ornamental purposes generally.“ —Sealed 

John Morgan, of Kast Greenwich, manager, for certain Impr vements in m 
applicable to preparing and spinaing flax and hemp, and other fibrous subet: 
Ар . 

Jonathan Atkinson, of Liverpool, in the county of Lancaster, soap boller, for 
method of manufacturing soap.”—April 27. 

Caroline Watson, of Chorley, іп the county of Lancaster, for Improvemen 
ratas for filtering.“ (A communication.}—April 27. 

Alfred Vincent Newton, of Chancery-isne, Middlesex, mechanical dreught 
certain Improvements In the construction of roads or ways, and in the с 
used thereon.” (А communication.)—April 27. 

Thomas Denne, of Bermondsey, Surrey, strap manufacturer, for “ Improve 
ede manufacture of grease or composition for atmuspheric pipes, and for lubric 

axles and moving parts of machinery.“ April 27. 

John Coates, of Seedley, іп the county of Lancaster, calico printer, for “ Inip 
in machinery ос apparatus for cleaning the surface of woven fabrics, or freeing 

from fibrous or other loose matters, previous to printing thereon,” — April 27. 


George Thomson, of Nottingham, cabdinet-maker, for Improvements in mach 
sawing wood and other substances.”—April 27. 

Marie Мајапіе D'Hervilly Hahnemann, of Rae Clichy, Paris, and Hency Petitg 
гасе de Chateau Rouge, Paris, for “ Improvements іп instruments for writing. 

Robert Broad, of Tipton, in the county of Stafford, engineer, for Impro 
railway turn-tables."—April 28. 

Richard Archibald Brooman, of Fleet-street, London, for “certain Impro 
railway turo-tables."” (А commanication.)—April 28. 

William Carter Stafford Percy, of Manchester, apholder, for Improvements: 
chinery for making an 1 dressing bricks and tiles, and in certain sheds and kilns 
bricks and tiles are cried and barnt.””—April 29. А 

John Spear, of Oloncester- ro . d, Hyde-park-gardens, gentleman, for Impra 
In plano fortes, and іп the musica! seale of notes in use for such iuetruments, aod 
apparatus to facilitate the actiun of the ſlugers on the keys of the piano-fo-tes. 


John Elce, of Manchester, machine maker, and Richard Bleasdale, of Rochd 
chanie, for * certain Improvements in machinery Гог preparing aud spinning cotta 
and other fibrous substances.“ Mey 4. 

William Newton, of Chancery-lane, civil engineer, for ‘Improvements ів m 
for letter-press printing.” (A communication.) May 4. 

Joseph Taylor, of Tipton, in the county of Stafford, engineer, for “а certain I 
ment or certain improvements in the construction and manofacture of wheels for 
and other varriages.”—May 4. 

Gardner Stow, of King-street, Cheapside, geotieman, for Im provements іп 
struction of steam-vessels, and an apparatus for propelling ships and other el 
communication.)—May 4. 

William Henwood, af Portsea, in the coanty of Southampton, naval architect, 
provements In propelling vessels, and in steam- үгезгіз.”-Мау 4. 

Lemue! Wellman Wright, of Chalford, іп the county of Gloucester, engineer, fo 
ішіп Improvements in muchinery, or apparatus, for sweeping or cleansing chimaier 
and other simiisr purposes.” — Мау 4. 

Fennell Allman, of Charles-street, St. James’s-square, Middlesex, consultinp-er 
for “ an Improved mode of making, torming, or shaping enndles.“ - Мау 4. 

Conrad Haverkam Greenhow, of North Shivids, gentleman, or“ Improvements 
construction of ships or vessels, and іп propelling ships ог тезгеіз.”--Мау 4, 

John Horsley, of Ryde, Isie of Wight, practical chemist, for “ Improvements § 
serving animal and vegetable zubstances. - May 6. 

Herbert Spencer, of Lioyd-street, Lioyd-square, Clerkenwell, civi) engineer, for 
ішіп Improvements in machinery, tor plantog and sawing wood, parts оГ which in 
ments аге applicahle to machinery for cutting certain other substauces.”"— Мау 6. 

Moses Poole, of London, gentleman, for Improvements in apparatus for cons 
and disconnecting railway carriages.” (A communication.) —May 6. 

Charles Fox, of Мо. 3, Trafalgar-square, Charing-cross, Middlesex. engineer, and 
Coope Haddan, of No. 11, Upper Woburn-place, civil engineer, for Improvemes 
rallway-chalrs, and switches іп trenails or fastenings, aud іп machinery for preparin 
way sleepers.”—May 6. 

Joham Good Seyrig, of New Lenton, In the county of Nottingham, engia 
“ certaln Improvements In propelling on land and on water."— Мьу б. 

Isham Baggs, of Holford-sequars, Middlesex, for “ certain Improvements in th 
duction and management òf anilicial Iight."—May 7. 

Joshua Fielden, Esq., of Waterside, Todmorden, іп the county of Lancaster, fi 
Improved mode of iaying and pressing cotton, silk, wool, flax, and other flurons m 
into cans, baskets, boxes, and other depositories.”—Alay 8. 

Amos Bryant, of Heavitree, in the county of Devoushire, gardener, and Richard 
ill, also of Henvitree, in the same county, surgeon, for “Improvements in prep 
constructiog, and draining land, and an Improved implement or implements to b 
thereln.”-—May 8. 

William Norman, of Paradise-place, Finebury, Middlesex, cabinet-maker, for 
provements {a the construction of expanding or dintog tables. — May 10. 

John Martin, of Alleop’s-terrace, Middiesex, for “ [mprorements in app 
means used when draining cities, towns, and other inhabited places. — May 8, 

John Tattersall Cunliffe, of Manchester, hide merchant, for “ certain Improve 
pickers, ra power looms, and also in the tools or apparatus for manufacturing the si 
--Мау 14. 

Join Thomas Gray, of Wardour.street, Middlesex, bootmaker, for an Improved 
and shoe.“ — May 14. 

Thomas Shipp Grimwade, of Sheepcote Farm, Hairow. on · the- НІШ, Middlesex, fa 
new mode of treating milk for purposes of nutrlment.“ - May 14. 

Thomas Haszeldine, of Brudenell-place, New North Road, Middlesex, engine 
« Improvements іп the construction of turnaces. - May 18. 

Richard Peyton, of the Bordesley Works, Birmingham, metallic bedstead mand 
turer, Jonathan Harlow, of Bordesley Works, aforesaid, and Thomas Horne, of 
Borough of Birmingham, bruss-founder, for * Iinprovements іп the manufacture of 
ateads,""—May 15. 
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THE NEW PALACE OF WESTMINSTER. 
THE HOUSE OF LORDS. 
With an Engraving, Plate Х. 

Architectare is pre-eminently а royal art—princes, родів, and prelates 
have paid more direct homage to it than to any other of the fine агы. In 
the pakay days of Christian architecture—ere.its decay was insulted by 
the mongrel abortion which we call Classio—the spoils of conquerors, the 
revenues of rich charches, the votive treasures of pilgrims, the dowries of 
king’s daughters, the gains of merchants and burghers, the tribute of pro- 
viages, were not considered contributions too munificeat for the erection of 
those stupendous edifices which adorned every town and city of medieval 
Europe. Is our own country, from the. time when the Saxon Ethelbert 
founded the abbey of St. Augustine at Canterbury, till Henry the Seventh 
reared the magniftcent chapel at Westminster which bears his name, seat, 
wealth, aud power had scarcely any other historical records but palaces, 
colleges, and cathedrals. Architecture seems to have been a ruling and 
pervading idea in the. minds of the people of those times. The mailed 
knight, returning from the wars, made it his chief care to adorn the abbey 
adjacent to bis castle—or, at least, te found a costly chantry in which 
prayers might be made for him when departed. Rival monasteries strove 
with all their energy to ontvie each other in the magnitude and decoration 
of their edifices; their brethren travelled far and wide to levy contribu- 
tions; and every art which zeal and experience could suggest, or supersti- 
tion and credulity render available, was put in requisition. 

АП this took place in days when competition designs and tenders for 

building by contract were not yet invested. The common people shared 
in the architectonic enthusiasm of their superiors. There were more pen- 
nies than golden pieces among the offerings : and they who were too poor 
to give even pence, freely bestowed their labour—felled trees, quarried 
stove, dug earth, carried burdens, and considered no task too toilsome, so 
that they might be gladdened by seeing their beautifal church rising, day 
after day, before their eyes. It was а sorrowful sight when the work 
stood still because of war or for lack of means. The pride taken in the 
task by these men, who were the lowest and humblest that lived in what 
have since been called the Dark Ages, is now so entirely out of date 80 
utterly unlike any modern popular feeling—as to seem incomprehensible, 
and almost improbable. To them the great fabric, as it gradually towered 
above their cottages, and became the way-mark of the country round, was 
the chief boast and glory of their native place: and if they might ouly see 
with their own eyes the wondrous work at length accomplished, which 
had slowly grown beneath their hands and the hands of their fathers, and, 
perhaps, grandfathers before them,—then, indeéd, their highest ambition 
was accomplished. These poor men were very spendfhrifts in their love 
of the Beautifal. ` . 

Much of this feeling doubtless was due to the prevaling influence of the 
church and religious or superstitious motives. But even after making а 
liberal allowance on this score, a great deal remains which is only ex- 
plicable on the supposition of a generat enthusiasm for noble architecture. 
The religious bodies themselves had little to gain by the mere decoration 
of their edifices: tbey, at least, must have been sincere in their masonic 
geal; for had their charches been as hideous as meeting-houses in modern 
manpfactaring towns, or as contemptible as genteel chapels of ease in 
fashionable watering-places, their ота condition would have remained 
unaffected. They misistered in no way to their personal luxury ог love of 
ease in adorning buildings destined for no private or seoular uses. Neither 
could the laity have deen animated by selfish motives alone ;—the hope of 
absolation, indulgence and easy exemption from penance, eonld not have 
sufficed alone. The unanimity of purpose throughout widely separated 
countries, its continuance for centuries in succession, and its universality 
among all grades and classes, sufficiently show that not external indace- 
ments alone, bat internal feelings also, must have been in operation. Tho 
internal feelings which in@uenced these votaries of art were chiefly—a 
strong love of bome, an honest ambition for the hononr of their birth-places, 
and a fond desire to raise op something in their familiar haunts whicb 
might draw the wayfarer and stranger ont of their road, to marvel at 
its exceeding beauty and excellence. 

Accordingly, their architecture was of home-growth and contemporary 
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—it was essentially their ожа, These men were neither cosmopolitans 
nor archmologists: they sought neither for exotic importations nor for 
reanacitated antiqnities—had no craving for things removed by either time 
or distance-—read, too little to care for the one, travelled too little to attais 
the other, 

It is. a long while now since tbair beaetifal architecture fell into decay, 
and was succeeded by a strange fantastic style the mingled prodgctian of 
many ages and climates. This mediey, as strange as was ever seen іп an old 
curiosity shop, which grew fashionable in England only after architecture 
beaame the exclesive luxury of tha rich, has bees lauded in all the set 
phrases of the dillettanti, from the reign of Queen Elizabeth to that of 
Queen Victoria, It has, therefore, been a most happy chance for the Fine 
Arts, that this confusion of antagonistic principles, exhibited daring tbat 
long period, іп the public edifices of England, bas at last been checked, 
and that in offering designs for so vast and important an edifice es ihe 
New. Palace of Westminster, the competing architects were restricted to 
two styles which, whatever their imperfections, possessed in a great degree 
these essential elements of architectural trath—indigenous growth and the 
subservience of decoration to construction. 

The style actually adopted by Mr. Barry—the Perpendicolar—is, of the 
two styles to which the designs were restricted, the one which most foliy 
satisfies the tests in question. It is not only English, but exclusively English. 
Tha change of architecture, after the Decorated period, toek in this country 
а form altogether different to that exhibited in the contemporary change of 
foreign architecture; so that it is all but absolutely true that the Perpendi- 
cular style is not to be fonnd ont of England. Again, the style was a faithful 
one—it involved none of the absurdities arising from the incongruous com- 
bination of arches and horizontal architraves. АП encomium of the new 
building, should therefore, as it seems to us, commence from this point—that 
it developes on a grand scale, for the first time in modern public edifices, the 
principle of architectural truth. Columns, arches, piers, and buttresses are 
employed not merely to be looked at, but to contribute each its due share to 
the support of the building. It is true that this principle has some excep- 


| бора. Large iron girders are employed in the construction ; and though all 


attempts to apply modern mechanical skill to the legitimate purposes of art 
tend to the benefit of art itself, yet it must be confessed that the consistent 
adaptation to an ancient English style of mechanical appliances so entirely 
unknown to our ancestors as were cast iron girders, involves considerable 
difficulties. Among the few exceptions to our commendation of the con- 
atractive faithfulness of the architecture of the New Palace must be mentioned 
certain arch-heads formed by single stones, These stones are to all intents 
beams, and to cut them into the shape of arches is to deceive the eye by an 
affectation of forms without purpose. 

The interior of the Home of Lords corresponds well to the character of 
the external architecture. We find the same rich profusion of elaborate de- 
tails, the same multitude of rectangular panels, the same minute and careful 
study of the decorations. The old architects deemed the composition of 
their buildings the firet point for consideration to which tbe elaboration of 
minor parts was to be kept subordinate: but the visitor to the House of 
Lords must not expect any of that massive, bold combination of simple parts 
by which the older architects produced effect, even with restricted means. 
Bverything here is rich, graceful, and delicate. The severest of critics 
could not discern one offence egainst good taste. But there are no towering 
columna, dark vaulted roofs, piers that seem to have been reared by giants, 
and broad deep masses of shadow, such as are found in the adjacent ancient 
building. 

The drawing herewith shown is the firat of a series, which we propose to 
give illustrative of the new Houses. It is merely an outline, and must not 
be considered as giving any adequate idea of the effect of decoration—for 
every little panel tbere shown is filled up with carvings and other enrich- 
ments, which we shall hereafter give in detail. A work so large as is the 
House of Lords, so profusely and so minutely decorated, cannot be repre- 
sented by any drawing which is less than the size of the original ; for there is 
certainly not a square foot of surface, which has not been placed under the 
hand of the decorator, Our engraving has, by the great kindness of Mr. 
Barry, been made partly from our own admeasurements and partly from 
drawings, and we shall endeavour to give а record of this valuable work, 
which may be received аз anthentic. 

The House of Lords is a double cube of 45 feet, that is to say, 90 feet in 
length, and 45 feet in hreadth and height. It may be considered as consist- 
ing of three partz—the southern or throne end, the northern or bar end, 
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вой the middle or larger portion, in which are the woolsacks, clerks’ tables 
and seats of the peers. 

The Honse is lighted by twelve windows, six on the west and six on the 
west; the latter side is the one shown in our drawing. At each end of the 
House are three archways of the same dimensions as the windows. At the 
throne end these arches are filled up 80 as to receive fresco paintings; at the 
north end they are recessed for galleries. 

We shall confine ourselves at present chiefly to the description of the sides. 
It will be seen that the side forms three tiers, the two lower of which are of 
oak panelling, and are divided by a projecting gallery. The lower tier is 
divided into twenty-four compartments or divisions, three under each win- 
dow, and one under each pier. This lower tier is formed into panels, four 
high, with a coved panel or canopy under the gallery. The three lower 
ranges of panels are of the “ napkin” style, with V. R, an oak leaf, and crown 
intertwining in the corners of the folds of the drapery. The fourth range 
has an ogee arch, crockets, and finials, the arch being divided by quatrefoils 
and tracery, with а flower ornament at the bottom. The compartments are 
divided by a pillar bearing a bust. The busts form a series of the English 
kings. Between the busts is an inscription, in Tudor characters of “ God гате 
the Queen” in openworked letters, Above this and below the canopy is a 
pierced brattishing of trefoils. The canopy is supported by moulded ribs, 
springing from the pilasters. Each panel of the canopy bears the emblazon- 
ed arms of one of the Lords Chancellor of England. The series begins with 
Adam, Bishop of St. David's, іп 1377, and extends to Lord Cottenham, the 
present Chancellor. The arms of the sovereigns, also richly emblazoned, 
serve to mark each reign, and to form a chronological division. 

The front of the canopy is moulded, having a treillage in the lower mould- 
ing. The pendants are carved, and bear a Поп” head, above which is the 
brass railing of the gallery. The lower part of the brasswork consists of 
roses intertwining. The rest of the brasswork is chiefly twisted. The knobs 
are enamelled in colour and gilt, and serve to relieve and set off the brass- 
work. 

The gallery only contains one row of seats, intended for peeresses, and is 
entered by a number of small concealed doors in the panelling under the 
windows. 

The upper tier of panelling is very rich indeed. It is divided on a different 
plan from the lower panelling, as will be seen from our plate. The upper 
panels are filled with labels bearing God save the Queen,” upon a ground 
of vine leaves and grapes in relief. The pillars dividing the panelling are 
slight and are elegantly carved. They support а cornice decorated with 
paterte and embattled. Above this again is a brattishing of trefoils, inter- 
apersed with finials corresponding to the pillars below. 

The windows are esch of eight lights, divided by mullions and traneoms, 
and the upper range of lights subdivided and filled in with quarterfoil tracery. 
The windows are to be filled with stained glass. On the splay of the jambs 
the inscription “ Vivat Regina,” is painted many times, the words being 
separated by quaterfoils, alternately blue and red. 

Between tbe windows are niches with cauopies, in which are to be placed 
statues of the Barons who signed the Great Charter. The pedestal is sup- 
ported by an angel bearing a shield, on which is emblazoned the arms of the 
Baron. The interior of the niche is diapered, but the canopy, pillars, &c., 
are gilt. Above the niches spring the spandrels, to support the arched ribs 
of the windows and tbe ceiling, being filled in with quate,foil tracery, richly 
gilt. On the fascia around the House is inscribed repeatedly the motto, 
Dieu et mon droit.” 


Chromatype.—The most interesting process of photography appears to be 
that of the Chromatype, discovered ћу Mr. Robert Hunt. It consists in wash- 
ing good letter paper with the following solution :—Bi-chromate of potash, 
10 grs.; sulphate of copper, 20 grs.; distilled water, 1 oz, Papers prepared 
with this are of a pale yellow colour; they may be kept for any length of 
time without injury, and are always ready for use. Рог copying botanical 
specimens of engravings nothing can be more beautiful. After the paper has 
deen exposed to the influence of sunshine, with the object to be copied super- 
posed, it is washed over in the dark with a solution of nitrate of silver of шо- 
derate strength. Ав soon as this is done а very vivid positive picture makes 
ite appearance; and all the fixing these protogrephic pictures require is тей 
washing in pure water. 
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REVIEWS. 


The Tradesman’s Book of Ornamental Designs. By SamorL Lærrn. 
Pari I. London: W. S. Orr. 

The progress of ornamental design іп this country has created its 
owu circumstances; it bas now its own artists, its own societies, and 
its own literature. Whereas, when we began our labours із this 
Journal, it was difficult for a gentleman to get bis house decorated 
and then only under foreign superintendence and with foreign assisi- 
ance ; in consequence of which, very few persons of competent means 

ave any enco ement to decoration: now, as in the case of the 
Baron de Goldsmid’s mansion in the Regent's Park, the most admirable 
desl сап be executed by English aid alone. We are convinced 
that had the High Dutch party been allowed to have their own way, 
and to surrender the decorations of the Palace of Parliament to Cor- 
nelius and the Munich people, the present progress of the arts in 
England would have never taken place; and we feel gratified that we 
were among the earliest to oppose the attempt, and to claim a fair 
trial for Englishmen on their own ground. We do not regret that we 
then exerted ourselves, and we may say confidently that every effort 
that bas been made of late years to forward the cause of art, bas been 
fairly met, and that there is every encouragement for future exertion. 

Mr. Leith is an artist at Edinburgh, connected with the Board of 
Trustees for Manufactures in Scotland, and he has been led to bri 
forward a cheap collection of drawings suitable for tradesmen, ене 
the view of spreading a better knowledge of style and purer elements 
of taste. In this first number there is, among the examples, some ех- 
cellent iron work, particularly perforated railing. The carved stand, 
which is called Flemish, does not seem to us to bave any impress of 
style. An Italian study of angels, from a drawing made by Guido 
Reni, after an earlier muster, is admirable. There is an Elizabethan 
vignette. We know that a work of this kind is wanted, and we think 
that Mr. Leith is likely to prove successful. We shall therefore 
watch its progress attentively. 


General Table for Facilitating the Calculation of Earthworks. By 
Е. Влвнғовтн, M. A., Fellow of St. John's College, Cambridge. 
George Bell, Fleet-street. 

A table for the calculation of earthworks, of sufficient generality to 
include all cases—and at the same time of easy application — has long 
been a great desideratum among engineers. The two tables which 
һауе been hitherto employed are those of Bidder and Macneill; the 
great objection to the former is the number and labour of the opera- 
tions required, and to the latter that they are not sufficiently compre- 
hensive. Neither of these objections apply to Mr. Bashforth’s syse 
tem, whichis very simple and easily applied—and moreover has this 
advantage, that it includes the case of sidelong cuttings. The tables, 
with the scale for proportional paris, are not much more bulky than 
those of Mr. Bidder: the mode of using them we now proceed to 
describe. 

Suppose two cross sections, a chain apart, to be made through a 
railway cutting; and firat suppose that the slope on either side is 
unity, and the heights of the opposite banks equal at the same sec- 
tion, but unifurmly decreasing from end to end. If now we suppose 
the inclined planes to be produced, they will meet in a straight 
line below the formation level; and the figure included between the 
two vertical planes of the sections a chain apart, an inclined plane 
through the summit of the banks, and the inclined planes of the 
banks, will be a portion of a pyramid. If, morever, a and ò be the 
vertical depths of the line where the planes of the banks or slopes 
meet below the summit of the cutting at the two sections, the volume 

22 


of the portion of the pyramid will be = 27 {a + а + ғ) cubic 


yards. If, now, the slope, instead of being = 1, bad been = ғ, the 


volume would have been 5 { a ＋ ab >) cubic yards ; and if 


the distance between the terminal sections had been 4 chains, instead 
of one chain, the above quantity must have been multiplied by d. In 
order to find а and b, suppose å and Д’ the beights of the portion of 


EE 
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entting at the two ends measured from the formation level; e the 
breadth of the formation level; and ғ the slope: —then 


е с ТҮЗЕ 
2 T 1 4 2, фи 


But the quantity of earthwork is equal to the volume of the above 
frustum of a pyramid, minus that portion which lies below the forma- 
tion level; and this latter portion is a prism, bounded by two triangles 
at the ends, the areas of which аге, for a slope 1, (A- a); conse- 
quently, if L were the length in chains of such a prism, its cubic con- 


2 
tents would be 2 L (А — а); and for a slope r >. L (a- .: 


7.5. the quantity of earthwork taken for L distances, a chain apart, 
‘and a slope r would be 


7. 2. = (a? ab T d) — 22. L (ак. 


Іп Мг. Bashforth’s tables, 22 (a? + ab -+ 52) is tabulated for all inte- 


ger values of a and b, from a= 0 to a = 65, and b=0 to b= 65; 
and a scale of proportional parts is added, to extend the calculation 
to decimal parts of a foot. 


Example for Equal Distances. 

To show how to use the tables, we will take out the following ex- 
ample, working it first by Mr. Bashforth’s, and then by Mr. Bidder’s, 
method :— 

Heights from formation level at distances a chain apart, 30, 40, 
25,85 ; breadth of formation level, 30 feet; slope, 12 in 1. 

Mr. BASHFORTR’S Метнор. 

To find the quantity to be added to each of the heights, divide half 
the base by the slope: then 14 ＋ 14--8. Adding this quantity to 
the heights, and taking the corresponding figures from Mr. Bashforth’s 
table, we һауе the following scheme :— 


Heights, Tabular Numbers. 
38, 48 4540 
48, 33 4055 
33, 43 8550 
12145 


Subtract Y X length (3 ch.) X square 


of the additional height (8) ...... 469 


11676 
1 (the slope) 


20433 cubic yards, (лг. ) 
Mr. Bipper’s METHOD. 


Tabular Numbers 
Heights. 


for centre. | 


| for slopes. 

30, 40 85-6 3015 
40, 25 79%5 2628 
25,35 733 2220 
238:4 7863 

28 (base) 13 slope 
6675 · 18760 
6675 


20435 cub. yds. (Ans. ) 


Example for Unequal Distances. 

In the last example the sections were supposed to be taken at every 
еһаіп. If, however, we take the sections at unequal distances, the 
difference between Mr. Bashforth’s method and Mr. Bidder’s is more 
apparent. In both, the tabular numbers have to be multiplied by the 
distances; but as there аге ¿mo tabular numbers іп Bidder’s table for 
every distance, the number of multiplications is doubled. 

Let the sections be taken at distances 3, 24, 2, 1, chains, respec- 
tively. Let the heights be 40, 30, 20, 15, and 10. The slope 14 to 1; 
the base 25 feet. 


Ма. BASHFORTR’S METHOD. 
The addition to the heights is half 25 F 14 = 10. Making the 
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addition, pking the numbers from the table, and multiplying by tha 
is 


corresponding distances, we have 
Heights,  /TabalarNombers.| Distances Products. 
50, 40 4970 3 14910 
40, 30 3015 24 7587 
30, 25 1854 2 3708 
25, 20 1243 1 1248 
84 27398 
Subtract 82 X (10)? x 84 .... 2077 
25921 
14 (slope) 


— 


31651 (Aue.) 


Mr. Bmorn's METHOD. 


Tabular Numbers. Produets. 
Heights --------- Distances 
Centre. | Slope. Centre Slope 
40,30 | 856 3015 8 256:8 9045 
30, 20 61-1 1548 2% 1527 3870 
20,15 | 428 754 2 856 1508 
15,10 | 906 387 1 806 387 
525 ·7 148 10 
25 (base) 14 (slope) 

13142 18512 
13142 


— 


Total cub. yds. 31654 (Ans. ) 


Macneill’s method does not, like the above, give a general table for 
all slopes and bases and any combination of them, but a number of 
special tables of particular slopes combined with particular bases. 

his method not being general, it would require not a volume, but a 
library, to contain tables of all combinations of slopes and bases which 
occur in railway practice. The cases above taken (for example) are 
altogether omitted in Macnelli’s tables, But wherever these tables 
do apply, the arithmetical operations are nearly the same as Mr. 
Bashforth’s: and consist in multiplying the tabular numbers by the 
distances, and adding the results. 

The great value of Mr. Bashforth’s tables is the scale of proportional 
parts; for the mode of using this, and likewise for the calculation of 
earthwork in sidelong cuttings, we refer the reader to the next number 
of the Journal: we cannot, however, dismiss the subject even tempo- 
rarily, without expressing our conviction that Mr. Bashforth’s tables 
are by far the most simple and generally useful of any that have yat 
appeared;—such we know is the opinion entertained by men who 
have for years past been engaged in the computation of eartuworks, 
and, consequently, are best qualified to appreciate the value of 
tabular modes of shortening the labour of calculation. 


The Hand- boot of the Sounder; or Theoretical and Practical 
Treatise of the Sounder (or Borer ).—Guide du Sondeur, §c. Ву 
J. Lecousser, civil engineer. Paris: 8vo.; with maps. 1847. 


The work of M. Legoussée treats of every antes relating to 
borings for underground works, and although there has been uo lack 
of detached papers on this head, the work before us comprehends 
the whole of the facts and reasoning hitherto known. After having 
briefly sketched the history of the subject, the author proceeds to the 
geological portion of the doctrine, and first defines what is to be 
called a geological basin. He describes, then, the aspect of secondary 
and tertiary basins in different countries, and examines the most 
favourable localities for the boring of artesian wells, the strata of 
fossil fuel, rock salt, mineral waters, &c. 

After these prelimivaries, our author enters on the description of 
the different systems, and the different applications of sounding ; the 
5 pe for the study of the ground; the driving of piles, 
and placing of poles for telegraphic lines; mooring stones, and foun- 
dations for suspension bridges; submarine boring for the removal of 
shoals and reefs, and the improvement of bridges; horizontal boring, 
and other min‘ng operations—ventilation, and absorbing pits for the 
draining or absorption of fetid waters; іп fine, on artesian wells and 
the search for underground water. 


— 
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After having dilated on the different modes and systems of boring, 
the work passes (о the description of the different boring apparatus 
—as instruments for clearing and emptying, corre apparatus, 
instrumeats for boring horizentally, or for ng in angles of 
walls, Ke. The author then details several contrivances for tubes and 
repairing damages, and inserts a journal of a boring operation, indi- 
cating with great accuracy the progress of the work through different 
formations; the accidents which might have intervened, and the 
remedies resorted to to repair and prevent them. A recapitulation 
of the results hitherto obtained by boring, and what may be accom 
plished, follows, and the author conclades this chapter by the descrip- 
tion of some instruments which аге indispensable for ascertaining the 
extent and quality of work performed in any given time. The means 
for obviating the decrease in the flow of artesian wells, as well as 
absorbing pits suffering under stoppages, are then given. The 
work concludes by fixing attention on the especial laws of geology and 
mechanics, which it is indispensable for the borer to know, and for 
securing a proper execution of the many works in which boring is 


now used. The plates forma very useful and interesting accessary to 


this deserving work. 


Carpentry in Divisions of A, В, С. A Comprehensive and Useful 
Work. By Peter seer а i Twenty Parts. Part I. London: 
Weale. 


This is the first part of a new issue of Peter Nicholson’s work, with 
additional plates, and many promised improvements. The work 
seems likely to be what it is styled, “com ive and useful; but 
we hope that (һе redandancy of Mr. Nicholson’s style will be carefully 
рговей, and that unexecuted designs (such as the verandah by Mr. 
Arundale) will not be published. Мг. Nicholson’s practical plates are 
very 5094, but his descriptions of them are apt to run to too great a 
length. 


Post Office Railway Directory for 1847. 


With the growth of railway kings, directors, and members of par- 
liament, it becomes desirable to know who they are—which is, we 
suppose, the reason for the present work, which gives an alphabetical 
list and biography of all these functionaries. Thus we have sketches 
of the Stephensons, Brunel, Locke, Hudson, &c., and as the book 
ministers to public curiosity, it will in all probability be a standard. 
We notice a list of let engineers and mechanical engineers, with 
the appointments they hold. 

Architectural Mazims and Theorems. By Тңомаз Leverton 
DONALDSON, Professor of Architecture, University College. London : 
Weale, 1847. 

Mr. Donaldson has published a small work, which consists of two 
parts—a collection of maxims, and u lecture оп the character of archi- 


(есіп. It is a work remarkable enough to deter as from reviewing it 
at the late period at which we have received it. 


THE DEE BRIDGE FAILURE, 


Considerable interest has been caused among the profession through the 
failure of а cast iron girder bridge over the River Dee, near Chester, which 
took place on the 24th May last; and in consequence of the accident in- 
volving the death of some individuals, a coroner’s inquest has been held, 
whieh lasted several days. It not our intention to give the whole of the 
evidence, as much of it was extraneous; but we shall select those portions 
which immediately apply to the construction end failure, dnd then offer some 
remarks of our own, together with a wood-engraving of the girder, showing 
the fractures, and a section. 


Mr. Tuomas Atrrep Yarrow, who was selected dy the coroner aad 
jury to examine the bridge, said,—I һауе been a civil engineer for the last 13 
years. I have held the appointment of bridge-master for Chester for some 
time, and have no connection at present with any railway. I have made an 
examination of the railway bridge over the Dee, and І now read my re- 
port of the inspection:— 

Report.— Upon examining the bridge, I foond that the masonry and 
iroawork, witb the exception of that part of each which has fallen, were 
і an appareatly sound state. The principle of the bridge is that of 
trussed girders of cast metal restiog upon stove piers and abutments, 
whicb аге parallel to the course of the river, bat askew to the railway 
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жӛюуе, Each girder censists of где pieces, having vertical faages, with 
bolts at the joints, and, in addition te belog bolted to the full depth of the 
girder, each joint is surmounted by a segmental piece, to receive which, 
notches have been cast іп the upper surface of the girders. The tension 
rods descend іп an oblique direction to each joint, and are carried horizon- 
tally between them; they consist of separate bars of wrought iron, which are 
secured to each other laterally by cps. The portion of the bridge which 
bas fallen consists of one outside girder on the Salteney side of the river, 
with the attached platform and transverse tension rods. Two stoves, cont 
poe part of the striag course, and aeting as а bed for the girder on the 

teney abutment have fallen, and also the corner stone at the acute angie 
of the opposite river pier upoo which the broken girder rested. The gir- 
der itself із broken, having two fractures in the length near to the Salteney 
abutment, and опе in its centre. Having premised this short descriptioa 
of the construction of the bridge, and its present appearance, I may pro- 
ceed to detail the facte which I have remarked during шу investigation, 
and which have enabled me to arrive at a confident conclusion as to the 
cause of the accident. My attention was in the fret instance directed to 
an examinatice of the fractured ends of the girder, for the purpose of 
ascertaining whether any defect bad existed in the castings. The appear- 
ance of the broken surface led me to conclade that the castings bad bees 
sound, and the tensiou bars, as far as they have yet been recovered from the 
water, are anbroken. Р 

“From calculations which I have made of the strength of the girders, 
taken from an actual measurement of the section at the point of fracture, I 
find tbat, independent of any additional strength that may be obtained 
from the tension bars, the sircers alone are capable of sustaining a mach 
greater weight than conid under any ordinary circumstances be placed 
upon them. The breaking weight of each girder I calculate at 74 tons, 
sopposing the weight to be concentrated over one point, and of both gird- 
ers 148 tous. But it is an admitted principle that a beam will carry twice 
the weight, distributed over its whole surface, that it will bear upon one 
point. We can therefore couclude, that twice the above weight, 148-+-2— 
296 tons, is the breaking weight of ene bay or opeting of the bridge for 
one liue of rails. The weight of girders and platform is, at a rough calou- 
lation, about 90 tons, which must be deducted from the foregoing quantity ; 
we have therefore 296, less 90, equal 906 tons as the breaking weight ; 
and this is altogether without reference to the tons ion bars. И 

From the above facts, I concluded that the accident did net arise from 
the breaking of the girder as a primary cause, and I therefore directed my 
attention to the state of the masonry and to a consideration of its sustain- 
ing power. Having carefuily examined all the dieplaced stone aod their 
respective beds, I found that one, previously named as formiug the acute 
angle of the river pier, and upon which one end of the broken girder 
rested, was totally inadequate, із its form and bearing surface, to its im- 
portant situation. This stone bad sustaiued nearly three-quarters of that 
portion of the flange of the girder which rested upon the pier. The area 
of its lower surface із 24 ft. 6 in., of which 11 ft. біп. only was bedded on 
the pier, leaving 13 ft. to overhang as a cornice. The stone was not con- 
neuted by cramps or ties with the adjoining masonry of the pier. The 
railway over the whole bridge is curved. The broken girder supporting 
the outer side, and being subject to а greater lateral force than the girders 
forming the inside radius of the curve, I consider that this lateral force, 
acting during the passage of each train, must have so far loosened the 
inefficient masonry as to cause a displacement of the girder itself and its 
consequent fracture.” 

Мг. Бовєвт Boar, superintendent of the Mausley Irou Works.—The 
girders of the Chester railway bridge over the Dee were manufactured at 
those works. They were tested before sent to the railway. Each girder 
was placed side by side and tested by 50 tons of iron being put on them 
іп the centre. We took the deflection on every бте tons, but have pot got 
the particulars of those deflections. The erdinary preasure on the girders 
passing over them would not exceed 50 tons. After the girders had been 
tested we found a flaw іп one of them: it was a mere һопеу-саке, and it 
was rectified before it was sent away. I have since examined the girder, 
and found that the accident bad not resulted from the Вам. The fractures 
were іп the sound metal. I superintended the fixing of the girders. There 
are many rafiwey bridges of the same kind. On the Trent Valley line 
there are eight of the kind. It is uot opened to the public as yet, but on 
the Blackwall railway there are several that have had heavy trains passing 
over them for years. The one over the Dee is the largest. I never heard 
of any of them giving way. Had been several times to view the bridge 
when trains were passing over it, and found the deflection very trivial, aot 
much more thau an inch, 

Major-General Sir CMA W IIIA PasTxV.—I was the Government 
Luspeotor- General of Railways when the Chester аай Holyhead Railway 
was opened. I surveyed the bridge over the river Dee on October 20th, 
and reported it as safe. I compared the with the actual building, 
and examined it in such detail as I deemed necessary. It is an iron girder 
bridge, of three openings or spans of 98 feet each; wrought iron tension 
rods are used to strengthen it. I always was of орісіов, and am so still, 
that these tension rods are not of great use, becanse I consider that the ex- 
pansion of wrooght and cast iron from heat differs in some degree, although 
not very greatiy; but that iron girders being vory massive and the teasion 
bars thin and of small dimensions, the sun may act оп the wrought irva 
rode very considerably and less oa the cast iron girders; and supposing 
them to be adjusted for в moderate temperature, the intensity of bot wer- 
ther шау destroy their proper proportion and do away with the benefit of 
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the tension. I тау here state that wrought fron, when acted upon, will 
elongate considerably without breaking, but cast iron will not withowt 
breaking. There have been a number of bridges of this description erected 
oa railways in various parts of England, both before and after I held the 
appointment of Inspector-Generai of Railways, nove of which, with the 
exeeption of this oae, ever failed. They were not quite of the same es- 
teat, bat I will allude to a cast iron girder bridge at York, over the river 
Ouse, of the York and Soarboro’ Railway, which has two openings of 70 
eet Tbe least depth of the iron girder on that bridge is 3 feet. Tie 
least depth of those on Dee bridge is 3 ft. 9 in.; and as the bridge at 
ork concluded 


ould, as it bad an extra depth. І may also meation another bridge over 
the Tees, at Stockton, althoagh I have not seen it. I may vouch for what 
I estate to be correct. It has а span of 83 ft. 4 in., and the least depth of 
iron із 3 feet. 

Мг. R. Srermyon said it was 87 feet. 

General Pasley.—I thonght it was what I stated, bat you may de 
rect. The flange on this bridge is greater than on others. 
qaently mentioned to engineers that wrought iron tension rods would do 
little geod. In шу inspection of а cast iron girder bridge, on 


the Syston 
aad P Railway, built by Мг. Liddle, the resident eugineer, I 
fonnd that he omitted tension bars, aad іп my to the Eari о! 


Clarendon I approved of the omission, and considered К a preferable ooa- 
struction. It that Mr. Liddle could not get the tension rode із 
time, and therefore he built the bridge without them. Haviog meationed 
this repeatedly to engineers, and haviog been given te understand that Mr. 
Bidder and Mr. Gooch have made experiments with a view of testing the 
strength of girders without rods, I am informed that the trial was in favour 
of the latter. As 1 the cause of the accident ;—it has been staled that 
some tine after the Shrewsbury and Chester railway was opened, and after 
1 had inspected it, a girder was cracked, and was replaced by а new ene. 
This circemstaace, which I did not know, and which was never reported 
to government, coupled with the fracture of this one, induces me to Ырк 
they are not safe, and that it is the mere cast of a die between their safety 
and danger. I consider that the tension rode are of very little use indeed. 
The tension rods are connected with the girder alone, as if they were part 
of it. They baro no independent support, and there is a difference be- 
tween this bridge and Mr. Stephenson’s former iron girder bridges. In all 
his former girder ae there is а coanexion from girder to girder, on the 
central pier or piers, from one end of the bridge to the other, so that when 
the pressure is on one girder, the other girder in the same line contributes to 
assist. That is the case with the one on the river Ouse at York. The 
hortzoatal portion of these bars appears to be useless. The oblique tension 
bars would be of ose if the upper ends were fixed to some independeat 
support to each pier, and similar independent support on each abutment, 
and if the standards or support over the abutments had tension bars ex- 
tending iland to resist the heavy weight going over the extreme bays or 
openings of the bridge. There is a swing bridge over the river Wensbam, 
at Norwich, strengthened on this principle, and which is extremely jadi- 
cious. Іп this case I consider that the girder broke on а train passing 
over, added to the weight of the ballast that bad been thrown on it in the 
coarse of the morning. The masonry gave way from the girder breaking, 
and from that cause alone. I examined the girder; and the castings 
seemed very good, and I believe it is generali admitted that they are 
good ; but the girder was too weak after the ballast that was put upon it. 
Тһе girder was far enough in the masonry to support it. There was quite 
bearing enough 10 render it secare. I devot think the engine driver sud- 
Gealy pettiog оп the steam would cause the engine to bound with such 
force аз to break the girder. I saw nothing to throw the carriages off the 
rails on the bridge, which bad stroag guard rails. I sbeuld say that no 
girder could bave withstood a deflection of 53 inches. It would have 
broken short at once. A continued defiection of 4 Inches must bave 
broken it long before this occurred. 

Mr. Rober? Srernenson put lu a written report on the accident; from 
‘which it appeared that оп the day it occurred, and only а few hours pre- 
vioasly, he hed narrowly краны every part of the bridge, and saw по- 
thing to indicate weakness. He had carefully examined into every cir- 
eumstance connected with the disaster, and for reasons which he gave, was 
satisfied that it arose from a violent blow agaiust the girder, near to the 
abutment on the Salteney side, caused by the train getting eff the rails. 
The report said: — 

It bas bees su that the unequal expansion and costraction of 
the girder, during great changes of temperature, might probably iaterfere 
witb the uniform strength of the metal. It is impossible to deny that this 
circumstance does sometimes interfere with the strength of cast irou beams, 
bat generally tbis influence may be regarded as confined to castings where 
the thiekness of the different parts vary considerably. In the present case, 
the form of the castiogs was carefully studied, and with only such small 
deviation from absolute aniformity іп all thicknesses of the different parts 
of the section, as practice has long proved to be justifiable. 

With regard to the competent strength of the structure, I concur gene- 
tally in the dedaction drawn by Mr. Yarrow, іп which I am confirmed by 
an extevsive experience in the construction and use of similar structures, 
tried under elrcemstances that demonstrate their capabilities to meet all 
the ordinary contingencies of railway traffic.” 

Мг. James Kennepy, of the firm of Bury and Kennedy, Liverpool, was 
recalled, and confirmed the opinion he had given at the last meeting as to 


THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 


205 


the probabile canse of the uccident. The girder might bevo given way 
either from а blew, or the extra weight of ballast and the train on М. Cast- 
fron girders were capable of sustaining із (һе centre 70 toas; bat if the 
tension rods were net perfectly adjusted, be did not thisk the bridge safe 
for ordinary trains. He did net think damp bellast placed оз the bridge 
would affect the temperature of the girders so as te cause them to break. 

Mr. H. Rosenteon, the engineer of the Shrewsbury and Chester Rail- 
way, was next called, and said—I have examined the bridge since the ac- 
cident. My opinion is that the bridge broke under the weight of the en- 
gine and (rain, increased to a large extent by the hying down of 25 tons of 
ballast on the platform jast previous to the acoldent. The witsess then 
handed in a lengthened report which he had made to the Directors, respect- 
dog the faitere of the bridge, іп which he stated that the fracture speken of 
by Мг. R. Stephenson, as having been produced by a lateral blow, was, in 
his epinion, caosed after the or had fallen, and that the fracture which 
caused the bridge to give way was that іп the centre. He considered that 
the tession-rods tended more te weaken the girder than to strengthen it. 

Mr. Robertson then read the following report which he had made to the 
Directors of фе Shrewebary aad Chester Railway: 

“I minutely examteed the Dee bridge са the Chester and Holyhead 
Railway on the oceurrence of the accident, and have since examined re- 
peatedly the points which bear upon the accident. I Бате caused drawings 
to be prepared and alse a model, showing the details of the structure and 
the fragments of the beam, in so far as now discovered; and to these I 
would refer you, instead of attempting to give a writteo description of the 
bridge. (These were produced in Court, for the inspection of the coroner 
and jary.) Yon will perceive that there are two priocipal fractures іп the 
beam—one near the centre, 53 feet from the west abutment, in the middle 
portien of the girder; the other in the portion of the girder next to the 
abutment, and 20 feet from its ‘fence.’ The lauer fracture appears to me, 
from its form, and especially from the position in which the fragment lay, 
as shown in the greuod plan taken the morning after accident, to have been 
oansed by the fall; any disturbing cause previously to the fall is quite in- 
consistent with the close proximity of the fragments. The fracture at the 
centre, from the position of the fallen portion, and of the middle teosion-rod 
wrapped ever the girder, and especially from the form of the fracture, ap- 
pears to me to have first taken place. This fracture I consider to have 
resulted from the weaksess of the top flange, which was compressed and 
broken by the strain arising from the rolling weight of the engine and ten- 
der, aad the vibratory motion of the structure itself, increased to a large 
extent by the deposit of 25 tons of ballast on the roadway immediately be- 
fore the accident. This compression is remarkably evident by the bulging 
out of the metal at the paint of the parting at the top of the web, or vertical 
portion of the . 

In estimating the strength of the girder, I am of opinion that the tension- 
rods, from the form of the section of the girder, weakened it, and threw ав 
nadee strain, by compresaion, on the top flange; but, assuming that they 
did not weaken it, and applying the formula, as given by Eaton Hodkin- 
вов, F. R. S., to the girders—by one formula, the breaking weight is equal 
to 614 toas ; and, by the other, the breaking weight is equal to 76 tons. 
Now, it has been an established rule in practice, that one-third or one- 
fourth of the breaking weight is the safe working weight to which a girder 
should be subjected, and the larger the size, the smaller ought to be the 
proportion ; taking, therefore, one-fourth of 56 (the breaking weight), it 
joliows that the safe weight to which опе of the girders ought to be sub- 
jected is 18}, and the two girders 37 tons. The weight of the timber, plat- 
form, beams, rails, chairs, &c., exclusive ef the girder, according to an ар: 
proximate calculation I made, is 19 tons 6 cwt.; and, adopting the rule 
that a aniform weight is diffused over the beam, is equivalent to one-half 
that weight suspended at the eentre, this becomes equal (о а weight sus- 
pended at the centre of 9 tons 13 cwt. The equivalent weight of an engine 
aod tender of $3 tons 10 cwt.2 quarters, suspended at the centre of the 
beam, I estimate at 32 tons—making a strain of 41 tons 10 cwt. agalnst 37 
tons—the safe working strain to which the bridge ought to be subjected. 
However, ou the afternoon of the accident, immediately previous to the 
passing of the train, the bridge was subjected to an additional strain, by 
the laying on of 5 іпсһев of broken red sandstone ballast, amounting to a 
weight over the bridge of 25 tons, which is equivalent to а weight suspend- 
ed at the centre of 12 tons 10 cwt. This makes a total of 54 tons against 
the safe strain of 87 tons formerly stated; and the last addition appears to 
me to be the immediate cause of the accident. In these calculations, how- 
ever, it is assumed that everything із at rest, and that the forces applied 
аге those resulting from direct pressure, whilst the evidence shows that 
there is a vibratory movement of the whole structure to a large extent; and 
there is, besides, a percussive movement of the engine and tender, which, 
with a heavy long-boiler engiue, with outside cylinder, is considerable. 

“The weight of the strueture, and of the trate io motion, will be about 164 
tovus in all, and the strain from this cause must be added to that formerly 
stated. This strain, although it cannot be ascertained by accuracy of cal- 
culation founded on experiment, experience shows to be great; and I am 
of opinion that it formed a large element іп the strain which broke the 
bridge down. There is also the whole gross strain arising from the pres- 
sure and the percassion of the strocture and its load, with the apportion- 
ment of that strain between the girders; for I am of opinion that, from the 
loose and independent connection of the girders, and the giving of the 
structure, the strain may have been unequally divided between the girders. 
These investigations, independently of the evidence of the eye-witazsses, 
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lead me to the conolusion, that the girder broke іп the middle from its weak- 
ness to resist the strain, increased by the laying on of the ballast. 

“The opinions of Mr. Stephenson and Мг. Locke, founded on the alleged 
facts as to the paint on the tender, the broken carriage-wheel, and the snips 
in the chairs, appear to fall to the grouad, as they must have been misin- 
formed on those particulars, which can all be disproved. 

“ Henry Rosertson, Engineer.” 

tt Chester, June 15, 1847. 

Captain Symonds, R.E., aud Mr. Walker, who were retained by Go- 
vernment to examine into the cause of the accident, presented to the in- 
quest а very lengthened report, the following are extracts from it :— 

tc That the bridge was of sufficient strength if the cast and wrought iron 
be sopposed to act together, each taking its equal proportion of the strain. 

“That there is great difficulty in insuring the joint action, and that if 
this is a part of the ргіпсіріе of the bridge, we do not approve of it. 

4t That neither the wrought nor the cast iron, taken separately, was sof- 
ficient for perfect stability; and that, to have insured this, the cast irou 
girders alone should bave been of sufficient strength to carry the whole 
weight, with an ample allowance for the various circumstances (some of 
them peculiar to this bridge) which we have explained. 

That, with the exception of the bends, or warps in the top fanges, the 
castings are of good quality. That the wrought iron is also of good quality. 

That the stonework of the piers and abatments is good; and іп no way 
contributed to tbe failore. 

„We now come to the question, what was the immediate cause of the 
accident? As the bridge had carried as great or greater loads before, the 
suggestion that there was something peculiar іп this case, as the end of a 
rail having projected from the straight line and been struck by the engine, 
or the tender having got off the line and struck the girder laterally, is not 
improbable. The engineers who were called by the Railway Company 
considered that the breaking of one leaf of the wrought iron that was next 
the tender, the piece that was struck out of the girder, and the damage to 
the abutment wall, are all proof of the fact that the accident was caused by 
the tender haviog got off the lioe, and broken the girder by a heavy lateral 
blow. We refer to the evidence of Mr. Robert Stepbenson, Mr. Locke, 
Mr. Vignoles, and Mr. Goocb, who were also of opinion that the strength 
of the girder was sufficient. As to this latter point, we have already stated 
the principles ароп which alone this conclusion could have been arrived 
at, acd our own opinion, As to the tender or the carriage immediately 
behind it having got off the railway and damaged the abutment walls, there 
is no doubt; and if the tender struck the side of the girder, when the latter 
was under great strain, a fractare was the probable consequence. This is 
ou the presamption of the tender having got off the line from some other 
cause than the breaking of the girder. 

“ Our own decided opinion, formed from the statement we have made as 
to the strength of the girder, and from the position in which the broken 
pieces were found, the two halves being each io a straight line, or nearly 
во, but at an angle with one anotber, is that the first fracture took place in 
the centre of the girder, and not at the end which rested on the abutment. 

“Та corroboration of this last view, the addition that was made to the 

rmanent weight of the bridge, immediately before the accident, by the 

last spread over it, and the fact that when a weight, partly permanent 
and partly passing, but which together formed a considerable portion of 
the breaking weight of the girder, are io continual operation, flat girders 
of cast-iron suffer injury, as their strength becomes reduced ; and if, when 
this bas taken place, the momentum of the passing weight is increased by 
ao irregularity of the rails, or in the motion of the engine, to which the best 
made and maoaged railways are subject, а fracture is likely to follow. 
The probability of this having been so in the present case, and the fact of 
the tender baving been off the line, and having beea drawn up with great 
violeace, 80 as to break the end piece of the girder by the blow, are to be 
weighed against each other іп assiguing the canse of the accident. 

« Having reference to other cases, it is proper to state that Mr. Robert 
Stephenson stated іп his evidence that he bad erected a number of bridges 
on the same priociple as this, and that this was tbe first failure. We bave 
not examined these bridges; they are stated to Бе all of a less span tban 
the Chester bridge, but that the dimensions of the parts are proportionally 
less; and it may perhaps be argued from the above nnmerous examples, 
and the opiniona of the eminent engineers opposed by this one failare, that 
we are mistaken in considering the weakness of the girder to be the cause 
of the failure in the present case, and uonecessarily cautious іп the objec- 
tion we entertained, and have expressed, as to the principle of this bridge 
and its security ; but, as we entertain these opinions very decidedly, it is 
our duty (by no means ап agreeable опе) to express them. 

The Verdict of the Jury. 

After an honr’s deliberation, the foreman, Sir E. Walker, returned the 
following as the unanimous verdict of the jury:— 

s We find that George Roberts, John Matthews, and Charles Nevitt, 
were accidentally killed on the evening of the 24th of May last, in the parish 
of St. Mary-on-the Hill, in the city of Chester, by being precipitated along 
with a traio of carriages on the bank ог bed of the river Dee, from the 
breakage of one of the 12 cast iron girders constituting the railways-bridge 


over that river. 
+ We бод also that Isaac Powis died on the 26th of May from injuries 
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he received at the same time and place, and from the like cause; and we 
fiad that Thomas Anderson came by his death on the 24th of May last, in 
he parish aforesaid, by being accidentally thrown from the tender оп to the 
rails. 

“ We are farther unanimously of орізіоп, that the aforesaid girder did 
not break from any lateral blow of the engine, tender, carriage, or van, or 
from any fault or defect in the masonry of the piers or abutments; bat from 
its being made of a strength insufficient to bear the pressure of quick trains 
passing over it. 

t We feel that the 11 remaining girders, having been cast from the same 
pattern and of the same strength, are equally weak, aud consequently 
equally dangerous for quick or passenger trains as was the broken one. 

є We consider we should not be doing our duty towards the public if we 
separated withont expressing our unanimous opinion, that no girder bridge 
of so brittle and treacherous а metal as cast iron alone, етеп though trussed 
with wrooght iron rods, is safe for quick or passenger trains ; and we have 
it in evidence before us, that there are upwards of 100 bridges similar in 
principle and form to the late one over the river Dee, either іп use ос in the 
course of being constructed, on various lines of railway. We eonsider ац 
these unsafe, more or less, in proportion to the span; stili, all unsafe, 


We therefore call upon her Majesty's Government to institute such an 
inquiry into the merits or demerits of these bridges, as shall either ooa- 
demn the principle, or establish their safety to such a degree, that passen- 
gers may rest fully satisfied there is no danger, althongh such bridges may 
deflect from 14 to & inches.” > 


The Coroner stated that that portion which related to the death of the 
deceased could only be taken as their verdict. Their recommendations, 
however, he wonld forward to the Railway Department of her Majesty’s 
Government; aud no doubt tbe press would give tbem due publicity. 

The bridge crosses the Dee river at ап angle of about 48°, and is oon- 
structed with three spans—skewed to the same angle—of 98 feet each іп 
the clear; each span being sustained by four (гиввей girders, 109 feet long, 
опе on each side, and two іп the middle, making the two roadways inde- 
pendent of each other; on the iaside of the bottom flange of each pair of 
girders, shoes are cast, having а dove-tailed socket, into which wrought 
ifon cross ties are fitted, to secure the girders from springing outwards at 
the bottom, Between these, and resting upon the same flange, are strong 
timber bearers or joists, upon which a flooring of four-ioch planks is laid; 
оп this the longitudinal sleepers are fitted, carrying the rails and cbeck- 
rails, the latter being continued 26 feet beyond the span of the bridge each 
way. 

The train passing over the bridge at the time of the accident consisted 
of the engine aod tender, following which the carriages were arranged— 
Ist. One first-class: 20d. Опе second class (with break and guard-box) : 
ard. One second: 4th. Luggage - van: БІҺ, Second-class. 

Each girder is in three lengths of cast iron, bolted together at the jolats, 
making 109 feet in length and 3 ft. 9 in. in depth, and surmounted over 
each joint by a connecting scarfing, 13 feet long and 8 feet high. The 
clear span of the bridge is 96 feet, and the bearing 6 ft. 6 in. at cach 
end. 

The width of the top flange is 7$ inches, and thickness 14 inch on the 
edge; thickness of the web 33 inches; width of lower flange 2 feet by 
24 inches thick. The top section, including the molding on tho under- 
side, contains 14 square inches ; the lower flange and molding 66 square 
inches, and the web 80 inches: making іп all 160 square inches. On each 
side of the girder there аге four wrought iron tensiou bars, 6 іп. by 14 in. 
the collected section of the eight bars (four on each side) contains 60 
inches. The bars are put together in lengths, as usual for suspension 
bridges; and at the joints of the cast-iron beam, а wrought iron bolt passes 
throngh the eigbt thicknesses of wrought iron bars and the cast iron gir- 
der. To this cross-bolt are suspended two other bolts, which pass through 
the cast iron dovetailed plate, under the joints, and secured on the uader- 
side witb screws and outs, to bring tbe plate up taut to the flange; and 
the ends of the suspension bars at the abutment are secured to а cast iron 
raising piece by cross keys. 

It will thus be seen that the girder consists, in section, of a cast Iron 
girder (similar in form to g. 2) and eight thicknesses of wrought iros 
euspension bars: these wrought irun bars, from the very dat angle at which 
tbey are set and secured to the cast iron girder itself, seem to be a very 
poor safeguard against the breakage of the cast iron. In fact, on account 
of tbe tension bars being inclined at such а small angle, that а displace- 
ment of the particies of the cast iron girder, quite sufficient for fracture, 
would have produced scarcely any extension of the wrought iron bars, 
and, therefore, hardly called into play any resisting force from their tene 
slon : the tension-rods, іп short, were of about as much service to the 
girder аз a piece of pack - thread passed from end to end. The scaring 
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pieces being placed over the joint, also appear to be injadiciously ar- 
ranged, and are not so good as when an increased depth is given to the 
casting at the joints, as adopted in some other bridges. 


The annexed wood-engraving (fig. 1) is an elevation of a portion of the 
broken girder ; part of one of the lengths, which was not broken, is cut 
short for want of space. The abutment end of the girder is that portion 
which iaid on the Saltney abutment, and had a bearing of 5 ft. 6 is, оп 
the masonry. Thero are two fractures—one in the length nearest to the 
Saltney abutment, and which was of considerable extent, 3ft. біп. 
wide at the bottom, the fracture гапвіпд along the web, just on the top of 
the lower flange, and then upwards іп a slanting direction ou опе side and 
perpeadicolar tbe other side. Fig. 2 is а section of the iron at this frac- 
tere, which shows two bolt boles at the top, made for fixing on an eagle 
eroament, and doubtless considerably weakened the girder, as at these 
bolt boles the flange was found to be completely crushed. From the ap- 
pearance of this fractare, upon the whole, we are inclined to assign it as 
the part that frst broke. The other fracture ің nearly in the centre of the 
middie length of the girder, and takes a diagonal direction across the gir- 
der upwards, to the extent of 4 feet horizontally. 

From experiments that have been made since the accident, the deflection 
of the girders ander different loads is from 1 to 2 inches—the greater the 
velocity of the train the greater is the deflection : this shows that we must 
not fix the proportions of a girder at three times the breaking weight; bot 
considerably more must be allowed—it ought to be at the least four, if not 
fve, times. 
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The question that suggests itself, from the failing of this bridge, for con- | 

sideration among engineers, is whether a girder, containing the same quan- 9 

tity of шеші of wrought and cast iron together, 140 square inches іп the T XI T 
section, could not be better arranged than the one before ns, so as to form WK SSN FS 
the requisites of crossing over a road or river without interfering with the 
headway below. From the best consideration that we have bestowed npon 
the sabject, we are induced to adopt a girder of the proportions and form 
shown in the annexed engravings, âge. 4 and 5. The flanges at the joints 


4.41 Қ 
Tig. 2. Section at Fracture А. Depth 3 fl. 9 in. 


Fig. 1. Elevation of Des Bridge Girder 100 feet long and 96 fest in clear of the Bearings. 


Figs. 4 and 5. Elevation and Plan of Propcsed Girder. 
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tobe wide, end of the form shown in fig. 3, and the surfaces planed ; the 
ovenecting bolts to be of as large a diameter as the metal flange will 
allow, the lower bolts being at least 2} inches diameter; particular atten- 
tion must be paid to the fixing of these bolts, and the keying of them, 
to prevent the nuts loosenlng by vibration. 


2:166 ad 
According to Hodgkinson’s formula* ( w= 7 the breaking 


weight of the Dee Bridge girder is 60 tons that is supposing the tension 
bars to be of no service; whereas, the breaking weight of our proposed i 
girder іг 110 tons, and contains four tons less metal than tbe Dee Bridge i 
trussed girder. The weight of 110 tons із, as near ая can be, the strength if 
required for the Dee Bridge span of 98 feet, which will be equal to 220 } 
tons for a pair of girders : taking a fourth of this weight ав the safe strain, i | 
it will give 55 tons, Тһе calculated strain upon the girder at the time of 
the accident was 54 tons, 

Tt is the joints of these girders that require the especial attention of РА 
the engineer, as we shall next proceed to show. f 
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Fig. 3. Section of Proposed Girder at Joint. 
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© W weight in tons, п the area of the lower flanges in square laches, d the total depth i 
of the girder in loches, and } the length in feet in clear ot the bearings. H 
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The cause of the fractare we believe to Бе, that the girder was jointed, 
and that due consideration was not given to that circumstance іп assigning 
their relative proportions to the flanges, Ав the effect of a joint is one 
that practical men are apt to overlook, we propose to examine the subject 
in detail—excloding as much as possible symbolical language, in order 
that our reasoning may clearly be apprehended. It is well known that 
there are usually three distinct divisions of a girder, consisting of the 
upper and lower flanges and the web: the vertical and transverse section 
of such an arrangement wonld resemble somewhat an H laid on its back 
Шов =. The reason of this mode of construction will be better under- 
stood when we have determined the nature and amount of the strains and 
thrusts experienced by the several parts of a loaded girder. 


Let ABde be a vertical section of a girder, resting oa the points А and 
В, and loaded with the weight wat Q. Let eO =a; cd =1; Bd=b; 
e D, the section of the upper flange; Cb, of the web; and a B, of the 
lower flange. Let R = reaction at A; R’ = reaction at B; w’ = weight 
of the girder, which is supposed symmetrical and uniform throughout its 
length. 


Then we ahall have these equations, when there is equilibriam— 
wl є 
9 ＋ R“; 0-00 ＋ -7 = ВІ. 


Let us now suppose a vertical section to be made through some point, 
М, of the girder. Let eM =h; Ссс; Аа = 4. 
Consider now the equilibrium of tbe parte №: с N is kept at rest by 


wh 
the reaction R at A, by its own weight T’ and by vertical and bori- 


zontal forces arising from its connection with М В: let Y be the vertical 
force; ¢ and it acting at m and n, іп the directions indicated hy the ar- 
rows, the horizontal forces. Let Na =a, Nm =r: 

Then we have for the equilibrium of N 


w'h 
R+Y = +5? = %; 
also, taking moments about А, 
wh? 
Yat tz =wa + -gy tte. 
Now, t=¢t'; R= w(l—a)+ġ wi 
І 


ма w (24— ) 
Y = T + -r 
Substituting this value of Y, we find 
t( r — х) = ф (a, h, I, w, w’,): 
. . ¢(2’—2) is known, and depends simply ou the weight of the beam 
aod its load, and not on the shape of the beam—the only condition to that 
effect being, that the beam shall be longitudinally uniform. 

We find, then, that at the upper part of the beam there is a thrust, and 
at the lower part a tension. Consequently, at the upper part the particles 
of the beam are in a state of compression, and at the lower in a state of 
extension. Therefore, between М and N there is some point where the 
particles are neither extended nor compressed. Leto be this point: ois 
said to be a point in the neutral axis. If, now, the beam were laminated— 
that is, composed of parallel laminæ, incapable of sliding over each other, 
and which obeyed Hooke’s law—the amount of the forces arising from the 
extension and compression of the particles in М М, would vary as their 
distances from o. This is the law usually assumed for materials of етеп 
a crystalline texture; at all events, the probabilities are, that even if the 
tension and compression do not in all cases vary directly as the distance 
from o—they vary as some higher power of the distance: according to 
either supposition, it is clear that the particles near o are not so effective 
in supporting w and w’, as those farther from it; and, consequeatly, we 
see (he reason why the greater part of the substance of the girder is distri- 
buted at the greatest available distance from o, in the form of flanges. 

In the case of a cast irou girder like that of the Dee Bridge, it is not 
necessary to make the upper flange as thick as the lower one, because cast 
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iron exerts a mach greater force for compression than it does for extension 
to Ше same amount, and bears a much greater crushing than rending 
strain. Suppoze mow M N to be a joint, and the connection to be effected 
by means of bolts let throngh projecting lips, as was the case in the girder 
that broke ;—the question immediately arises, how would that effect ths 
thrust and sirain on the upper and lower flanges? Before we consider 
this question, it will be advisable to show that in the molecular connection, 
first noticed, x’ — x is either or very nearly a maximum; and, therefore, 
y either or very nearly а minimum—for у(х'-— х) is a constant, as те 
proved. 

In the first place, taking the usual law—and supposing the girder 


not flanged, but uniform, z’— х would = 3 Ае; but when we consider 


the flanges, the resultants of the strains and thrusts will be thrown mach 
nearer to М and М respectively ; and with the ordinary proportions observed, 


for the flanges and web, & — х would not be less than “A, or 4 MN 


—and it is difficult to conceive any mode of connection at MN whioh 
could make it greater. We cannot, then, suppose that у can be increased ; 
let us, therefore, suppose that у is the same for all modes of connection. 

If, instead of the ordinary law, we had assumed any other law for the 
amount and variation of the thrusts and strains, involving a higher power 
of the distance from o than the first, (for instance that adopted by Mr. 
Hodgkinson) x’ — х would ou such a supposition be still more increased. 
On the whole, we may fairly suppose y to be constant—certainly not 
capable of being diminished by апу mode of connection. 

But althougb y remains constant, its distribution, both above and below 
0, will materially depend on the natare of the joint. Suppose, for instance, 
a single bolt at N; then this bolt will sustain all the tension—and all the 
particles about М will be exposed to an enormous rending strain. Again, 
if, as in practice, when the joint is bolted from М to М, the lip gives and 
is slightly defeated, and the bolts work loose, then, in order to make ap 
the valae of y, more bolts than those between о and М may be in а state of 
tension, and leas of the girder than from o to M in a state of compression ; 
consequently, since the area which sustains the thrust is diminished, the 
thrust per square inch will be increased. Also, if some of the bolts work 
looser than others, the bolts which work tightest will be in the highest 
state of tension. Some of these causes of imperfect action may be pri- 
sumed always to exist; and the only way we know of compensating for 
their effect, is very much to increase the vertical breadth of the girder at 
the joint. This, however, was not done іп the girders of the Dee Bridge. 

To all this reasoning, it may be objected that the girder did not break at 
the joint. Our reply is, that the strains arising from a bad joint are trane- 
mitted to a great distance tbrough the substance of the girder—and where 
the metal is weakest, there we may expect fracture to ensue. Itis not 
enough to build bridges calculated to endure two or three times the great- 
est statical strains they can be subjected to—especially when those strains 
are to be supported by cast iron girders. The continual vibration to which 
iron is liable, tends to weaken the cobesion of its particles: the alternate 
expansion occasioned by heat and cold has tho same effect. 

Lastly, it must never be forgotten that the vibration of a train increases 
enormously the tendency to fracture, by bringing into play dynamisal 
strains, the amount of which is beyond calculation; and thet iron bridges 
are especially adapted to transmit such vibrations. 


Artesian Wells in Volcanic Formations.—The first attempts of this 
kind in Naples were made, some years ago, near the Campo Santo, by the 
Societa Industriale; they, however, yielded but a small quantity of water, 
at a depth of 80 or 90 feet. This led to the great undertaking in the 
Royal Gardens, which, however, is not likely to yield any favourable re- 
sult, The deeper the boring proceeds, the barder is the appearance of the 
strata of volcanic tuffa—and the only . derived is the perfect 
knowledge of the geological stratification of the terrain of Naples, oa 
which the architect, M. Cangiano (who superintends the work) read a 
paper at the meeting of Italian sciensiate, іп 1845, As the supply of 
water for the metropolis (especially near the Posilippo and Vomero) is 
constantly on the decrease, government will be obliged to erect new aque- 
ducts at an enormous expense, and to convey fresh water from Monte 
Taburno, or the sources of the Sarno—or even so far as the Tifetini and 
Trebulini mouutains, near Capua. It may be said with certainty, that the 
volcanic terrain near Naples does not contain a sufficient quantity of 
drinkable water for its increasing population —evon if it be not the case, 
that the quantity of water is yearly decreasing, for reasons not yet 
properly ascertained, 
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HISTORY OF ARCHITECTURE ІМ GREAT BRITAIN. 
4 Brief Sketch or Epitome of the Rise and Progress of Architecture 
in Great Britain. By James ELMES. 
“ Epitomes аге helpful to the memory, and of good private use.” 
Sia Henry Worton, 
(Continued from page 170.) 

It bas been already mentioned that Inigo Jones had improved his taste 
by stadying the works of Palladio aad other eminent Italian architects, in 
Italy. Itis not unlikely that һе had met Sir Henry Wotton at Venice, as 
this tasteful connoisseur and elegant illustrator of the Vitruvian art was 
then ambassador from James I. to the Doge. James's brother-in-law, 
Obristian IV., Kiog of Denmark, who had heard of Inigo’s reputation 
from that elty of lakes and palaces, introduced him to the British monarch, 
who immediately appoiated him his architect. 

Jones s style, after his return from Italy, bears marks of much improve- 
went іп taste and purity, ав may be seen іп the works he executed before 
his visit to that fostering country of the arts, and those which he designed 
after bis return. This eminent architect visited Italy twice, and enjoyed 
the friendship and patronage of the celebrated Earl of Pembroke, and 
other tasteful nobility of the period. 

Among his works not already mentioned, are additions to Lord Pem- 
broke’s seat at Wilton, the porch of which had been designed by Holbein. 
Jones's classical additions to this edifice are apparent, particularly the 
triumphal arch and its equestrian statue, that has been lately cited as an 
authority, among others, in the controversy about Matthew Wyatt’s colos- 
ва! statue of the Duke of Wellington, in Piccadilly. Also, the quadrangle 
of St. John's College, Oxford, another proof of his want of feellug for the 
beauties of Gothic architecture, as is the Chapel Royal, St. Jamen’s; 
Coleshill, in Berkshire; Cobham Hall, in Kent; and the Grange, іп 
Hampusbire. 

Before coneluding that portion of our notice that terminates with Inigo 
Jones, we must revert to some of those less known artists who flourished 
between the great days of the Tudor style and the expulsion of arts from 
England by the rough-shod ſounders and supporters of the Common- 
wealth. 

Whatever may have been the intentions of James Т. as to the erection of 
a splendid palace for himself and his successors to the crown of the two 
kingdoms, which had been first united in his person, he had strong objeo- 
tions to his example being copied by bis nobles. Fearing that if they made 
their establishments in the metropolis too large and expensive, it might rob 
the provinces of much of their grandeur, and the country people of their 
natural protectors, the wealthy aristocracy of their respective counties; he 
therefore issued edicts against the enlargement of the metropolis, and con- 
firmed the royal will of his predecessor, Elizabeth, that no further man- 
sions or noble residences should be erected but upon ancient foundations, 
Lord Bacon informs us, that King Jumes was wont to be very earnest with 
the country gentlemen to abandon London for their country seats ; and that 
he would sometimes say to them: Gentlemen, at London you are like 
abips in a sea, which show like nothing; but in your country villages, yon 
are like ships ia a river, which look like great things.” 

Although James attempted to drive his opulent subjects from the metro- 
polis to their country residences, few of our monarchs had a greater nnm- 
ber or more splendid palaces in London than the successor of Elizabeth, 
from whom he probably inhereted this dread of palatial rivalry by his 
pobles in the metropolis. That powerful queen, who was one of the most 
absolute monarchs in our history, issued several proclamations, rigidly 
forbidding the increase of new buildings in London, James did not con- 
tent himself with merely reproving and exborting bis nobles and magnates, 
bat issued several proclamations to the same purport. 

Ia 1605, when he had been but two years upon the throne, he issued 
the first of these mandates, which forbade all manner of Luiiding within 
the city, aod a circuit of one mile thereof. Among its commands was the 
salutary one to a wooden metropolis, that all persons henceforward should 
build their external walls and windows either of brick or stone. The 
classical reading of the king, who delighted to be compared ia wisdom to 
Solomon, and in the patronage of literature and art to Augustus, probably 
wished to vie with the Roman emperor іп the boast of having found his 
metropolis of wood, and lenving it of marble (stone). The reason given 
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io this proclamation for building with brick and stone is, “as wall far 
decency, as by reason all great and well-growa woods were much spent 
and wasted, so that timber for shipping became scarce.” James always 
showed в predilection for the establishment of a powerful navy, both mer- 
oantile and warlike, as his founding the corporation of the Trinity House, 
the cultivation of the royal woods and forests, and this proclamation, tes. 
tify. This edict produced as little effect as those of his predecessor ; he, 
therefore, issued another, with more stringeat penalties, dated October 10, 
1607, and on the 16th of the same month, some offenders against it were 
ceasured in the Star-chamber, for building contrary to its tenor, By an- 
other edict of the same natare, issued in 1614, the commissioners are 
required to proceed with all possible strictness against every offender of 
this sort, This bad somewhat more effect, particularly as to the mode of 
building with stone and brick; and from this period may be dated the 
reformation of the architecture of London, which is se much indebted both 
to the architect and Біз reyal patron. 

The frst house of note that was erected in conformity with this proela · 
mation, was one іо the Strand, built for Colonel Cecil; after that, опе near 
Drapers’-hall, Throgmorton street, іп the city, is celebrated ; anotber, built 
for an opulent goldsmith, in Cheapside, opposite to Sadlers’-hall ; and one 
that was built for в leather-seller, іп St. Pani’s Churchyard, near the north 
gate of the cathedral, not beiog in couformity with the Кіре regulations 
being built of timber—was ordered to be taken down, and rebuilt accord- 
ing thereto. 

Among the principal mansions of this period, are Hatéeld, іп Hertford- 
shire, the seat of the Marquis of Salisbury, aod Burleigh, near Stamford, 
in Lincoloshire, the seat of the Marquis of Exeter, both built ia the reign 
of Queen Elizabeth ; and being still in existence, with very little alteration 
from their original design, are fine specimens of the mixed pictorial style 
of the Elizabethan period. 

James enlarged and improved, in a similar style, Theobald’s, near Ches- 
bunt, in Hertfordshire, originally the seat of Elizabeth's great prime- 
minister, Cecil, Lord Burleigh, who often entertained his royal mistress 
withio its walls. It was a favourite residence of King James, and was 
the scene of his last moments. It afterwards became the abode of Rich- 
ard Cromwell, who retired thither after his resignation of the protectorate 
of England. He passed the remainder of his days in this once royal 
residence, in peaceful retirement. 

Of the principal reformers of taste among the literary men and nobles of 
the period, the great lord-chancellor Bacon stands іп the foremost rank ; 
and his оріпіопв on architecture and gardening are decisive of the charac- 
ter of those arts, which he so mach improved, io his days. His maxim, 
that houses are built to live in, and not to look оп, should never be forgot- 
ten by the domestic architect; and his description of a palace, in opposi- 
tion to such huge buildings as the Vatican, the Escurial, and some others, 
which, he pithily observes, have scarce a fair room in them, is character- 
istic of the best style of this period, which Inigo Jones, Sir Непгу Wotton, 
and the elegant-minded lord-keeper had so much improved. 

That the taste of Jones was influenced by his association in literature 
and art, with Pembroke, Bacon, Wotton, Bea Jonson, and other eminent 
Englishmen. as well as with the literati and connoisseurs of Ituly, is 
proved not only by the purer style of his maturer age, but by the 
unrivalled design for the royal palace, which bears marks of being ar- 
ranged in the stady of the artist, assisted by ooble minds, rather than the 
work of a builder's office, traced by the mechanical hands of architectural 
draughtsmen. 

Bacon's description of what elements an architect should compose а 
royal palace, with its accessorial gardens, terraces, and courts; royal 
state, dwelling, and necessary apartments, together with the personal 
survey that Jones had made, accompanied by men with congenial minds, 
of the palaces and royal residences of Venice, Florence, Rome, and other 
parts of Italy, had a powerful effect upon all his designs, and particularly 
upon that of bis unexecated palace. 

The limited space which the pages of this Journal allows to this notice, 
will not permit the quoting of Bacon’s admirable description of a royal 
palace—not designed for bis poetical commonwealth of Eutopia, but evie 
dentiy for the encouragement of his royal master to commence a palace, 
which, in two or three reigns, might surpass ali the other royal residences 
in Europe. 

Upwards of twenty years ago, the author of this sketch gave Bacon’s 
description entire in the introduction to his Memoirs of Sir Christopher 
Wren, and said—“ This ideal palace would be an excellent task to try the- 
abilities of a young architect to design on paper, and would make an 
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admirable probationary gold medal study for the more advanced students 
ef our Royal Academy.”* ы 

With similar feelings, the accomplished Sir Henry Wotton, who imbibed 
a pure taste in all the arts by his residence, as James’s ambassador, at 
Venice, joins with Bacon in admitting that architecture is worthy the 
attention of an elevated miod, and confesses it to be an art that requires 
һо commendation, where there are noble men and noble minds. He says 
that he is but a gatherer aod disposer of other men's stuff (sparsa colliget) ; 
he yet presents his countrymen with the sonadest theoretical doctrines, 
and the purest ideas of taste іп this noble art, which Jones carried so 
beautifully into practice. In Wotton’s preface, he fears it may be said 
that he handled an art no way suitable to his employments or his fortune, 
and so may stand charged with intrusion and with impertinency. To the 
first, he answered, “ That thoagh, by the ever-acknowledged goodness of 
his must dear and gracious sovereign, he had borne abroad some part of 
hie civil service; yet, when he came home, and was again resolved into his 
own simplicity, be fonnd it fitter for his pen to deal with these plain com- 
pilements and tractable materials, than with the labyrinths of courts and 
states; and less presumption in him, who had long contemplated а famous 
republic (Venice), to write, tben, of architectare, than it was ancien'ly for 
Hippodamus,t the Milesian, to write of republics, who was him»elf but 
an architect.” To the second, he confesses that bis fortune is very unable 
to exemplify and actuate his speculations in this art, which yet made bim 
rather, from this very disability, take enconragement to hope that bis 
present labours would find the more favoar with others, since it was under- 
taken for no man’s sake less than for his own. 

Our great architect, Inigo Jones, who stands second to no modero artist 
in Europe, was, like his illustrious cotemporary, Miiton, not only an Eng- 
lishman, bot a Londoner, being born іп the neighbourhood of our metropo- 
Шап cathedral, to which he bad attached the splendid portico that had 
drawn forth the just eulogiom of the tastefol Burlington. Не was 
apprenticed to a carpenter and joiner, who were in those days more of 
operative artists and carvers tban those of the present time. Daring bis 
apprenticeship, his innate love for drawing and design had sufficient em- 
ployment; and be obtained, also, а greater knowledge of architectural 
construction than be could, bad be been іп the study of опе of the painter- 
arohiteots of the day. He distinguished himself in early life by a general 
love for the arts of design, and bas been mach commended for bis skill in 
landscape-painting ; and Dr. Chalmers asserts, in his Biographical Dic- 
tionary,” that there is still a specimen by him in the latter art at Chiswick- 
house. 

He was destined for higher purposes than or a carpenter’s foreman, or 
а builder’s clerk of the works, his talents baving attracted the notice of 
Thomas Howard, the celebrated Earl of Arundel, whose name is immor- 
talized by his inestimable collection of antique sculpture, called after him 
Ше Arundelian marbles, —aud also of William, Earl of Pembroke, who 
took him under his patronage, and sent him to France, Italy, and the 
politer parts of Europe, with a bandsome allowance. 

After exhausting the classical beauties of ancient Rome, he proceeded 
through other cities to Venice, then in the zenith of wealth and splendour, 
whence he was invited, аз before-mentioned, to Denmark, by Christian IV., 
who appointed him his architect, Не accompained the King of Denmark 
in bis viait to James I., the husband of bis sister, the Princess Anne of 
Denmark. On his arrival in his native country, he was appointed archi- 
teot to the queen, and shortly afierwards to Prince Henry, at whose 
lamented death, іп 1612, he re-visited the classical shores of Italy. He 
gave such satisfaction to his iilustrious patrons, that on bis departure from 
London, the king gave him the reversiou of the office of surveyor-general 
of his works. 

On his second retarn to this country, he entered upon his office, and 
executed the splendid public works already mentioned as being marked by 
a greater purity of taste than his former productions. Upon the death of 
King James, he was continued іо his honourabie post by Charles I., and 
was associated in bis honourable and tasteful employments with Rubens, 
Vandyke, Chapman, Sir William Davenant, Daniel and Ben Jonson. He 
designed and executed buildings, for Rnd: ns, the priace of painters, to 
decorate with his gorgeous pencil ; and scenes, decorations, dresses, and 
machinery for the most illustrious poets of bis time. At the death 
of Charles I., Inigo Jones adhered to tbe party of his royal master. He 
was persecuted and fleeced, as а matter of conrse, and stigmatised as a 
malignant. He died in grief, poverty, and obscority, July 2), 1053, and 
was buried in the chancel of St, Bennet's Church, Paul's-wharf, London, 


Elen Life of Wren,” Part I., p. xxil, 410. 1833. 
t Aristot, Polis. lib, Н, esp, 6, 
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The brilliant galaxy of philosophy, poetry, and art, which illumined the 
hemisphere of the Stuarts, with Bacon, Ben Jonson, Davenant, Robens, 
and Joues as stars of the first magnitude, set, amidst the clouds and tem- 
pests that convulsed the vation, from the first attack upon the monarchy 
till the Restoration; when elegance again dawoed upon the people ia the 
times of the second Charles, which will form the next epoch of this 
sketch. : 

Amidst the stars of lesser magnitade that beamed among the cotempo- 
raries and immediate predecessors of Jones, were Girolamo da Treviso, 
who, like Holbein, practised both painting and architecture—thelatter, as 
ao artist, and not as a builder; Richard Lea, an Englishman, somewhat 
later; and another, named John Thynne, who built Sumerset-house, in the 
Strand, іп 1567, in a mized style of Italian and Gothic architecture. 
John Shute, an English painter and architect, who flourished in the reign 
of Queen Elizabeth, was sent by the Duke of Northumberland, his noble 
patron, to study the art under the beat masters in Iialy. He published, ia 
1563, a folio volume of the principles of architecture, as developed ia the 
most celebrated monuments of antiquity. Milezia, in bis lives of archi» 
tects, mentions an Englishman, of the name of Stickles, who fiourished 
about 1596, as ао excellent architect. Robert Adams, who practised ar- 
chitecture and engineering, was superintendent of the royal buildings to 
Queen Elizabeth, and wrote a description of the river Thames, and of the 
best method of fortifying it against an enemy. Іп the same period, fou- 
rished Theodore Havens, an architect, sculptor, and painter, who affected 
grandeur on a small scale, and was rich in Italian conceits. He designed 
Cains College, Cambridge, а fair specimen of the architecture of the age 
—pedantic, eccentric, affected, and trifling. This college was founded by 
Dr. Caius, physician to Queens Магу and Elizabeth; and three of its 
gates are of curious, if not of elegant, designs, being among the Gret сов» 
structed after the Italian manner in England. The first is inscribed, 
“ Homizitas,” and, as the Gate of Homility, is of low proportions; the 
second, which is loftier, and embellished with a portico and emblematical 
figure, is dedicated to Virtue, and is inscribed “ Virrotis, Іо. Carve 
Posuit Sapientig,” and conducts to Caias Court and the public schools ; 
and the third, which is inscribed “ Honoris,” and is called the Gate of 
Honour, ів of still larger dimensions, and decorated with the various 
orders of Roman architecture, overlaid with ornamenis, in the style of the 
ecclesiastical monuments of the period. 

About the same time, Rodoiph Simmons built Emanuel and Sidney 
Sussex Colleges, Cambridge, aud rebuilt the greater part of Trinity Col- 
lege, іп the same University. l 

Bernard Jansen, a painter-architect of the Flemish school, also flourished 
in the reign of James; һе was a disciple of Dieterling, a celebrated ar- 
chitect of the same country, who wrote much on bis art. Jansen exe- 
cuted, during his residence in England, the splendid mansion of Andley- 
End, іп Suffolk, and a great part of Northumberland - house, London; bat 
the extraordinary and original façade was designed by Gerard Christ- 
mas. 

Among the other architects of this period whose names һауе reached as, 
are John Smithson, who died in 1648, and who, under the patronage of the 
Duke of Newcastle, travelled into Italy to improve himself in his art, and 
to acquire a knowledge of good design. The mansion-honse at Welbeck, 
and the castle at Bolsover, were of bis execution, Stepben Harrison must 
have been an architect of some reputation, as he was employed to design 
and execute the triumphal arches and other architectural pageantries, 
erected in London, on the accession of James I. to the throne of Great 
Briiain. 

The political struggles that convulsed the reign of Charles I., which 
began with such flattering prospects for the arts, and which was the epoch 
of good taste in architecture, has been already noticed. The rulers of the 
Commonwealth, instead of patronising arts and artists, not only discou- 
raged the living, but destroyed the works of the dead. The destructioa of 
some of the most elegant productions of painting, sculptore, and architec- 
ture, by the iconoclasts of the Commonwealth, will ever remain a stigma 
оп the administration of Cromwell: but the reign of Charles II. was 
favourable to architecture, as much by the dreadful fire which conssmed 
the metropolis, as by the innate Jove of magnificence and art which distes- 
guisbed the king and his court. 


(To be continued.) 


[Jn the first part of this sketch, in our last Number, page 168, col. 2, 
line 11 from bottom, for “ Tortegiaus,” read ” Torregiano.] 
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ON THE CONSTRUCTION OF ARCHES. 

A paper “ On the existence (practically) of the line of equal Horizontal 
Thrust in Arches, and the mode of determining it by Geometrical Construc- 
tien.” By Wittiam Henry Barrow, M. Inst. С.Е. (Read at the Insti- 
tution of Cicil Engineers. (With an Engraving, Plate ХІ) 

The supposition of the existence of a certain curve or line, ia which the 
pressare is tranamitted thronghout the voussoirs of an arch, is not of recent 
origin. The theory of equilibration, called the Catenarian, of which an ac- 
count is given by David Gregory (Phil. Trans. 1697), is founded on this 
basis ; but throughout the investigation, it has been assumed necessary to 
make the line in which the pressure is transmitted, coincide precisely with 
the form of the intrados of the arch; а condition which is necessary to sta- 
bility, only when the arch із infinitely thin. 

Та the theory promulgated by La Hire and Attwood, familiarly known 
as the wedge theory, or that in which each voussoir is supposed to act as 
а wedge, it is considered necessary that the pressare should be transmitted, 
so that the direction in which it acts at each joint, should be at right angles 
te the surface of contact, which condition is only necessary to stability, 
when no friction exists between the surfaces of contact of the voussoirs. 

But whea the thickness of the arch and the friction at the surfaces of 
contact of the voussoirs, are both inclnded in the investigation, it has been 
shown by Professor Moseley, in bis able and elegant exposition on this 
subject, that the two conditions above mentioned, become modified, and 
that in an arch of uncemented vousscirs, the actnal requirements to estab- 
lish stability are,— 

First, That the line ia which the pressure is transmitted (which he has 
mamed the line of resistance), shonld fall within the thickness of the arch 
at every joint. 

Secondly, That the direction of the pressure, at each joint, should be 
within certain limits, depending on the friction of the materials employed. 

Coulomb, the first writer on this subject, who based bis assumptions on 
data consistent wilb practice (Mémoires des savans étrangers, 1773), con- 
sidered, with Moseley, that there were two causes of rupture ; the firs; 
arising from the turning over of certain parts of one voussoir on the edges 
of another; and the second, from the slipping or sliding of the voussoirs 
on each otber; and although the mode of investigation pursued was totally 
different, yet the results present a complete accordance with those since 
arrived at by Professor Moseiey, so far as they embrace the same elements 
f discussion. This remark applies also to the сабеоагіап and the wedge 
theories; for if the thickoess of the arch be considered 10 be infinitely small, 
the line of resistance becomes the catenary, and if the thickness be retained 
and the friction omitted, the line of resistance is analogous with the line of 
pressure as determined by Whewell in the wedge theory; but though the 
investigations of Moseley leave little to be done in ciucidating the coudi- 
tions of stability in arches mathematically, yet the deductions have not re- 
ceived that attention from engincers which their importance deserves 
chiefly from the ubsence of any decided practical exhibition of their cor. 
rectoess and utility, and also from the investigation being surrounded by 
too much mathematical dificulty, to admit of ready application. 

The analogy before mentioned, as existing between the iine of resistance: 
(Ье catevary, and the iine of pressure of the wedge theory, arises from оре 
governing principle, which is general in these curves, and constitutes the 
essential element of equilibrium when the only force acting is gravity, 
namely, that the horizon tal forces іп апу part of the curve are equal to 
each other; by which it musi be understood, that not oniy must the bori- 
zontal force, at апу part of the curve, bo opposed by a horizontal force of 
equal amount is the opposite direction, bat that the borizvatal force is equal 
throughout the curve. This essential element of any curve of equilibrium, 
though probably known, bas not been pointed ont; its mathematica) cor- 
rectness is self-evident, and of its existence practically, as applied to the 
Hne in which the pressure is transmitted through the voussoirs of ав arch, 
the following experiments give satisfactory evidence: 

In ап arch composed of numerous voussoirs, let their surfaces of contact. 
instead of being planes, be made curves, as ia fig. 1. If the original form 
of the arch be such that the line of resistance passes through the points of 
contact, no motion will arise among the voussoirs, oa removing the centre ; 
but if the arch be a segment of a circle, or any other form which does not 
coincide with the line of resistance, the voussoirs will take up a new posi- 
tion, the curved surfaces of the voussoirs rolling on each other, to а certaln 
limit, when they come to rest, and if disturbed from this position (unless 


THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 


211 


the disturbing force be sufficient to produce actual ruptare), they will re- 
turn to it. 


In this experiment. it is obvious, that the pressure must be trassmltted 
through the points of contact; and it affords а practical proof, that this line 
is the curve of equal horizontal thrust; for if in any voussoir a, the hori- 
zontal force at b, was not equal to that at с, motion mast essue, and as this 
condition is the same in all the voussoirs, it follows, that the horizontal 
force is equal thronghont. The experiment admits of farther application, 
by loading the arch so as to vary the form of the carve in which the pres- 
sore is transmitted, while it of necessity retains the element of equal hori- 
zontal thrust; aad it wili be found, that the limit of stability is when the 
point of contact of any two vonssoirs falls at their outer or inner extremi- 
ties; thus establishing practically, that the line of resistance, or curve of 
equal horizontal thrust, mast be contained within the thickness at every 
joint. 

The second condition necessary to stability, namely, that the direction of 
the pressure, at each joint, should be withie the limiting angle of friction, 
is almost always of necessity fulfilled in the forms of arches and with the 
materials usnally employed in practice; this part of the inqalry wiil there- 
fore be coafined to the first condition. 

Now the property of equal horizontal thrust, enables a geometrical con- 
struction of the carve to be readily obtained in any given form of arch, if 
two points in the curve be given, and by assuming these two points, it can 
be ascertained by a tentative process, if aay given arch does, or does not, 
contain the curve. 

Proceeding in this шаппег it is found, that in а semicircular arch, the 
thickness must be one-ninth of the radius to contain the curve, а result 
which is completely borne ont in practice; for tbough apparently anno- 
ticed, а semicircular arch cannot be made to stand without foreign support, 
unless the thickness be greater than one-ninth of the radius. 

In like manner, іп any other form of arch which does not precisely coin- 
cide with the curve of equal horizontal thrust, there is а certain minimum 
thickness, or depth of voussoir, necessary to obtain stability. 

Among various other experiments, made to test the accuracy of the 
theory, it will be sufficient to give the following. The curve of equal bori- 
zontai thrust, when drawn оп the eie vation of a semicircular arch, of which 
the thickness із one-pvinth of the :adius, touches the intrados at 35° above 
the springing, and the extrados at the crown; and practically, an arch of 
these dimensions yields, by the crown descending, and the haunches golng 
outwards, the points of гиріпге, or rotation, being precisely those where 
the curve touches the intrados and extrados. 


© Itis necessary that the radius of curvature of the vovsscirs be made within certain 
Umits, depending on the depth ot the voussoirs and the radius of the arch; If too mech 
curvature be given, the arch will fall, before the points of contact can take up sacha 
position, as to coincide with the line of resistance. 
39% 
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The condition, that the curve must lie within the thickness at every joint 
was also tested in the following manner. A semicircular arch, of which 
the thickness was one niuth of the radius, was construeted in four pieces, 
having the joints e and f, fig. 2, at the points of contact of the curve of equal 
horizontal thrust with the intrados and extrados. A similar arch was also 
made in six pieces, baving the joints at a, b, d, с, where the carve lies 
withia the thickness. In the first cace, yielding took place, by the crowa 
descending and the hannches going out, and in the second, though composed 
of a greater number of pieces, perfect stability was obtaioed. 


quently turned, in order to ascertain, by actual experiment, the ratio of the 
thrust to the weight, in a semicircular arch. 


Lastly, it being obvious, that these conditions, if correct, must apply to 
any form of structure whose stability depended on equilibriam ; the curve 


of equal horizontal thrust was ascertained, in a series of rectangular pieces, 
as in fig. 8, and it was found, that when they were placed inclined to each 
other at an angle of 45°, the thickness must be · 1464 of the length to con- 
tain the curve, and that the point of contact was "8535 of the length, from 


the upper extremity ; also, that whether the inclination was greater or less 
than 45°, the curve fell within the thickness, Then taking two rectangular 


Having now, it is presumed, given sufficient practical evidence of the 
existence of the line of equal horizontal thrust, it only remains to notice, in 
this part of the subject, that as well ав the position of the point of rupture 
being denoted by it, the direction in which yielding will take place, may 
also be known. That is to say, it will be outwards, when the curve of 
equal horizontal thrust touches the intrados, aod inwards when it touches 


the extrados, and before actual rupture, the approach of the curve to either 
extremity of the voussoirs, indicates the tendency to yield. 

Namerous other experiments, of which it is unnecessary to give the de- 
tails, have shown, that the conditions of equilibrium are the same for the 
arch and the abutment as for the arch itself; in fact, that the arch and the 
abutment, when together, may be considered as an arch. 


“ On the Geometrical Construction of the Curve of equal Horixentel 
Thrust.” 

The two half arches being assumed to be symmetrical, the apex of the 
curve will be in a vertical line equidistant from the springings, and for the 
present purpose, it will be sufficient to assume one of the two points (sup- 
posed to be given), to be in this line. The constraction of the carve thea 
resolves itself into two problems. 


си of wood of this form, and dividing them where the curve touches the 
extradosal line at a, they will yield by the apex going upwards, when 
placed at 45°; but when the angle of inclination 5 a 8 less 
than 45° as in fig. 4, stability is obtained; and at the inclination of 45°, if 
the divisions be made at с and d, instead of at a, fg. 2, althongh composed 
of a greater number of pieces, stability is also obtained. 

Before leaving this part of the subject, it may not be ont of place to men- 
tion another experiment, which exhibits the analogy between the catenary 
and the curve of horizontal thrust.—On a vertical piane surface, an inverted 
semicircular arch was drawn, and divided into eighteen voussoirs of equal 
dimensious. Through the centre of gravity of each voussoir, a vertical 
line was drawn, as іп fig.5. From two pins, fixed at p and p’, a strong 
fine silk cord was hung, and eighteen pieces of chain, of equal weight, 
were attached to it, representing the equal weighte of the voussoirs. This 
species of catenary was then adjusted, so that each of the chains bung op- 
posite the vertical lines, and the upex fel] just within the thickness of the 
arch as shown on the figure. The similarity of the curve thus produced, 
to that of the curve of equal horizontal thrust, was immediately apparent. 

Next, one of the pins at p was withdrawn, and the cord was lengthened 
and attached to another pin at P, so as to retain the part p c p’ in its ori · 
ginal position. The line P p thus represented the resultant of all the forces 
acting at p, and completing the triangie P a p; ар the weight or vertical 
force, was to P a the horizontal force as 2°75 to 1, which result was found 
te accord perfectly with that exhibited ір a brick arch which was subse- 


Ng. 6. 


Ist. To find а third poiat in the curve, at any joint between the (we 
points given. 


fadly. To fiad a third point in th 
points given, = PFF 
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The Srst of these сопвігасбіопв, is that which is more particularly appli- 
cable, io determining whether a given form of arch contains the carve; for 
by taking each joint separately, the whole curve is obtained. The second 
is that which is employed, in determining whether a given abutment is of 
sufficient thickness to contain the curve. 

Prosiem I.—Let a and b, fig. 6, be two points in the curve of equal 
borizontal thrust in the arch A В; required to find the point at which the 
eurve intersects the joint о g. Let G be the centre of gravity of the half 
arch АВ, and g that of the portion og В. Through b draw the horizontal 
line с я, and the vertical line 51; also through С and g, draw the vertical 
lines G h and g k, intersecting ся in & and k; join ай, and produce it to 
1; from k set off kx, equal to & b, and through я draw the vertical line 
a m, making я ж/о10 as the weight of the portion og В, is to the weight 
of the half arch А В; join m & and produce it until it intersects o q ; p, the 
point of intersection, will be the point required. 


А 


т 


Pig. 7. 

Рвовіям II.—Let a b, fig. 7, be two points in the curve of equal horie 
zontal thrust, іп the arch А В; required to find the point at which the curve 
intersects the joint о 9, being the base of the abutment. Let G be the centre 
of gravity for the half arch A B, and g that of the arch and abutment taken 
together. Through b, draw the horizontal line ö r, and the vertical line 
bi; also through G and g, draw the vertical lines G hand g k, intersecting 
br in h and k; join «А and produce it to J, from k set off k n equal to АБ, 
aad through я draw the vertical line и т, making м m to I ö as the weight 
of tbe arch and abutment is to the weight of the arch A B ; join mk, and 
produce it, until it intersects og; р, the point of intersection, will be the 
point required. 

It is unnecessary to accompany these constructions with a demonstration, 
as it is evident, from the nature of the construction іп either case, that the 
horizontal thrust of the portion A В, at the points а and b, із equal to that 
of og B, at the points р and b.—For a loaded arch the construction remains 
the same ; the centre of gravity of the arch and load being taken, instead 
ofthat of the arch only. 

These constructions point out, not only the form of the curve of equal 
horizontal thrust in any given arch, but also the direction and amount of 
pressure at any joint. For as the perpendiculars of the several triangles 
represent the weights of the several parts, so the bypothenuse of the seve- 
ral triangles represent the resultant pressures at any joint. From this it 
appears, that the actoal pressure, tending to crush the material of which 
the arch is made, decreases towards the crown of the arch. 

Figs. 8, 9, 10, 11, and 12 (Plate XI.), are drawings to scale, of ordinary 
forms of arches, showing the minimum thickness that will contain (һе 
curve of equal horizontal thrust, and that this is the least thickness capa- 
ble of standing practically, may be readily tested by models; due allow- 
ance being made, on account of the joints not being able to be worked 
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with mathematical exactness. From these diagrams it appears, that th „ 
arches which differ most іп form from their curves of equal horizontal 
thrust, are semicircles asd semi-ellipses, and that in these forms, there is a 
teadency for the crown to descend, and the haunches to go outwards. 
Hence the utility and the general adoption of solid backing and spandril 
walls in these forms of arches. The pointed arch has a teadenoy to go up 
in the crown. 

Figs. 18 and 14 show the variations produced in the curve of horizontal 
thrust, by the addition of the filling in, ap to the level of the roadway. 

Hitherto, only one line, or curve of equal horizontal thrust, has been 
spoken of; but if the thickness of an arch be more than sufficient to con- 
tain this curve, it is obvious, from the nature of the construction, that more 
than one such curve will be contained in it, and if the theory advanced is 
correct, the arch ought to be capable of being supported in any one of 
these curves. 


Fig. 15. 

The truth of this position was practically tested by the model repre- 
sented in fig. 15, which consisted of an arch composed of six voussoirs, 
separated at each joint by four small pieces of wood, each of which could 
be withdrawn by hand. A curve of equal horizontal thrust was then care- 
fully drawn upon the profile of the arch, as represented in the figure by 
the line abc, and it was found that, provided the separating pieces were 
left in at the points where this curved line intersected the surfaces of the 
voussolrs, the whole of the remaining pieces might be removed, without 
producing ruptare of the arch ; in the same manner it could be supported 
in the curves df or ghi, or іп any curve of equal horizontal thrust, 
which was contained within the depth of the voussoirs; but that if the 
separating pieces were so placed, that a curve of equal horizontal thrust 
сопій not pass through every one of them, the stability of the arch could 
not be maintained. Of these curves there are two limits, namely, that іп 
which the ratio of the versed sine to the chord at the springing is the 
greatest, and that in which it is the least. These two curves are repre- 
sented in fig. 16 (Plate XI.), and аге both determinable by the same pro- 
cess. 

The first points out the curve, in which the pressure is tranamitted 
through the voussoirs to the abutment, and is identical with that called by 
Moseley, “ the lioe of resistance.” 

The other points out the curve, in which a pressure from without would 
be transmitted from the springing through the arch; such as would arise 
from the thrust of a second arch. Tbis line may be called, for the sake of 
distinction,“ the line of impression.” The one curve, in short, is derived 
or generated by the pressure the arch exerts; the other that which it is 
capable of resisting. In different forms and constructions of arches, the 
amounts of these forces vary very greatly, and it becomes a consideratioa 
of importance, where arches of different sixes are abntted against each 
other, 

In the flat arch, fig. 17, the line of impression is a straight line, aad 


Fig. 17. 


therefore, equilibrium could not be destroyed hy outward horisontal pres- 
sure, until the material yielded by crashing ; while by increasing the depth 
of the voussoirs, the thrust exerted on the abutments may be diminished 
and rendered comparatively small. 

From this, a knowledge of a property in arches is arrived sat, whieh 
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thongh felt, and to a certain degree acted upon, bas aot hitherto admilted 
of a clear explanation, 

The annexed diagrams, 8gs. 18 and 19, exhibit forms of arches, supposed 
to be loaded with a material of equal weight with the arch, and show the 
abutments neceseary to sustain them. In these, it will be observed that 


Fig. 18. 
the division between the arch and the abutment is not made where the 
arch, so called, commences, The point of division adopted, has not been 
chosen on account of the result as to the required thickness of abutment 
being materiaily affected by it; but as being the place at which rupture 
would ensue, if the abutments yielded. Iu fact, the effective part of ап 
arch is only so much of it as would not stand unless the arch were entire. 
So much of the arch as lies below this point, would stand of itself, and is 
practically a part of the pier or abutment, curved out for the arch to spring 
from. This point of division also permits a readier means of computing 
the thickness of abutments; as with the exception of the small projection 
at the springing, the weight of which may be omitted, the abutment is a 
rectangle, when the roadway is horizontal. 

In this manner the following formula is derived, for ascertaining the 
thickness of the abutments necessary to support а given arch; the height 
of the abutment being gives. 


r B A 


Fig. 10. 


ГА ye 


| ne n. 
If BEF (4g. 20) represent the half arch with its backing, and G is the 
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centre of gra vity— an leg p and p' to be two points of application of 
the pressure, or points in the curve of equal horizontal thrust in the arch— 
let . = d. l. = А, ра-т, ре-а, AD=a, „ = weight or ares 
of arch and backing, and æ = р О the width of abutment sought; then 
assuming equal areas to produce equal weights, ax will be the weight of 
the abutment; aod when æ is such, that the curve of equal horizontal 
thrust will meet the base of the abutment at the extreme poiat D, we 
have 

ед 


2m 4’ 
e+, /(™_,\ i, (2) 
„ а a) + (5) 
Also to find the thinkness of abutment when any given additional load 
is placed on the arch, Jet В be the load, expressed in terms of the area of 


the arch and backing, and s its horizontal distance from the point р; 


f (24-2 J (Z) 


In like manner, when the arch and abutment are given, we сап find the 
extreme load which may be placed on the half arch, 

Referring again to fig. 20, let G K be a vertical line passing tbrough the 
centre of gravity of the arch aad abutment, and р = Н, DK =D, 
S = horizontal distance of load from the back of the abutment, and 
W = weight or area of arch and pier; thea using the same letters as 
before tor the other dimensions— 


w (r + а) 
т 


жр BS _ wd Bs 
5 
p А0 Нюй 

ж T He — 48 


In these cases, the two half arches are assumed to be loaded alike ; 
hence, when the load is at the erown, the result must be doubled, to give 
the entire load. As regards the positions of the assumed points p V, it is 
sufficient, in an arch of large dimensions, to take them in the centre of the 
thickness, Though the extreme limit, theoretically, in an arch turned ір 


one ring of voussoirs, is when the points pp’ are in the line of resist- 
ance, 


In offering the foregoing as a practical outline of the laws which govern 
the equilibrium of arches, it must be observed, that the most simple coodi- 
tions consistent with practice, have been assumed as data, and so far as 
these conditions сап be fulfilled, there is no doubt that the principles bere 
set forth will be fully borne out in actual execution. How much farther 
the inquiry might be carried with advantage, it is difficult to say : bat there 
appears to be mach connected with the unequal loading of arches, which 
has not hitherto been the subject of investigation. 

Moseley has introduced in his researches, the effect of the adhesion of 
cements; but he has acoompanied it with the remark, that “ that stroctare 
(being of large dimensions) which wouid not stand without cement, would 
assuredly be a perilous one,” a remark which applies very properly to 
arches of masonry; but in brick arches, turned in sumerous rings, the ad- 
hesion of the cement undoubtediy becomes an element, materially affecting 
the stability of the structnre. Upon such subjects, aod ороп the varying 
conditions ia which arches are piaced, it is in vain to attempt to bring 
theory to bear. They are considerations which must and ought, at all 
times, to be left to the skill and judgment of the engineer. 

To practice, an arch will exert more pressure and resist Jess than theory 
would denote ; because the conditions of onyieldiog materials and mathe- 
matical adjustment of the joints, are incompatible with practice. Even in 
arches of the hardest stone, and with the best workmanship, the lines of 
resistance aod impression must not be brought too near the extremities of 
the voussoirs; and in brick arches, particularly those turned in separate 
rings, a much greater latitude must be allowed. It must be evident, bow- 
ever, that it is desirable to form brick arches as much as possible in off 
bonded mass, usiog the best cement. 

In abutments, a still greater variety of considerations will arise. To 
render this part of the subject tangible by theory, the abutment must be 
assumed as standing alvue, the foundations being perfect, and the point of 
rupture being at the base of the abutment. Іп practice, they are rarely, if 
ever, without earth behind them, aiding more or less in their support. 
Some cases, such as in arches under embankments, (Бе force acting to push 
iu the abutment, exceeds the horizontal thrust of the arch, and a tendency 
has been frequently exhibited іп arches so situated, to rise in the crown. 

The foundations, the wiag walls, the spandril walls, the backing, the 
nature of the materials employed, and many other practical cnnsiderations, 
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all tend to affect the stability, and modify the results of theory; each of 
which circumstances, acting pro or cou, will be made to fulfil its duty to 
the best advantage, by the skilful engineer. The utmost that theory can 
do, is to show the conditions of equilibrium, under certain zed practical 
data, and there сап be по doubt, that the line of equal horigoatal thrust іп 
ав arch, is analogous to a vertical line drawn through the centre of gravity 
in acolama. That this line should fall within the mass at every joint, and 
that the position of each joint should be sach, that the direction in which 
the pressure acts shoald be within the limiting angle of ігісіев, are con- 
ditions common to both structures. 

[The interesting observations made at the meeting of the Institution, by 
the members, after the reading of the paper, will be given in the next 
month’s Journal] 


CONSTRUCTION OF SEA WALLS. 


A Protest egainst the Decision of the Members & the Harbour of Refuge 
Commisston present at the Sitting of the 13th January 1846; and Dissent 
from their Report, on the part of Lieutenant- General Sir Rowan Dobel As, 
өзе of the Commission—presented to the House of Commons. (Slightly 
abridged.) Tie annexes referred to will be given in the next month's Jour- 
sal, 


Attaching the greatest importance ќо the attainment of certalnty іп the 
mode of forming, and of durability in that of executing the extensive works 
about to be undertaken for the proposed harbour of refuge in Dover Bay, I 
consider it incumbent upon me to express my mat ked opinion, in opposition 
to plens which, in my judgment, are founded on modes of construction not 
testing ороо any proved principle, and untried upon any sufficient scale to 
warrant their present adoption; which are moreover theoretical in concep- 
tion, and conseqnently uncertain in their ultimste result. Sueh plans аге, 
in my opinion, unfit for the attainment of the great natlonal object which we 
have in view; and which it is my most anxious wish to see undertaken in 
such а manner as will leave no doubt of its being soccessfally accomplished. 

Considering, then, that the building of an opright wall in the open sea, 
in seven or eight fathoms water, is а propositiou novel in theory, aud sever, 
in so far as Lam aware, proved in practice, on a scale to warrant its adop- 
tion ;* and being of opinion that a breakwater of the proposed elevation 
und magnitude, risiog with an upright face, from the depth of 42 feet at 
low water, would be far less capable of resisting the violence of sens,“ and 


1 See Observation on Kilrush Р er, built In only 9 feet 6 inches depth of water. 

з The application of the theory of the resistance and impact of fluids is no doubt at- 
tended with great difficulties and anomalies іп this as in many other connected 
end natural philosophy; but whatever resulta have been derived, either from theory or 
ebeervation, they all agree in this, that the horizontal impulse of a fluld on any resisting 

body 1з increased, іп а very Ligh ratio, 

A as the inclination of ite surface (A B) 

to the direction (В С) of the motion 

increases. The fundamental theorem 

is, that this varies as (sin 9)? (0 re- 

presenting the inclination), because 

the height of the breakwater con. 

tinuing the same, the quantity of fuid 

impinging on it will be the same at all 

inclinations. If the height of the 

В breakwater were voriabte, the whole 

impetus would then be as (sin 0)9, 

because m this case, not only is the force of each particie diminished in proportion to 

#, but the number о! particles which impinge un the plane varies as sin 0. 

of a fluid against the surface of a bddy, whether 

at rest, or both yand fluid be In motion, some of 

the most useful results of p science are obtained. By this a ship is impeHed for- 

obliquely to the direction of the wind, even when that оп is before “the 

М and а like resolution of pressure gives rise to the propulsive force of the revolv- 

ing screw, or enables the rudder to n and guide the vessel in her Intended course. 

‘The obrique action of the water on the side of the vessel or raft, permits a “ fyg bridge” 

across a river; and not only does that of the wind give motion to the sails 

mill, bat by a proper variation of obliquity of these, according to the distance 
from the axis of motion, the аре ав force із rendered equably on е рам, 

Ia the application of this principle to practical mechanics, great difficulties certainly 

from our imperfect knowtedge of the manner іп which the forces of natore are ex- 
against а wall, can no more be 


On the dest form for ihe profile fora * breakwater” a difference of opinion exista; and 
while, on one hand, it is contended that the exterior face of the wall should be vertical, 
е0 the other, a face inclined to the horizon is recommended. The advocates of the former 
@newaction seem to consider that such а wall is subject only to the hydrostatieal pres- 
ben al а fluid at rest, or that the agitatlons of the water Lefore it, takes place only іп ver- 

bu 


loose stones ot a breakwater, when 
plane, should be by the action of waves is sufficiently obvious; but 
tiat, with equal quantities of material, а vertical wall should resist the concussions pro- 
duced dy such action, as efficaciously as one with an exterier slope, ls inconceivable, 
П does not follow, however, that (Бе face cf a breakwater should have one uniform 
Море from the bottom upwards; the part lashed dy the waves in an open sea requires а 
slope, or a aller inciinatien to a horisontal plane, thas the part below; and thie 
ing from acientific principles by many eminentanthorities is confirmed by the prac- 
engineers. 
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especially of broken sens, (exposed as it mest, Moreover, be to the usare- 
mitting action of strong tides and currents) than a sloping breakwater 
formed іп a manner similar to that which bas been successfully completed 
іп Plymonth Sound (which is now ina state of perfect repose and stability) 

Annex B. D.). as well as similar to others (Delaware Breakwater, Annex 

) constructed on its model; baviag also dissented from the proposition 
of the upright wall оп a former occasion (31st July 1844, Annex A.), 1 
bow consider it my duty to oppose myself, decidedly, to the adoption of 
that mode of construction, and to the employment of any artificial or in- 
ferior material, as a substitute for stone, trom mere considerations of pe- 
cuniary economy. The latter should 1 think bave по place іп a great 
national undertaking of this description, and 1 Grmly believe that the me- 
{Бой proposed with this view would, in the end, prove by far the most ex- 
pensive. 

In the more recent minutes and proceedings of this Commission, I nd 
moch to confirm me, practically, in these views and opinions (which I 
brought before the Commission in July 1844), and I perceive that even the 
highest acknowledged scientific authorities who adbere or incline to the 
theory of the upright wall, speak cautiously, diffddently, doubtingly, or am- 
biguonsly of the capability of vertical walls to resist the action of waves 
and sens іп all cases aud onder all circumstaoces. Some of these main- 
tain that waves in a breaking state do act percussively ; that a sloping 
breakwater is therefore best able to resist the action of seas іп that state, 
and that consequently there should be a sloping breakwater іп one part of 
the proposed harbour of refage, and a perpendicular wall in others; whilst 
other high anthorities, who incline to the upright wall, admit that this is 
merely matter of opinion, quite speculative and experimental as respects 
themselves, and that there сап be no doubt that a sloping breakwater 
would be perfectly secure. Now in my judgment, nothing purely theore- 
tical can remove the stroug objections which have been so forcibly ad- 
vanced by many experienced practical engineers,’ (and I may add other 
eminent men of high scientific and practical attainments, naval, military, 
and civil), against the adoption of a modo of construction difficult if not 
impracticable, any failure in which would be discreditable to tbe engineer- 
iag talent of the conntry, and іп ruining Dover Bay as a natural roadstead 
aad anchorage, be productive of evils the most serious to commercial ope- 
rations in the Channel, 

Mr. Alan Stevenson states, that to build an apright wall ia seven or 
eight fathoms water, so far as bis experience goes, would be entirely an 
experimental measure ; that to atlempt this іп an open sea-way like Dover 
Bay, would be a work of the utmost difficulty, if not wholly impracticable ; 
and that so far from recommending the trial of soch a work, he would 
bumbly, but decidedly, dissuade the Government from making an attempt 
which he was sure would end in failure; aad, in reply to cross-questions 
put to bim with a view to shake his testimony against the upright wall, һе 
denies the theory on which that mode of construction is founded. He as- 
serts,on his own experience, that waves are not purely oscillatory, bet 
bave onward motiou, and consequenily percussive „ such, in bis con- 
vletion, that any attempt to check their force by means of a vertical wall, 
will prove a signal failure; for that a force would be developed by the 
collision of the wave with the wall, whose amount will de found to sor- 
pass any which has ever been experienced оп the face of a slaping break- 
water. 

In the course of the protracted discussions to which my opposition gave 
tise, the danger was demonstrated of using, in such a work, а material 
(concrete) to which 1 had always objected, as deficient іп tenacity, and in- 
capable of resisting mechanical action of water. An opinion of the efficieacy 
of this material was, however, strongly supported by the reference made ѓа 
ас official report, and in a leading question to the use of blocks of oon- 
crete for the completion of the breakwater io Cherbourg Bay, which was 
described as a successful experiment, and one deserving of being adopted 
by us, as a precedent; but the contrary of both was soon evident ; for 
within the period to which, happily, the proceedings of the Commission 
were Шов extended, ап important failure occurred іп the works at that 
place; and the employment of concrete, as a substitute for stone in this 
climate, has been abandoned by the French engineers. 

This failure, aod the opinion of Sir R. Smirke against the adoption op 
blocks of concrete as ап artificial stone, which he thought would fail, d s. 
posed of this proposition; and it will not be conducive to the public inte. 
rests, іп my opinion, that the other description of artificial material recom, 
mended by Мг. Rendel (namely, brick set in cement), which Мг, Corderoy 


Possen, Prony, Charles Dupin, Girard, Cachin: Professor Cape, Military Seminary, 
Addiscombe ; Professor Narrien, Royal Military College; General Hernard, United States’ 
Engineers; Commodore Rogers, United States’ Navy; Mr. William Strickland, See 
Annex. (L.), on the Delaware Breakwater, by which it eppears that Colonel Jones was 
mnisinformed.—See his Report of 1846, Appendix, No. 1р. 2. by the United States’ En- 
gineer, who told hin that the long slope was not approved ot by American engineers. 

г 1: Sir Joha Rennie, Annex (В.) See also his Report and Opinion, No. 4, of plans 
sent 

2. Mr. George Rennie, Annex (C.) See also his plan, No. 2, of the Reports; his model 
and recent examination, Q. 430 to 434, 445 to 447. 

3. Mr. Cubitt, Annez (D.) See his Report and plan, No. 6, and recent examination, 
Q. 210 to 213, 28419276; and letter to the Chairman, Appendix, Мо. 11, Second Report. 

4. Mr. William Stuart, superintendent of Piymouth Breakwater, from the commence- 
ment of the work іп 1811 to the present time, Annex (F.), evidence of June 20, 1844. 

An important evidence, showing that the damages which that work had sustained arose 
from the slope or foreshore not being long enough; stating his practical objections to a 
more upright slope, and his convietion a ik not stand; and that, if thas break- 
water had heen eopstrocted upright from the bottom of the aca, it would have been in- 
capable of resisting the force of tbe wares. 
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eontractor, states, would cost twice ая much as concrete, and which Мг, 
Smirke says would be more expensive than stone, should be used. 

With respect to the adoption of blocks of concrete ;—far from standing 
remarkably well in the breakwater at Algiers,” the whole mass of the 
breakwater has settled bodily, not from the effecta of gales of wind, bat 
from defects in the material (which time will further show); this, there is 
по doubt, is occasioned by the chemical action of the sea, “ which іп the 
Mediterranean contains 7:02 per cent. of sulphate of magnesia, whereas the 
water In the ocean contains only 2°29 per cent., consequently, of two moles 
made of the same concrete, the one in the ocean may last an indefinite 
period, the other will dissolve іп a few years; and even mixing puzzolano 
with the concrete will not guarantee the lime from solution.” Nor can 
that work, ander any circumstasces, be cited as aa example for our imita- 
tion on the coasts of Great Britain. There are no tides in the Mediter- 
ranean, and the climate there is well suited to the drying and consolidation 
of that material, which is not the case in more northern regions. 

It may be added, that the form of the work at Algiers is not that of an 
upright wall, for its face has а slope of 45 degrees; the work, therefore, 
cannot be adduced as an example in favour of that form of construction. 

In support of my dissent from the adoption of the upright wall, 1 appeal 
to the debate which took place at the Institution of Civil Engineers, in April 
1842,4 on Colonel Jones’s Observations upon the Sections of Break- 
waters as heretofore constructed, with Suggestions as to some modifications 
of their Forms.” This debate may be taken asa very fair exposition of 
the opinions of practical engineers on the principle of the upright wall. 

The presidest, Mr. Walker, took an important part in that discussion. 
Не said, < It is evident that if the materials are deposited at an inclination, 
any portion being displaced, is only carried down elsewhere. Although 
strictly speaking it may not be wanted, it most nevertheless assist in con- 
solidating the mass, and the vacant spaces can easily be filled up. Under 
similar circumstances (to those which displaced some of the stones in Ply- 
mouth Breakwater) а perpeudicular wall wonld suffer more severely, and 
probably would have fallen entirely. He therefore considered that in 
situations like that of the Plymouth Breakwater, which was exposed to 
a heavier sea than Cherbourg, а long slope for the sea face was essential.” 

Mr. Palmer, vice-president, observed that the form suggested by Colonel 
Jones for the faces of break waters, did not appear sufficiently justified by 
observed facts; that the idea was entirely of a speculative character, and 
was contrary to the laws of nature, which shonld be the engineer's chief 
guide; aod he attributed the failure alluded to by Colonel Jones, in the 
harboors of Ardglass, Portrush, &c., more to defects in workmanship, than 
to faults іп the principle of the structure. 

General Pasley said he conceived that a perpendicular wall, constructed 
of large ashlar work, well cemented, would assume the character of a rock, 
and all the prejudicial action of the receding wave would be avoided. 

Mr. Bull differed entirely from Colonel Jones’s opinion as to break waters 
witb vertical or nearly vertical faces, because acy disturbance of the foot- 
ing, however slight, must have a tendency to overthrow the wall. 

Mr. George Rennie deprecated in strong terms the upright wall, and 
stated that the late Mr. Thomas Telford had abandoned that mode of con- 
Stroction. 

Mr. Vignoles only agreed to a certain extent, to the form proposed by 
Colonel Jones, and recommended a combination of a slope below with a 
vertical parapet ahove. 

Mr. Gordon was in favour of the slope; and stated that a sloping break- 
water, composed of pierre perdue, with a sloping face, had withstood undis- 
turbed the surf at Madras. 

Mr. М“МеШ adduced the long slopes of sand, at an inclination of 10 to 1, 
pane with straw, which resist the waves of the ocean on the coast of 

olland. 

Thus we have іп this discussion, a majority of speakers of seven to two, 
іп favour of the slope; and of the minority, one was for a combination of 
the slope with a vertical wall above. Even Colonel Jones suggested this 
modification. See page 125, vol. 2, Proceedings of Iustitutiou of Civil 
Engineers, Plan No. 5, proposed by him for Dover Bay, was of this 
description. 

1 object to Kllrush Pier being adduced as а test of the principle of the 
upright wall sufficient to warrant its adoption іп the construction of а har- 
bour of Refuge in Dover Bay. Kilrush із а small tidal harbour on the 
coast of Ireland for coasting vessels. The piers are built in only 9 ft. біп. 
depth of water, at low tide, The foundations were laid without difficulty 
by the diving-bell, with large masses of stone, which were easily and 
quickly deposited. The area of the section of the wall is considerably 
greater than that of the old work ; bot so far from the opright wall having 
beeu built іп consequence of the sloping profile as originally proposed 
having failed, Col. Jones expressly says * that the old work stood remark- 
ably well.” There is nothing in this, therefore, either practically con- 
demnatory of the slope, or sufficient to warrant the adoption of the upright 
face, on such a scale аз to which these proceedings relate. There is no 
doubt, as Mr. Palmer says, the piers of the small harboors which Captain 
Washington reports to have been во much damaged by the sea, were соп- 
structed in a very defective manner, aod with materials of dimensions that 
ought not to have been put in, and it likewise appears that the damage 
which these piers may have sustained might easily be repaired ; but cer- 
tainly по such errors would be committed in any new work of this descrip- 
tlon, far less in that great national work now ander consideration. 
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4 Proceedings of the Institution of Civil Engineers. See Journal, vol. 5, 1842, p. 818. 
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Тһе recommendation of а majority of the Commission in favour of the 
upright wall is stated, іп the Report, to have been made оо a summary, 

1. Of the conflicting opinions entertained by the eight engineers whose 
plans for constracting a harbour of refuge in Dover Bay were submitted 
to the Commission ; and 

2. With reference to the opinions of those 8 who had besa ro- 
quested to give their evidence or advice apon this important question, 

The following is а list of the engineers whose plans for constructing a 
harbour of refuge in Dover Bay were sent іп to the Commission : 

1, James Walker; 3. George Rennie ; 3. Captain Denison; 4. Sir Jobn 
Rennie ; 5. Lt.-Col, Jones; 6. W. Cubitt; 7. Charles Vignoles ; 8. J. М. 
Rendel. 

1, Мг, Walker, civil engineer, is somewhat inconsistently adduced in 
the Report as an advocate, in principle, for the constraction of a nearly 
upright wall, The project submitted hy Mr. Walker to the Commissioa, 
ів to build these walls in immense vessels, ог ав he calls them, “ ntensils” 
(cuissons), three or four huudred feet long and seventy feet wide, containing 
two or three thousand tons of ready-made breakwaters, to be towed by 
steam tugs and stranded iu Dover Bay! But we have Mr. Walker’s 
authority, from what he said at the meeting of the Institation of Civil Ene 
gineers, on April 12, 1842, that his reason for proposing nearly upright 
walls in this case, was to avoid the extravagaut width which must be given 
to these huge utensils, if the walls have any cousiderable slope; for, at the 
discassion to which I refer, Mr. Walker stated, that in situations exposed, 
like that of the Plymouth Breakwater, toa heavier sea than that which 
rolls into Cherbourg Bay, a long slope for the sea face was essential; and 
that had a perpendicular wall been constructed in Plymouth Sound, instead 
of a sloping breakwater, it woold, іп the storms which assailed it, have 
suffered more severely than it did, and probably would have been entirely 
overthrown. 

The daugerous instability of works executed in deep water, by a system 
of caissoning, such as that proposed by Mr. Walker, is very general] 
acknowledged, and is sufficiently proved by the perilous state in whi 
Westminster Bridge now remains, notwithstanding the costly expedients 
by which it has been attempted to remedy the defects of its original cos- 
struction. These expedients consist іп forming a cofferdam about each 
pier, pumping out the water, and then driving rows of sheet piling ізі the 
blue clay, so as to form a girdle rouud the base of the original caisson, and 
thus to prevent the materials of the natural bed of the river from being 
underwasbed by the current, or squeezed out by the weight of the bridge, 
into the gradually deepening water-courses. But it does seem very strange, 
that these expedients having failed to arrest the subsidence which is still 
taking place in Westminster Bridge, the method employed in the construc- 
tion of that work should be proposed for adoption, on an immense scale, in 
the formation of a barbour of refuge in Dover Bay. 

2. Mr, George Rennie deprecates the upright wall as impracticable and 
dangerous, and strongly recommends a sloping breakwater, as at Piy- 
mouth, 

3. Captain Denison is for a vertical wall formed of hexagonal prisms of 
concrete (proposed by Monsieur Emy, іп 1881, but never adopted), 10 feet 
long, and about 23 tons weight, to be mabufactored at Dungeness, and 
dragged by steam tugs to Dover Bay, by being suspended to rafis formed 
of two cylindrical pontoons, and there souk by mechenical means. The 
wall to be upright from the bottom to about low-water mark, with a super- 
structure of granite. 

4. Sir Joho Rennie, after deprecating іп strong terms all systems of 
саізвопіпр, and some other expedients, particularly the adoption of up- 
right walls; and after urging the disastrous cousequences that may attend 
any mode of construction which is not recognised as certain of success, 
proposes the adoption of the principle observed іп the breakwater at Piy- 
mouth, This һе considers as having completely succeeded, and therefore 
he conceives that it fully justifies the adoption of the like mode of con- 
stroction for the proposed harbour of refuge in Dover Вау. 

5. Colonel Jones is in favour of a combination, of a sloping breakwater, 
ор to low-water mark, with ап upright wall of stone erected on it. 

6. Мг. Cubitt, after having been a little taken witb the theory of the 
upright wall, and having віпсе bestowed upon this subject the most careful 
consideration, comes to the conclusion that any attempt to erect uo upright 
wall ia Dover Bay would be an undertaking of great difficulty, and that 
the only safe aod practicable mode of execution із by depositing masses of 
stoue, to form a sloping breakwater, as at Plymouth, with stone brought 
from the Channel Islands, or from Portland. 

7. Мг. Уішпо1е% plau is to form a sloping breakwater, by depositing 
cubical blocks of concrete up to about low-water mark, and upon this to 
erect a vertical wall, 

8. Мг. Rendel is next adduced as an advocate for the upright wall. 
Now, with great respect for the practical opinion of this eminent engiveer, 
it is of Importance to review in detail his several examinations before 
the Harbour of Refuge Commission, previous to bis conversion to, or 
adoption of, the new theory, and to advert to the circumstances with 
respect to material, which induce him now to recommend a wail of that 
form. 

In bis examinatlon of the 19th of June 1844, Mr. Rendel told us, that 
to coostract a break water іп seven fathoms water is a very formidable nn- 
dertakiog, especially if caissons or other machines should be resorted to t 
and that he doubted very much whether if a breakwater is to be con 
structed in seven fathoms water, the only safe plan would not be, to depo- 
sit stoves іп the usual way from vessels; bringing up the mass to withia, 
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say two or three feet of low water; above that, һе proposed to construct 
perpendicular walis, as recommended by Colonel Joues ; observing that if 
stones were deposited ia this manner, and allowed to form their own slope, 
it would ia most situations be the most economical ples. 

He stated that if he bad an unlimited command of materials, he would 
frst bogia to deposit those materials so as to form a rough mass, and when 
be had brought his foundations up to that point (nearly low-water mark) 
at which the sea would begio to attack him, be would attack the sea, by 
beildiog with a class of materials that would be its master; adding, that 
he thought an aprigbt wall in this case might be desirable for а saper- 
strectare. 

In Мг. Rendel’s examination hefore the Commission, In November 1845, 
his attention was expressly called to bis former evidence by several ques- 
боса, to all of which һе replied that he retained the opinions expressed in 
that evidence; and also stated that be did not know of any instance in 
which a breakwater with an upright face, of the magnitude pow contem- 
plated. had been constructed ia the open sea ln seven fathoms water. He 
added, that so far it is an experimental measure. Мг. Rendei’s reasons 
for adopting the opright wall, ia the project which he now proposes, are 
founded purely on considerations of economy in money and time. He 

„ that where there is abondance of masses of stone, fit for con- 
stracting breakwaters, he would form them of rabble stone up to low. 
water mark, with sloping faces, іп the manner іп which һе had just finished 
a design of Holybead harbour; but in order to avoid the expense of 
bringing stone to Dover, he proposed to adopt, as substitutes for stone, 
rectangular blocks of brick, set in cement, ten feet long, five wide, and 
three thick, and with these to build a perfectly opright тай in Dover Bay, 
by means of powerful machines and the use of the diving-bell, On a for- 
mer occasion Mr. Rendel objected to the employment of machines, and 

tarly to the use of the diving-bell. This proposition, therefore, re- 
solves itself into the question, whether such a project would be economi- 


eal. 

Мг, Bendel admits that if the execution of the work by means of brick 
blocks were pressed on so rapidly as to render it necessary to import into 
Dover bricks, or materials with which to make them, a great part of the 
economical advantage would disappear. He also acknowledges “ that the 
advantages of that mode of construction, namely, the upright wall, over 
the common slopiog-sided break waters, ів а mere question of economy іп 
mosey and time.” He has further admiited, that if he bad unlimited 
command of materials at Dover, he would adopt the usual mode hitherto 
observed in constructing breakwaters, Now Mr. Hartley expressly states, 
tbat the expense of providing brick blocks made of the materials that he 
tecommends as indispensable in the construction of such a work, would 
be greater than that at which granite might be procured from the Channel 
Islands. 

Frow this and other calcolations it appears, that “the mode of con- 
structing breakwaters hitherto observed,” with materials of the best de- 
scription, is preferable, іп ао economical sense, to that proposed by Мг, 
Rendel, and this being so that he would renounce it. We have this reli- 
ance on Мг. Readel’s discretion and judgment, that he would guard him- 
self against assuming anything where experience, the only safe guide, can 
be referred to; and, in a great national work like this, would uot propose 
aay new-fangled notions that have nothing but their ingenuity to recom- 
mend them. 

If then the question, whetber the theory of the opright wall, or the 
established practice of the slope, was to be determined by the opinions of a 
wejority of competitors, the Commission ought to have decided the other 
way, for, of the eight engineers who gave in plans, four recommended the 
sloping breakwater; and, of the other four, two propose a combination of 
the slupe below, with a nearly upright superstructure; and only опе pre- 
lers the epright wall, and this provided his proposition for using brick 
blocks of 25 toos weight as substitutes for stone, be adopted. 

The following is a list of the persons whose opinions are adduced as 
advising the construction of the upright wall :—1!. Professor Airy; 2. Pro- 
fessor Barlow ; 3. Major-general Sir J. Burgoyne; 4. Sir Henry De іа 
Beche; 5. Mr. Hartley; 6. Major-geveral Pasley; 7. Captain Vetch ; 
8, M. Reibell; 9. Mr. Brunel; 10. Мг. Bremner. 

1. Professor Airy’s opinion із matters of science is unquestionably enti- 
lled to the very highest respect, 1 have studied with the greatest attention 
and prost the Astronomer Royal’s tract, in which the pheoumena of tides 
and waves are investigated by a refined analysis on what is called the 
* wave theory.” It is assumed that in deep water, Ше motions of the par- 
ticles are oscillatory, and that the rising and failing of the surface of the 
sea depend оп the horizontal movements taking place alternately in the 
tame and іп contrary directions; that these displacements are represented 
by a periodica! function (the sine or cosine of an angle depending un time). 
The circular or elliptical movement of the particles is shown to take place 
only when а wave is transmitted along а channei of uniform breadth and 
depth ; and the fact, that, as the depth of water becomes less, waves be- 
come shorter and their fronts steeper, is proved to be in accordance with 
what may be deduced from the theoretical expressions of the displace- 
ments. It follows from this, that, as a sea-wave advances into water 
gradeally becoming shallower, it assomes a crested shape, the upper 
particles moving towsrds the coast, tili at length the top roils over the 

base, the. wave breaks, aod a surf is created. Reference is made іп this 
article to the special treatises оп sea-waves by Md. de la Coudray and 
Bremontier. 

When Mr, Airy was Professor of Natural Philosophy at Cambridge, he 
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explained, with success, that waves іп а fluid at rest, such as we may con 

celve to arise from throwing a stone inte a pond, or the ordinary waves in 
а close lake, are more or less superficial undulations, and that in reality во 
current, or onward motion of the fluid, appears to take place. I well re- 
member, also, that he Invented an ingenious machine by which he illustra- 
ted this osciliatory motion. But admittiog this to be trde, to a considerable 
extent, in a pond or a small lake, it is totally inapplicable io the sea, the 
open sea, in Dover Bay, where an immense body of water is іо constant 
motion, by tides rising and falling fifteen or twenty feet in the course of 
two or three hours, and where the surface із llable to be acted upon by 
heavy gales, which drive in rolling seas in succession with rapid onward 
motion, and therefore producing percussive force In the direction of the 
wind. Without however entering here oa Professor Airy’s theory of waves 
ia deep open sea, bat confning myself to deductions from that theory, as 
to the practical effect of waves in gales of wind on erections іп the sea, of 
a limited depth, it will be seen, that instead of bis theory (ihat the upright 

wali is іп ali cases preferable to the slope) being absolute, this eminent 

authority allows that waves in а breaking or broken state do act регсав- 

sively and powerfally as bydraulic rams, and not by hydrostatic pressare. 

How Шеп сап that hydraulic action cease and become merely hydrostatical 

pressure unless it has first exerted a force of impact upon the wall whieh 

arrests its motion? Even if the wall should stand after having received 

the shock, the concussion must be more severe on an opright wall, la the 

ratio above mentioned, than that which would take place оп а віорізд wall 

of equal height. 

The question of construction, thes, resolves itself into this: із what 
depths of water do waves assume that form and acquire that percussive 
force? Where, according to this, should the slope cease aod the upright 
wall commence? The professor says, practical opinion, that of the pilots, 
can best determine this. 

Those whom I have questioned on that subject say, that this will he 
found to take place, in heavy gales of south-west and southerly winds, 
throughoat nearly the whole of Dover Bay at low water. А 

However thie may be, it is clear from the Astronomer Royal’s deductions 
from bis own theory, that there should Бе а sloping breakwater іп the 
оона parte of the space to be enclosed, and ап ирг! wall in the 

еерег. 

Bat with respect to the practical question, Professor Airy atates, іп ге- 
ply to question 595, whatever theory may say, “that building au upright 
wall in the open sea, in seven fathoms water, is so far an experimental 
measure, that no such work bas ever been executed.“ 

With every respect, then, for the theoretical opinion of this bigh autho- 
rity, I cannot consider that it would justify the Government іп sanctioniug 
the mode of construction recommended by a majority of the Commission ; 
it may rather be inferred that this is contrary to the dedoction of science, 
and that, if the difficulties of constructing such a wali in deep water could 
be overcome, it would be incapable of resisting the action of the sea where 
waves assume that shape, and possess that percussive power, whioh Mr. 
Airy admits. 

2. Professor Barlow has most usefully applied mathematical investigation 
to practical purposes, and knows well the difference between theoretical 
views and practical effects upon a proposition of this description. In bis 
letter of the 5th Janaary 1840, written іп reply to the question referred to 
him, һе states. that theory cannot safely settle that question; he avows that 
he has not sufficient practical knowiedge or experience to enable him to 
speak confidently on the subject ; expresses himself diffidently, cautiously, 
and even ambiguously, as to theory ; acd recommends that the question be 
referred to practical mea for their opinion, made upon resolis obtained 
from actual experience and observation. The learned professor therefore 
rather declined and disclaimed giving a decided opinion in favour of the 
upright wall; and 1 think be will be surprised to find that his letter has 
been adduced, by a majority of the Commission, rather as conflicting with, 
than as deferring to the opinion of practical men. Further it appears, by 
the professor's letter, that he is decidedly opposed io the theory of the up- 
right wall; for he denies the assnmption on which it is based: namely. 
“that waves have no onward motion.“ He states, “ tbere can be пп doubt 
that waves when acted upon by tempestuous winds, wili beat with great 
violence against any obstacle opposed to their progress ; that what we want 
in breakwaters is, to resist that force; 10 withstand that momentum ; and 
that much of this direct violence would be avoided, by receiving that action 
оп an inclived surface.” 

3. I refer with the greatest deference and i ea to any practical opinion 
of so eminent a шап as Major-General Sir John Burgoyne; but 1 do not 
read his letter on the comparative merits and capabilities of the upright 
wall and the slope, as containing any very positive or coufident preference 
of the former; and in that letter it is admitted that there can be no doubt 
аз to the security of the slope. This distinguished military engineer says, 

“ The effort against the upright wall I conceive would be far less, 

“ lo deep water, the action of the wave is, I apprehend, an up and down 
undulation, the water having very little, if азу, forward motion, except 
where it breaks, А flat piece of wood, floating on the surface, and present. 
ing no hold to the wiad, would progress very slowly before the heaviest 
gale; therefore I consider that there would be no blow or impulse generaliy 
on the upright wall, but merely the weight of water from the top of the 
wave to ils mean ievel, to be supported. 

“41 should not expect that the wall itself would cause the waves to break, 
and even those that accidentally did so at that particular place would have 
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much of their force caught by the receding of the previous wave, so as 
rarely to strike with much force against the wall itself. 

u There can be no doubt but that a slope could be given to а breakwater 
that would be very secure. е 

“In Holland, the shores, even of sand, аге in many parts secured against 
the whole force of the North Sea by a surface coating of mere clay and 
straw, but then the inclination is exceedingly gentle quite to deep water, 
not more, I apprehend, than 1 in 18 or 1 in 24. Ав the material is in- 
creased in size and weight, it isto be presumed that this slope шау be in- 
creased.” 

4. Sir Henry De la Весһе із addored as an advocate for the upright 
wall. Now the theory of the upright wall rests entirely upon the assomp- 
tion that waves have по progressive forward movement or motion, ог рег- 
cussive force, in acting upon erections in the sea, or on coasts, clifts, or 
beaches. But Sir H, De la Beche expressly statea, that seas іп heavy 
gales of wind аге urged onwards іп the direction of the winds which raise 
them; that waves in a breaking state possess enormous force from the 
weight ana velocity of the water thrown forward; and the following ex- 
tracts from his very able work, “ How to Observe Geology,” show that 
he has been erroneously cited, or that he expressed himself in ап unguarded 
manner, when he asserted that upright walls resembling cliffs, are more 
capable of resisting the percussive effects of waves and seas than slopes.” 

Ја the very able work which this eminent geologist published, he de- 
livers the following rules as the result of what һе had observed and ascer- 
tained with respect to the action of the sea :— 

“ Properly to estimate the effects of this power, the observer should be 
present on some exposed cvast, such as that of the western part of Ireland, 
the Land’s End, Cornwall, or among the western islands of Scotland, dur- 
ing a heavy gale from the westward, and mark the crash of a heavy Atlan- 
tic wave when it strikes the coast. The blow is sometimes so heavy that 
the rock will seem to tremble beneath his feet. Не will generally find in 
such situations, that though the rocks are scooped and caverned into a 
thousand fantastic shapes, they are still hard rocks, for no others could 
oontinue long to resist the almost incessant action of such ап abracing 
force. Having witnessed such a scene, he will be better able to appreciate 
the effects, even thongh the waves be far inferior in size, upon the softer 
rocks of other coasts, 

„The observer abould carefully remark the direction of the prevalent 
winds, and the proportion of those which seud the greatest waves, or seas 
as they are termed, on shore, іп order that he шау duly appreciate the loss 
of coast sustained in those directions where the force of the breakers is 
greatest and most incessant. 

„It must not, however, be forgotten that coasts where breakers reach 
the cliffs at high water, are frequently protected by beaches at low water; 
and that therefore they are removed from the abrading power of the waves, 
during all the time that they break on the protecting beaches, a time which 
varies with the varying state of the tides, and the state of the weather 
generally. А 

“ Other encroachments аге made by the fall of masses of cliff undermined 
by the waves, the cohesive power of the rock not being equal to its weight, 
or the action of gravity downwards. Ifa rock be even sofficientiy cohe- 
sive іп (ће mass, аз to admit of considerable excavation without falling, a 
time must come, if the breakers continue to work оп іп the same direction, 
«ме the weight of the superincumbent mass would be such that it must 

all. 


“ Where, however, а great mass of cliff does fall, іп the manner noticed 
above, the observer should direct his attention to its conservative influence. 
To appreciate this, һе will consider the bardoess of the rock, the position 
into whi it has fallen, and its new power of breaking the waves farther 
from the coast. Ifthe mass of fallen rock be stratified, much will depend 
upon the face presented to the breakers; for if it fall во that the plane of 
the beds remains sloping seaward, it will act ава well-contrived wall 
erected to defend the cliff; bot if the beds should be exposed vertically 
after the fall, the futare destruction of the mass would be far more rapid, 
and its conservative influence consequently less. e А 

5. No опе koows better than І до the ability, the zeal, and (ће intelli- 
gence which Mr. Hartley has displayed in the construction of the Liver- 
pool Docks, and the hydraulic works in the River Mersey ; in stating bis 
evidence, as that of a practical тап, io favour of the upright wall in the 
open sea io Dover Bay, I think it best to let him speak for himself. 

Question. You say you prefer an upright wall to any other form for а 
breakwater; do you know any certain instance of the positive experi- 
ment of a wall which hus stood the test of time in such an exposed situa- 
tion, and on auch а monsirous scale as Dover Harbour may require 
Answer, I do not. 

- “Is it merely matter of opinion ?—That is all. ) 

“ This perfectly upright wall іо Dover Bay іп seven fathoms water is ап 
experimental measure yon admit ?—Qnite во as respects myself. ; 

With respect to the time that it would take to make a breakwater, is 
that opinion formed upon any knowledge of Dover, or the difficalties of 
making а wall at Dover?—No, it is only founded upon a supposition of 
what the sea is in general, and варровіпр I was to attend to it myself, and 
had nothing else to do; but it is a vague sort of idea. 

“You аге not acquainted with the locality ? No, not sufficiently ; I 
have been there two or three times. 

“ Have you ever built a wall yourself in such deep water as that ? No, 
never. 


6. My gallant and Мру esteemed friend, Major - general Pasley, gives 


THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL. 


(Juez, 


the following account of his conversion to, or adoption of, the theory of the 
upright wall: For many years 1 paid no attention to this subject, but 
thought that the long flat slope adopted at Plymouth Breakwater mast be 
the best form for resisting the sea, not only from the reputation of the 
eminent engineer and naval officers by whom this construction was pro- 
posed, but also from the circumstance of its having been approved and car- 
ried into execution by order of the Government of that day. Bat іа the 
year 1842, when this question was publicly discussed at one of the meet- 
ings of the Institution of Civil Engineers, at which I was present, after а 
paper of Lieutenant-colonel Jones, R.E., had been read, іп which be gave 
the preference to upright walls, as being much more secure than break · 
waters or fat slopes, and stated his reasons for this opinion, the arguments 
in favour of the former appeared to me to preponderate. I have since given 
the subject much attention, and have made inquiries and observations, 
which have confirmed me in this impression.“ 

7. Captain Vetch is the oext authority cited іп favour of the upright 
or nearly opright wall, both from theory and practical observation. On 
account of the extraordinary difficulties of constructing a barbour of 
refuge in Dover Вау, he thought that the best mode of executing euch a 
work was by the system of caissons which he proposed. With respect to 
the com bination of a slope with an upright or nearly upright face (өс the 
superstructure, he Captain Vetch, said it would be highly advantageous f 
that it would obviate a great many objections to the present conditioa of 
the Plymouth Breakwater; it would prevent the waves breaking over, 
sod would give security io erections on the breakwater itself. The works 
now going on at Cherbourg, which had been erroneously considered to be 
ап abandonment of the slope in favour of the upright wall, is only а com- 
bination of both ; this he thinks a great improvement, and adda, that such 
a breakwater at Dover would be very superior to one entirely i 
Captain Vetch recommends brick in cement for face work, and suggests 
blocks of brick firmly agglutinated intoa mass by means of a cheap fox 
between the joints; the mass of brick blocks being subjected to the ге» 
quisite heat by means of fues or otherwise. 

8. М. М. Reibell is tbe next authority adduced in support of the up- 
right wall; and a sketch, of which the annexed is а copy, is inserted ів 
the Proceedings of the Commission to sustain, as it would appear, the 


proposition of the opright wall, which it is inferred the French engineers 
as а body, approve, and would adopt, if the breakwater in Cherbourg Bay 
were to be commenced de noro. 

Captain Washington, in his report on the breakwater at Cherbourg 
states, that “М. Reibell, the present engineer, is decidedly іс favour of au 
upright wall, and recommends the form shown in the annexed sketch as 
the best for opposing the shock of the waves,” 

9. Мг. Brunel is next adduced as having giren his opinion іп favour of 
ап upright wall for the construction of breakwaters. But Mr, Brunel was 
not examined before the Commission, and the only opinion which be bes 
given upon this subject is that contained іп the annexed extract of a letter 
from Mr. Brunel, addressed to the Chairman, dated 19th June 1844: 
“Upon опе point upon which I understand the Commiasiooers to have 
sought ап opinion, I bave по hesitation in expressing my concurrence in 
those which I am told have been generally expressed in favour of vertical 
sea-walls, іп lieu of slopes, where the nature of the material to be used, 
aod other circumstances, admit of such a plan being efficiently and есово- 
mically carried out.” 

10. Mr. Bremner is next adduced as an authority in favoar of the up- 
right wall. 

With the greatest possible respect (ог all these able and emineat mon, I 
must say, that I do not find any thing in what they bave addoced that сап, 
in my judgment, warrant tbe adoption of the mode of construction which 
they recommend ; it does not rest upon any proved principle, is untried 
upon any anfiicient scale to justify its adoption in a great national under- 
taking, and all sgree in designating it experimental. 

When I find it stated, in the summing up of the Commission, that the 
opinion of Mr. Alan Sievenson іп favour of a sloping breakwater is the 
“ sole exception” to those of the other men of distinguisb-d science aod 
practical observation, who bave been called upon to advise the Commission 
on this important subject,—I feel bound to interpose against the conclusion 
arrived at, Sir John Rennie, Mr. George Rennie, Mr. Cubitt, Mr. William 
Stuart, as well as Мг, Alan Stevenson, who all disapprove of any altempt 
to construct an upright wall in the open sea at Dover; and they distinctly 
express their opinion, apprehension, or conviction, that such attempt would 


. 
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end in total failure; and when to this I shall have added what I have yet 
to say upon the subject of Cherbourg, Plymouth, and Delaware break- 
waters, works actually constructed on the principles which the new theory 
would abandon, and shall have adduced the opinion of the most eminent 
apd enlightened engineer of France, I trust I shall be considered to have 
wade a good case іп support of this dissent. А 

There is no part of the Report of the 28th Janaary 1846 from which I 
more decidedly diasent than that which refers to Cherbourg Breakwater as 
a failure, and as ар attempt which may serve as a warning to those who 
way bave to decide upon the construction of such works in this country,” 
that they avoid entirely the principles upon which that work has been con- 


In the Annex (M.) is a brief historical account of Cherbourg Break- 
water from the commencement, together with an extract of the Report of 
the Commission of the Institute of France, of which Prony and Charles 
Dupin were members, and Girard rapportear. These eminent men, after 
a careful inspection of that work, and after having investigated the whole 
procese of its execution throughout, reported that the failures which had 
taken place arnse, not from its having a sloping face, but that the slopes 
were not long enough to resist the action of the waves; that no constant 
degree of slope is calculated to resist the different actions of the sea at dif- 
ferent depths; that these actions reduced gradually the masses of stone 
forming the originai dyke, toa profile having different degrees of slope, and 
that this necessarily diminished the height of the work at different times. 
They added that the whole mass was thas, at length, brought into a state 
of the most perfect stability ; and all this was verified by the United States 
Commission. 

The Brat great lesson really taught by the work in Cherbourg Bay, as а 
warning what to avoid, is that the system of caissoning should not be 
— $ the next lesson is to avoid the use of small stones deposited à 
pierre perdue ; the third lesson is, not to construct the sea-face of break- 
waters in one uniform slope from the bottom, but to form the profile with 
two slopes, and to make the slope far longer than that which was originally 

б for the work. The result of this extensive experiment demon- 
strates Grat, how insufficient and incompetent mere theory and speculation 
are, to fix within precise limits the degrees of resistance which should be 
given to a work exposed to the violent efforts of the sea. 

We find that the mass of materials originally deposited in Cherbourg Bay, 

was heaped up so as to form too steep a slope, and that the agency of tem- 
pestuous waves has dispused of them by reduction to a form which seoures 
their permanent stability : 
- That the part of a breakwater which is above the highest level of apring 
tides, is so little exposed to the action of waves (which must have lost by 
their ascent a portion of their momentom ere they arrive there), that it шау 
de more steep than the part below. 

We learn also that the part of the breakwater between low water and 
bigh water, spring tide level, is exposed to the greatest violence of the 
waves during tha whole of the rise and fall of tides; and that there the 
slope shoald Бе longest, or the inelination of the face to the horizon should 
be the least. 

Captain Washington states, in his report on the breakwater at Cher- 
boarg, that the long slope of ten to one, formed by the action of the 
waves, from low-water mark upwards, has oot varied, oot even іп the gales 
of 1608, 1824, and 1936, the most memorable on record.” There cannot 
be better evidence of the stability of the long slope. 

That the part of the break water for a certain distance below the lowest 
spring tide, is exposed only to the shook of waves towards the termluation 
of the fall and the commencement of the rise of tide; that there the slope 
may be steeper, ог the inclination to the horizon greater; whilst at the 
lowest part of all, or that which remains permanently submerged, the slope 
may be still more steep, or have the greatest inclination to the horizon. 

With respect to the magnitude of materials, we find that small stones 
һауе not snofficient stability to withstand even a moderate action of waves. 

That stones of from one and a balf to two tons weight, are sufficient to 
reaist the effects of a moderate sea. 

That blocka considerably lurger are required to withstand violent seas. 

That when small materials are used, it is Indispensable to cover them 
with blocks of large dimensions. 

That very large blocks should be placed towards the top of the work, to 

te by tbeir weight the loss of stability caused by the total immer- 
sion of the materiaia beneath, for these lose as much of their weight in 
water, as is equal to the weight of water displaced. 

The last fact to be noticed respecting the work at Cherbourg constitutes 
а тегу decided warning against the use of blocks of concrete, which was 

by Captain Denison, November 31, 1845 ; for the application of 
this material оо a large scale has entirely failed; the blocks of concrete 
baving broken to pieces. l 

The imperfections of the original project being corrected, the breakwater 
at Cherbourg is now proceeding rapidly to completion; and far from being 
a warning that those who have to decide upon the construction of a Har- 
boar of Refuge in Dover Bay, or elsewhere, should avoid the principles 
and reject the form which has been observed in its construction, it demon- 
strates in the most forcible manner, that the theory of the upright wall 
should be rejected, and that іп its place should be adopted the well-tried 

or rather a combination of different slopes; while a nearly upright 
wall may be formed above, to serve for the facing of a parapet like that 
which crowns tbe work at the French port. 

Now, persons wbo read’ carsorily that part of the Report to which I 
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have referred, may imagine that the old dyke at Cherbourg had been taken 
down, and that the vertical wal) which has recently been built, is raised 
from the natoral bed of the sea, to the exclosion of the slope; whereas it 
is, io fact, merely a parapet with a nearly vertical face placed on the ori- 
ginal breakwater, to prevent the waves from rushing over the terre-plein, 
after their force had been expended or greatly diminished, in ascending the 
long slope or glacis in its front. 

I repeat now. on the authority of the very highest, the most experienced 
civil and military engineer of France, or probably that the world ever knew, 
that “ali the enlightened engineers of France do continue to adopt, and 
will continve to construct breakwaters with inclined slopes, and do reject 
the theory of the upright wall; that the only alteration thay would make 
if the work were to do over again, is in tha degree of slope, which they 
would make variable according to the nature, specific gravity, and magni- 
tude of the materials used ; that the walls now being erected at Cherbourg, 
are not upright from the naked bottom of the sea, but built as a parapet, 
upon a well-consolidated basis; this heiog the breakwater previously 
formed д pierre perdue, whose slope has different degrees of inclination to 
the horizon, according as the action of the sea has reduced the original 
mass.“ That great work now stands in the form of a combination of the 
slope with the npright face forthe superstructare ; а profile which Rendel, 
Rennie, Cubitt, Vetch, Stuart, Colonel Harry Jones, Vignoles, acd others 
recommend. hut which Professor Airy says, speaking of an entire break- 
water so formed, is, theoretically, “ without doubt the worst of all. 

That there may be no mistake upon this important matter in reference to 
Cherbourg Breakwater, unquestionably the greatest piece of hydraulic archi- 
tecture that has ever been executed, I annex a profile, showing a combina- 


duced from not having slope enough, by depositing large blocks of rough 
stone ар to the height of low-water spring tides; and on it there was Jaid a 
mass of concrete, about 3 feet thick, on whieh a wall or quay is built to the 
height of 12 feet above high-water spring tides. The exterior side of this 
quay or wall, is protected hy а fore- shore of great blocks of stone, extending 
іп a slope of 120 feet to the depth of 21 feet below low-water mark. The ob- 
ject of these blocks is stated by Мг. Virla to have been two-fold. The in- 
clined surface of this fore-slope makes, with the face of the wall, a re-enter- 
ing angle which might have been avoided in part by adopting the concave pro- 
file of Mons. Emy, but which in this ease was not thonght necessary, inasmuch 
as the artificial beach of great masses of stone the principal object of which 
was to give to the slope of the dyke perfect stability, produced in addition 
ап important effect in resisting the action of the waves at low water. It is 
found, in fact, that the waves which bresk on the sarface of a long slope, 
have time to deaden their force against the asperities of the blocks which 
form the slope, before they strike the re-entering angle of the foundation ; 
and as the sea rises, and the time of high water approaches, the slope in 
front produces the effect of an ordinary beach in turning and throwing up 
the waves, which would otherwise break against the wall with extreme viol- 
ence at the moment of their maximum of intensity. 

Lieut.-General Sir Howard Douglas concludes by giving his dissent to the 
statement made by the Commissioners іп their Report, “ that they do not ap- 
prove fully of any of the plans sent ір.” 

And һе objects to the use of blocks of cnncrete, or of brick set in cement, 
or to апу other artificial material, as substitutes for stone, for the formation 
of national works, which, if not to be constructed on sound and well-tried 
principles, with materials of the best and most enduring descriptions, should 
not be attempted ; and he also dissents to the recommendation of a majority 
of the Commisslun, for the adoption of masses of brick, as proposed hy Mr. 
Rendel. » 

And lastly, Sir Howsrd dissents from any extension of the area to һе com- 
prehended by the breakwater, as recommended in the Report of 1844; and 
more especially from the suppression of the eastern opening; without tuen 
opening, the proposed Harbour af Refuge would be deprived of an essential 
condition which all anch harbours should possess, that of facility of egress or 
escape at all times and tides, and in all weathers ;sand he is convinced that 
by omitting to form this opening, the proposed enclosure would become to 
such a degree a close harbour, as greatly to increase and accelerate the pro- 
gress of the evil to which all close harbours are liable, that of rapidly silting 
up. 
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RENAISSANCE DECORATIONS. 


An Account of the Palace of Blois and Palace of Chambord, France, 
especially as іо the Decorations. By Јонн Gregory Crace. Read 
at the Royal Institute of British Architects, Мау 81. 

Having been much interested daring an excursion made to Touraine, 
із the automn of last year, by visits to Blois, Chambord, Chenouceaux, 
Amboise, and other monuments of the Renaissance style of architec- 
ture, which abound in that district of France, I am induced to lay be- 
fore you a description of what I saw at the two former of those places, 
Biois and Chambord. 
` The town of Blois, on the river Loire, із of very considerable anti- 
guity, and contains many objects highly interesting to the lover of 
medieval art. It lies between two hiis, on one of which is the cathe- 
dral, on the other the palace or castle. 

The Castle of Blois is supposed to stand on the site of a Roman 
camp. Mention is made of it in history about the ninth century. I 
do not attempt to detail to you its various possessore, but merely ob- 
serve, that in the year 1292 it first came to the De Chatillons, who are 
supposed to have built parts of the castle. Froissart, who was chap- 
lain to Guy de Chatillon, Count de Blois, says, that it was “grand and 
strong, and one of the handsomest iu France.” By this Count Guy it 
was sold, as indignantly mentioned by Froissart, to Louis d’Orleans, 
brother to King Charies VI., who took possession in 1397. The Or- 
leans retained the property till their descendant became King of 
France noder the title of Louis XII.; it then remained crown property 
till Louis XIII. béstowed it on his brother, Gaston d' Orleane, at whose 
death it seems to have reverted to the crown, and at the Revolution to 
have become public property. Viewed as you ascend from the town, 
the castle 7 rising from а mass of roek, on which is an imposing 
base of solid masonry, giving the idea of a fortress of considerable 
strength. Passing the west front of the building, you arrive at the 
Place des Jesuites, when the eye is struck with the magnificent north 

front of the quarter erected by Francis І. This front is entirely of 
stone ; partly іо two, and partly in three stories. The windows are іп 
arched recesses, relieved with deep colouring, producing a rich and 
powerfal effect; between the windows аге pilasters, and where these 
are double they are separated by niches and deep recesses. Pictur- 
esque bays also project іо various parts of tbis facade. A large cire 
cular tower marks the old tour des oublieties, or the donjon, considered 
one of the oldest parts of the building. The roof is separated from 
the entablature by a series of columns, thus forming an open gallery, 
and from the pee of these columns project tremendous Is. 
To my mind the effect of this front is truly beautiful, and a successful 
example of the introduction of colour to architectural exterior. Part 
-af the building was erected by the architect Mansard, by direction of 
Gaston d'Orleans, in the reign of Louis XIII., in а style of art seen to 
great disadvantage beside the beautiful front I have attempted to 
escribe. 

Leaving the Place, we approach the east front of the exterior, con- 
structed by Louis XII. Itis of brick, with ornamental stone dressings. 
І regret not being able to show a view of this front, which is very pie · 
turesque. I sketched one window, and also—what is the principal 
object—the canopied recess that formerly contained the equestrian 
statue of King Louis XII. This recess, surmounted by its canupy, is 
of stone beautifully wrought. 1 have ventured to restore, іп the draw- 
ing, the colouring to the back-ground, powdered with gold feura-de- 
Jia, and to replace the statue as it existed previous to tue Revolution, 
from a drawing іо а manuscript by Felibien. On the fascia under the 
statue was formerly placed an inscription, іп Latin, which may be thus 
translated: 

“ Where by the grace of God Louls was born, 
Here also, with a noble hand, he assumed the royal sceptre. 
Happy the дау which announced the coming of so great a monarch, 
France could not have found a king more worthy of ber,” 

That statue and the inscription are alike removed, and on the same 
fascia is now written “Caserne d' Infanterie.“ The palace of Louis 
XII. “the father of bis peuple,” is now a barrack. 

Under this canopy ie an archway, formiog the principal entrance to 
the interior court of the palace. This court consists of ап irregular 
square, the four sides of which are in as many styles of architecture. 
On the south, the Gothic of the fifteenth century; on the vast, the 
elaborately ornamented Gothic of Lonis XII.; on the north, the ele- 

nt renaissance of Francis I.; and on the west, the Franeo-[talian 
style of Mansard: ali these, full of . ап ensemble 
picturesque and charming to the eyes uf all, aod most interesting to 
the lover of art. 

The south side of the Ne looking towards the interior court, 
was altered and partly rebuilt by the old Dukes of Orleans. It is of 


THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 


Joy, 


ап uopretending style of domestic Gothle, the outer walls being of 
brick, the windows and dressings of atone. In this quarter, in addi- 
tion to various apartments, is the old ebapel of St. Calais, which dates 
from а much earlier period; a view of it can be seen in Androuet 
Ducerceau- 

The east side of the court is the building erected by Lonis XII. 1 it 
is of red brick, with window dressiogs, string courses, and enrichments 
of stone richly carved; above, rises a high roof formerly crested with 


gilt metal work, from which project dormers іп stone of heuutiſul tra- 


cery, the whole resting іп frant on а colonnade, forming a sort of 
cloister; the stove pillars being diapered with trellis work, іп which 
were formerly feure-de-lis ermines. This quarter contains the 
apartments occupied by King Louis XII., which, though now under 
one universal coat of whitewash and all in the occupativuu of soldiers, 
were formerly fitted up with regal splendour. 

Here, in the year 1501, King Louis XII. received in this bullding 
the Archduke Philip of Austria, and a chronicler of the period gives 
a most complete and interesting description of the palace as it then 
ap . The east front was then just finished, its network of stove 
shown in all its brilliant fresbness on its bright brick | Sumas" the 
carvings were seen іп all their perfection; a profusion of feura~de-lie 
and ermines, sculptured or painted, were spread over the building; 
gold, purple, and azure daszled the eye in every direction, even up to 
the roof, whose crestiogs and enrichments were also gilt; over every 
door was seen the royal badge of the porcupine spreading oat its 
quills, and over the entrance archway was the splendid statue of the 
king himself, young and bandsome, noble and full of grace, ав be then 
was. 

Nor was the interior less magnificently decorated: rich gba 
wrought іп figures or flowers, or ornaments, furnished the walls; over 
the floors were spread thick ets. The chimney-pieces were bla- 
zoned with beraldic shields, paintings, and devices; the joists of the 
ceilings (for they were unplastered then) glittered with gildiog and 
elegant decoration; furniture, carved with the utmost delicacy of 
finish; beds, covered іп the richest stuffs, embroidered in gold and lu 
silks of all colours—these ornimented the apartments. Aud as if to 
recall the salutary thought of death, in the midst of all that was gay 
and joyful there was painted, as was usual then, the celebrated dance, 
Macabre, on the walls under the piazza or colonnade, 

The king was proud of his palace, and right royally did he receive 
his visitors. Our chronicler, after describing with much interesti 
detail the procession by torchlight, the reception of the arebduke « 
duchess, and the ceremonies of introduction to the king and queen, 
continues his description of the apartments of the palace. 

“Тһе Grand Hall, by which the archduke and duchess entered, was 
of great size, and bung with a tapestry of the Destruction of Troy; 
ant in tbe like manner also a chapel at the end of tlie hall. The room 
where the king dined, and where the archduchess was, was hung with 
а tapestry of a battle. Over the chimney was a grand mantle of cluth 
of gold, craped very rich. The chamber of young Madame Сізшів 
was next to the king’s, and was hung with a tapestry of pastorals, all 
small, with inscriptions, which was very бое. Afterwards came the 
chamber of the queen, hung with a tapestry of strange beasts and 
birds, with figures from foreign countries; and in said room was a bed, 
ali dressed out with cloth of gold, and above the bed a canopy 
of crimson damask. In the lodgings of the archduke there was а 
gallery, hung with tapestry of the deeds of the Trojans; after that a 

rand chamber, hung with tapestry of the actious uf Alexander the 
Great, and a mantle over the chimney, of cloth of gold, craped. From 
cei ing of this room hang two chandeliers, marvellously large, of silver, 
mude crossways, for рінсіпд on each four flambeaux, which chande- 
liers hung by great chaias of silver. At the end of this room was the 
chamber of the archduchess, where the said lady and geutlemun stept, 
which was hung with cloth of gold, wove with black and fed. Неге 
were two beds, of which the one іп which they slept was of stuf em- 
broidered in geld, and curtains of the same, hned with white damask : 
and above this bed was a canopy, the top of cloth of goid, the curtaius 
of taffetty, yellow and red. 

“Tbe other bed was furnished in the same manner, and оп each were 
coverlets of cloth of gold, and inside them sheets of linen from Hol- 
land. All around the beds, and on the buffet were carpets of cluth of 
gold. In the corner by the bed таға gilt chair, admirably mourn! 
by Italians, of which the seat, &с. was covered with cluth of gold, 
fringed all round with fringes of guid and silver. Before the chimney 
was another chair, also covered with cloth of gold, and there was 
carpet of the same stuff under it; а!во, there were many rich cushions 
in the room to sit upon.” 

And thus goes on our chronicler, deseribing every room: опе hung 
with crimson velvet embroidered with K’s aod A’s, crowned; another 
with crimson embroidered with cords and the arms of Burgundy} 
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setther with brocade, yellow and grey, with 9% in black velvet; 
мөде? with eriwson satin embroidered іп flames of fire, and at the: 


and tn the centre were lions іп wreaths, entirely covered іп 

and which were migthy rich to see, and cest 40 to 50,000 

And the chronicler further takes саге to remark, that all the 

sald stuffs and tapestries were as fresh and good as new, and that the 

Wo of all the rooms were covered with carpets of velvet, so that 
wothing of the floors was seen. 

Thos was furnished this palace of a king of France at a time con- 
temporary with the:reiga of our Henry VII. 

At esch extremity of the frost of Louis XII., and forming part of 
the work erected by him, isa square tower of picturesque appearance. 
It contains a staircase of considerable elegance. The stairs radiate 
rund a centre shaft, which is formed of clustering columps terminating 
in a crown at top, from which rises a vaulted ceiling. Though the 
evesteection and ay of the details are Gothic, yet sume of the orna- 
mests partake of an Italian character. 

From this staircase we pass to the part of the palace the most his- 
torieally famous, the ancient Salle des Etats, a large building, of some- 
what plain appearance, dating about the thirteenth century, although 
several alterations of а later period have been made to its windows, 
de. In this spacious hall the three estates of the kingdom used for- 
werly to assemble, It bas a rude and bare appearance; down the 
centre range a series of реи arches, resting on columns supporti 
the roof, and dividing the ceiling into two parts, which are arched, 
and simply covered with flat boards. In the reign of Henry III. the 
states were summoned to meet here; and it was during their assem- 
bly that tbe powerful Dac de Guise was murdered io one of the 
apartments of the palace. The hall was then richly oroamented ; the 
walls were hung with splendid tapestry, worked in figures, relieved 
with gold; the columns covered with purple velvet, powdered with 
gold Fee and the ceiling was also covered with tapestry. A 
pitform was raised nearly іп the eentre, behind one of the arches, on 


whieh was placed the throne of the king, ali being covered with purple 
re-de-lts, aud on this, and on the steps 


velvet, powdered with gold 
to it, were seats for the blood royal; behind stood the archers of the 
guard; ln front, and оп еһе side, were the three estates, and in 
galleries at the end were seats for ladies ;—the common people were 
also allowed to enter within certain barriers. The king descended 
fom his apartments into the hall by wooden stairs at the end, but 
which stairs are pow removed. 

Adjoining the ancient Salle des Elala, and furming the northern side 
of the quadrangle, is ‘that quarter of the palace erected by Francis I. 
This front, by the elegance of its proportions, the beauty of its de- 
talis, and the grandenr of its effect, is by far the most imposing fen- 
ture in the whole building, and a wost tasteful specimen of the Re- 
vaissance stvie of architecture. The exterior front, towards the 
Place der Jeeuites, | have already described; this, towards the in- 


terior court, is altogether different: here we have more elaburate de- 


tprution and greater delicacy of finish. It is entirely of stone, and 
tpmposed of two priucipal fluors, decorated by pilasters and panei- 
lings; round the windows are interlaced enrichments, and the reveals 
are panelled, and were, I suspect, formerly relieved with colour. 
Above із an entablature of considerable richness and beautiful effect. 
lu modillions project to some extent, and above them isa kind of 
tachicolation, containing shell enrichments іп its recesses; over this 
tees ап ornumentul balustrade, formed of the letters F and C, for the 
initials of Francis I. and Claude of France. From the roof project 
durmer windows of graceful outline; aod eveu the chimney-shafts are 
enriched, and by no means unworthy of remark. The гоо! itself was 
formerly crested with an ornament composed of feurs-de-lis, gilded. 
Below was formerly а colonnade supporting a gallery, as given by 
Dueercenu, whieh, although now removed, is about tu be restored. 
Bot the principal object In this front, and which gives a eharm to the 
whole, is the giand open staircuse, situate about the centre of the 
fegade, and projecting in front of it. This bus lately been restored, 
and now shines forth in the full beauty of all its delicate and tasteful 
workmanship. The balustrades are formed of open carvings of foliage 
and the crawling salamander. Niches of most elaborate detail and 
elegant arabesques adorn the shafts of the pilasters; twining foliage 
is seulptured round the mouldings of the window openings in every 
Rart does ornament seem to clothe this magnificent work of art like 
the delicate foliage and clinging tendrils of the ivy clustering round 
a tree, yet nowhere does It superabound ог appear misplaced. 

The interior of this staircase is alao ornamented with carved niches 
aod enrichments; mounting its steps, we enter the suite of apartments 
on the first floor, being those formerly occupied by Queen Cutheriae 
de Medici.» The first is called the Salle des Gardes, or guard cham- 

ҙа room of considerable sise. The chimpey-piece of stone, though 
massive in construction, is to be noticed fur Ше elegance and richness 
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of lis ornaments; the stair door-frame is decorated, and bas over it 
the salamander in flames, the badge of Francis L The. ceiling bere, 
asin most of the rooms іп this building, is formed of beams, which 
are, in fact, the floor-joists of the room above; the effect of these, 
when painted, is by no means unpleasing. I made a sketch of the de» 
corations lately executed on this ceiling, in which the initials, arms, 
and badges are mingled, with forcible contrasts of colour; whether 
the precise pattern is a restoration or not, I had оо means of discover- 
ing; but there are many old examples of this mode of ornamenting 
the ceilings stiil remaining at Chenoneraux, Fontainbleau, and other 
places; and in Venice, almost all the older palaces have the ceilings 
decorated in this way, with arabesques and inlaid ornaments of great 
variety end beeaty. The walis of this chamber are now bare, so they 
are all, in fact; nothing now remains of the aplendonr that dazzled 
the eyes, or the works of art that delighted the mind, during the time 
of Francis I. We pass through a multitude of rooms, but all аге de- 
solate alike—each bas suffered the distressing calamity of whitewash 
—not a vestige of furniture, not a hanging remains. The chimney- 
pieces alone attest the magnificence and beauty with which the re- 
mainder must have been ornamented. 1 anticipated the pleasure of 
sketehing these, which possess a rich fund of renaissance art, but a 
custodian abruptly prohibited my making further drawings; and I wus 
thus prevented taking many details in the interior that might have 
proved interesting. Tbe state-rooms seem to have been situated on 
this coart-side of the building; and оп the other, looking towards Ше 
Place des Jetuilet, were the large bed-room and private apartments of 
the queen; amongst others, her csbinet. In this the walls are covered 
by carved panelling, the details of which ure executed with much 
spirit and taste. 

Again mounting the open staircase, we reach the floor above, Ше 
disposition of the rooms on which is exactly similar to the one we 
have left. These were the apartments ocenpied by King Henry Ш. 
You enter first the Salle des Gardes, which served also as a council 
chamber; from bence you pass into the king’s bed-room, a very spa- 
cious apartment looking towards the Place des Jesuiten. Неге oce 
curred the tragedy of the murder of the celebrated Duc de Guise. 

The cabinet of the king is next this chamber; it is a small room, 
which still retains some traces of decorations. On the ceiliug are to 
be distinguished slight remains of colouring, and arabesque ornament 
ia freaco may still be seen on the linings of the window recess. On 
the left of the bed-chamber you enter a sort of passage which leads 
to the old Tour des Oubliettes or Donjon, of which vo many horrors 
ate retaiieds at present nothing but bare walls of considerable thick- 
ness are to be seen. 

Above this second floor are а range of rooms in the roof, but these 

contain no ornamental or ĩuterestiag feature of any kind except thet a 
most extensive view of the adjoining country is to be obtained from 
the open gallery outside them. : 
Of the west front I have little to say; it is that erected by Gaston 
d'Orleans, in the time of Louis ХШ. As а structure away from these 
middle age remains, it would probably be admired, but here it is 
thoroughly out of place. It stands on the site of a part of the ancient 
château erected by the old Dukes of Orleans. 

Before leaving the Château de Blois, I must not omit to call atten- 
tion to ап old tower, used subsequently as an observatory and astrolos 
gical study by Catherine de Medici. 


THE PALACE OF CHAMBORD. 


Crossing the Loire, you pass along a sandy road through a district 
of 5 till you enter а forest, іп the midst of which, and at about 
four leagues from Blois, lies the celebrated САЙ ған de Chambord. 

It is difficult to describe the effect it first creates upov the mind—i¢ 
looks so perfectly unlike any thing one has ever seen before. Below 
—its massive round towers aod perfect simplicity give the idea of 
the strong fortress of ancientdate. Above—the wildest confusion and 

rofusion of the most fantastic, the most beautiful, and the ugliest 

forms, all mingle together, and produce an architectural scene thet 
cannot be imagined. қ 

The building is immense, and has ап appearance of extreme gran- 
deur, stateliness, and solidity. 

. Androvet Ducerceau says, “ All this edifice is admirable, by reason 
of its great massiveness, and presents an effect wondrously superb on 
account of the immensity of work in it.” . 

It is said to have been begun to be built by Francis I. after his re- 
turn from Spain, about the year 1526, and that nearly 2,000 workmen 
were employed ор it for many years. . 

The centre building is іп the form of а square, having at the angles 
four great round towers about 60 feet in diameter. This centre square 
building is inclosed, as it were, within an exterior court, having at its 
angles round towers also. Of these, the two ina line with the prin- 
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cipal building nearly resemble those of the centre, with which they 
are connected by a continuation of the front; and the two towers at 
the other extremities are smaller, and connected with au insignificant 
range of buildings for stables, offices, &c., and which, though built by 
Mansard, in the time of Gaston d’Orleans, are a complete eye-sore 
contrasted with the more ancient building. 2 

I believe it is unknown who was the architect of Chambord. Prima- 
ticcio has been mentioned, and it seems to me likely to have been de- 
signed by an artist accustomed to flights of the imagination, rather 
than by an architect who would have studied greater appropriateness 
in the forms. 

Though it is not so stated in any account that I аш aware of, I can- 
not help fancying that the round towers must be the remains of some 
older building, so completely does the plan resemble the inclosed 
strong-hold, the old maison-forte of the earlier middle ages. 

Three ranges of pilasters at almost regular intervals, girt the ex- 
terior of the principal building, which is partly relieved with open 
galleries; above these is an entablature, showing the same kind of 
machicolation and shell-work as in the building of Francis, at Blois; 
and above the cornice is a balustrade, which girts the platform on the 
roof. Towards the interior of the court, the architecture possesses 
more variety, and at the two angles is an open staircase of beautiful 
design, resembling the one at Blois. . 

But the roof is the glory of Chambord. The whole top of the build- 
ing ix one grand terrace, paved like a marble court. 

Immense pointed rovfs, more than 50 feet high, rise above the 
towers like ornamented pyramids studded with magnificent dormers 
and gabels, intermingled with elegant chimney shafts and towers, de- 
corated with niches and flanked with columns in most beautiful pro- 
portion, 

‘Elevated above all the rest is the grand centre staircase of the 
building (of the interior of which I will speak presently). This, as it 
rises above the platform, is surrounded by columns supporting a gal- 
lery, from which spring eight grand flying buttresses, ornamented with 
gigantic salamanders and supporting the cupola, which terminates in 
the remains of the famous fleur-de-lis, which gave the name to this 
crowning glory the “ Tour de la Fleur-de-Lis.” 

There are published views to explain, in some degree, the appear- 
ance of this wonderful work; but no drawing can convey the full effect 
of this labyrinth of palaces, seen at different points of view, as you 
wander about this magnificent platform. 

The various towers and chimney-shafts are of most elegant propor- 
tion; but the details, though of beautiful design, are rarely executed 
with the finish of the work at Blois, which they much resemble. 

The caps of the pilasters, and the corbels at their base, are of in- 
finite variety. 

Ou the gable and the buttress of centre tower may be remarked 
dark lozenges and circles, and also а sort of fluticg. To these I beg 
to call your attention; for though looking from below like inlaid mar- 
ble, they are in fact nothing but pieces or slate nailed on the surface. 

The interior arrangement of the château is extremely peculiar, On 
each fluor one vast apartment stretches іп the form of a cross, from 
back to front, and from side to side, of the building; and in the centre 
of the cross is the celebrated double staircase, rising through every 
floor, and forming the highest object in the roof above. 

In each of the four angles left by the cross is a separate suite of 
apartments, including also others within the angle towers, and from 
two of these, again, there is a communication by another suite of rooms 
with the two outer towers on the same front. The large cross-shaped 
chambers are called Salles des Gardes ; but I cannot think that rooms 
of such magnitude, communicating with every quarter of the chateau, 
could ever all of them have been intended as guard chambers. 1 rather 
imagine, considering that Chambord was erected by Francis I. as a 
bunting palace, that it was arranged on this singular plan as a place 
where state was to be laid aside, and that these balls were places of 
general rendezvous. Their ceilings are vaulted and divided into 
panellings, filled with the initial F and the royal salamander in flames 
alternately. Inone of these curious chambers, where scenes of state 
and ceremony have often occurred, Moliere’s play of the “Bourgeois 
Gentilhomme” was represented for the first time, before Louis ХІУ. 

- The grand staircase is wonderful—wonderful for the effect it pro- 
duces and the beauty of its proportion and its ornaments, rather than 
for any peculiar difficulty of construction. Its constraction may be 
thus described:—the outer diameter of the staircase is, I suppose, 
about 90 feet; in the centre of this is an inner wall, in diameter about 
10 feet; between these two circles the stairs wind up in a double 
spiral, commencing at оро points, so that parties entering at each, 
іп ascending, see each other repeatedly through openings, but do not 
meet till they arrive at the various floors. е exterior of the stair- 
ease is decorated, and the interior wall is also highly ornamented with 
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a variety of beautiful niches. The salamander in flames and the ізгі 
F are also introduced, the latter surrounded with а frame of cords— 
emblem of the Cordilieres to which the king’s mother belonged. Of 
the termination of this staircase above (ће roof Í bave already spoken. 

Of the four hundred and forty chambers which this mighty château 
is said to contain, there is not one that has escaped the distressing 
evil of whitewash, and few of them retain any ornament indicating 
their former use or recalling their former grandeur. J sketched a ceil- 
ing of a small vaulted room, said to bea private chapel, where the 
panels resembled those in the Salles des Gardes; and І remarked a 
chamber where there were indications that a painted frieze, three feet 
deep, had been; but everywhere the walls are bare—not a vestige ree 
mains of any kind of hanging or decoration, Destruction, the mast 
ruthless that can be еве bas swept over the whole interior: all 
the furniture, the paintings, the wainscoting of the walls, the very 
doors, the windows, were burnt, broken, or stolen at the time of the 
Revolution. 

Yet, what must the chambers have been at the time of the royal 
Francis, who во loved to surround bimself with objects of art!—w 
thousands of works produced under his fostering care still remain te 
us! Who can doubt that the rooms, so wretched now, were one blaze 
of splendour then? that, besides the paintings of Primaticcio, and the 
frescoes of Jean Coussin, who were engaged there for years, there 
were assembled there the choicest works of the greatest masters— 
groups in marble by the rarest Italian hands; bronzes by Cellini, and, 
equally precious, his tasteful ornaments and vases іп gold and silver; 
delicate carvings in ivory; enamels, by Leonard de Limoges; glasses 
from Venice. Fancy that the walls were hung with the richest tapes- 
try, or leather, or brocade—that the ceilings were blazoned with 
colour and glittered with gold—that tasteful furniture, which Il Rosso 
and Primaticcio disdained not to design, filled the various apartments; 
picture the king, in the midst of his brilliant court, dazzling the eye 
witb the richness of the costume and the beauty of the ladies—and 
the mind will indeed conceive a scene at Chambord, in vivid contrast 
to now what meets the view. 


ON THE INDUCTION OF ATMOSPHERIC ELECTRICITY ON 
THE WIRES OF THE ELECTRIC TELEGRAPH, 
By Proressor Josep Henry. 


(Continued from page 177.) 

4. Powerful electrical currents are produced in the wires of the 
telegraph by every flash of lightning which takes place within many 
miles of the line, by the action of dynamic induction; which differs 
from the action last described, in being the result of the influence of 
electricity in motion on the natural electricity of the conductor. The 
effect of this induction, which isthe most frnitful source of disturbance, 
will be best illustrated by an account of some experiments of my own, 
presented to the Society in 1843. A copper wire was suspended 
silk strings around the ceiling of an upper room, so as to form a paral- 
lelogram of about sixty feet by thirty on the sides; and in the cellar 
of the same building, immediately below, another parallelogram of the 
same dimensions was placed. When а spark from an electrical mae 
chine was transmitted through the apper parallelogram, an induced 
current was developed in the lower one, sufficiently powerful to mag- 
netize needles, although two floors intervened, and the conductors 
were separated to the distance of thirty feet. In this experiment, no 
electricity passed through the floors from one conductor to the other; 
the effect was entirely due to the repulsive action of the electricity in 
motion іп the upper wire on the natural electricity of the lower. In 
another experiment, two wires, about 400 feet long, were etretched 
parallel to each other between two buildings; a spark of electricity 
sent through one produced a current іп the other, though the two were 
separated to the distance of 300 feet; and from all the experiments, 
it was concluded that the distance might be indefinitely increased, 
provided the wires were lengthened in a corresponding ratio. 

That the same effect is produced by the repulsive action of the 
electrical discharge in the heavens, is shown by the following modi6- 
cation of the foregoing arrangement. One of the wires was removed, 
and the other so lengthened at one end to pass into my study, and 
thence through a cellar window into an adjacent well. With every 
flash of lightning which took place ір the heavens, within at least a 
circle of twenty miles around Princeton, needles were magnetized in 
the study by the induced current developed in the wire. The same 
effect was produced by soldering a wire to the metallic roof of the 
house, and passing it down into the well; at every fash of lightning а 
series of currents іп alternate directions was produced in the wire. 


1847.1 


Iwas also led, from these results, to infer that induced currente 

west traverse the line of a railroad, and this I found to be the case. 

rks we seen at the breaks in the continuity of the rail, with every 
fash of а distant thander- cloud. 

Similar effects, but іп а greater degree, must be produced on the 
wire of the telegraph by every discharge in the heavens; and the 
phenomena which 1 witnessed on the 19th of June іп the telegraph 
ofice in Philadelphia were, І am sure, of this kind. In the midst of 
the barry of the transmission of the congressional intelligence from 
Washington to Philadelphia, and thence to New York the apparatus 
began to work irregulariy. The operator at each end of the line an- 
nounced at the same time a storm at Washington, and another at 
Jersey City. The portion of the circuit of the telegraph which en- 
tered the building, and was conuected with one pole of the galvanic 
battery, happened to pass within the distance of less than an inch of 
the wire which served to form the connexion of the otber pole with the 
earth, Across this space, at an interval of every few minutes, a series 
of sparke in rapid succession, was observed to pass; and when one of 
the storms arrived so near Philadelphia that the lightning could be 
seen, each series of sparks was found to be simultaneous with a flash 
inthe heavens. Now we cannot suppose for a moment that the wire 
was actaally struck at the time өлер flash tuok place; and indeed it 
was observed that the sparks were produced when the cloud and flash 
were et the distance of several miles to the east of the line of the 
тіге, The inevitable conclusion is, that all the exhibition of eleetri- 
cal phanomena witnessed during the afterucon was purely the effect 
ol ioduction, or the mere disturbance of the natural electricity of the 
wire at а distance, without any transfer of the Guid from the cloud to 
the opparatus. 

The discharge between the two portions of the wire continued for 
more than an hour, when the effect became so powerful, that the super- 
intendent, alarmed for the safety of the building, congected the long 
wire with the city gas-pipes, and thus transmitted the current silently 
tothe gronnd. [was surprised at the quantity and intensity of the 
ewent; it is well known, that to affect a common galvanometer with 
ordinary electricity, requires the discharge of а large battery; bat 
such was the quantity of the induced current exhibited on this occa- 
sion, that the needle of an ordinary vertical galvanometer, with a 
sbort wire, and apparently of little sensibiliiy, was moved several de- 
grees. 

The теу of the spark was also, as might have been expected, 
very great When a smeli break wu mide in the circuit, Ар the 
parts joined by the fore-finger and tbumb, the discharge transmitted 
through the hand affected the whole arm up to the shoulder. I was 
informed by the superintendent, that ou another occasion a spark 
passed over the surface of the spool of wire, surrounding the legs of 
the horse-shoe magnet at right angles to the spires; and such was its 
intensity and quantity, that all the wires across which it passed were 
melted at points іп the same straight line as if they had been cut in 
two by a aarp knife. . 

The effecta of the powerful discharges from the clouds may be 
prevented in a great degree, by erecting at intervals along the line, 
and aside of the supporting poles, a metallic wire, connected with the 
earth at the lower end, and terminating above at the distance of about 
half an inch irom the wire of the telegraph. By this arrangement 
the insulation of the conductor will not be interfered with, while the 
greater portion of the charge will be drawn off. I think the precau- 
tioa of great importance at places where the line crosses a river, and 
is supported on high poles; also in the vicinity of the office of the 
telegraph, where a discharge, falling on the wire near the station, 
might send a current into the house of sufficient quantity to produce 
serious accidents. The fate of Professor Richman, of St. Peters- 
burgh, should be recollected, who was killed by a flash from a small 
wire, which entered his house from an elevated pole while he was 
experimenting on atmospheric electricity. 

he danger, however, which hus been apprehended from the elec- 
tricity leaving the wire and discharging itself into а person on the 
toad, ia, I think, very small; electricity of sufficient intensity to strike 
а person at the distance of eight or ten feet from the wire, would, in 
preference, be conducted down the nearest pole. It will, however, іп 
all cases be most prudent to keep at a proper distance from the wire 
during the existence of а thnnder-storm in the neighbourhood. 

И may be mentioned as an interesting fact, derived from two inde- 
penent sources of information, that large numbers of small birds 

те been seen suspended by the claws from the wire of the tele- 
graph. They had in all probability been instantaneously killed, either 
by adirect discharge, or an induced current from a distant cloud, 
while they were resting on the wire. 

Though accidents to the operators, from the direct dischage, may be 
prevented by the method before mentioned, yet the effect on Ше ma- 
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chine cannot be eutirely obviated; the residual current which escapes 
the discharge along the perpendicular wires, must nevtralise for a 
moment the current of the battery, and produce irregularity of action 
in the apparatus. ; 

The direct discharge from the cloud on (һе wire із, comparatively, 
not a frequent occurrence, while the dynamic inductive influence must 
be a source of constant disturbance during the season of thunder- 
storms; and no other method presents itself to my mind at this time 
for obviating the effect, but that of increasing the size of the battery, 
and diminishing the sensibility of the magnet, so that at least the 
smaller induced currents may nut be felt by the machine. It must be 
recollected thut the inductive influence takes place at a distance 
through all bodies, conductors and nop-conductors,; and hence no 
coating that be put upon the wire will prevent the formation of in- 
duced currents. 

I think it not improbable, since the earth has been made to act the 
part of the return conductor, that some means will be discovered for 
insulating the single wire beneath the surface of the earth; the diffi- 
culty in effecting this is by no means as pres as that of insulating 
two wires, and preventing the current striking across from опе to tbe 
other. A wire buried in the earth would be protected in most cases 
from the effect of a direct discharge; but the inductive infuence 
would still be exerted. though perbaps in a less degree. 

The wires of the telegraph are too small and too few in number to 
affect, as some have supposed, the electrical condition of the atmo- 
sphere, by equalizing the quantity of the fluid in different places, and 

us producing a less changeable state of the weather. Phe feeble 
currents of electricity which must be coostantly passing along the 
wires of a long line, may, however, with proper study, be the means 
of discovering many interesting facts relative to the electrical state 
of the air over different regions. 


REGISTER OF NEW PATENTS. 


WAGON COVERS AND WRAPPERS. 


Henry Henson, of Hampstead, in the county of Middlesex, gentle- 
man, for “ a лет fabric, suitable for goods’ wrappers, magon-covers, and 
oller like purposes ; and certain processes employed іп the тапи/асіше 
of the eame.” —Granted November 5, 1846; Enrolled Мау 5, 1847. 


This invention relates to the manufacture of two descriptions of 
fabrics; one suitable for covering wagons, coaches, or other vehicles, 
&c., and the other for ee ight goods, which are not generally 
exposed to the weather, and for similar purposes. The base of the 
first fabric із һетреп thread; with which is interwoven, when the 
fabric is being made in the loom, copper wires, or galvanized iron 
wires covered with thread (but uncovered may be used, if preferred), 
or thin strips of cane; the object being to produce a fabric which 
shall not be liable to be rent or torn. The wires or strips of cane ma 
be inserted at from one to six inches apart, according to the strengt 
required, and the thickness of the wires or strips; and they may form 
part of either the warp or weft. For ordinary fabrics, No. 28 wire 
will be found suitable, and inserted at two inches apart. The fabric 
is immersed in а vat, filled with tanning liquor, of 14 ewt. of good 
oak bark to one hundred gallous of liquor; the fabric must be so pro- 
portioned to the quantity of the liquor, that for every yard there shall 
be about two gallons of tanning liquor, and to remain in the liquor for 
about fifty hours, and kept at a temperature of 150°; it is then re- 
moved from the vat, and hung up to dry. If the fabric be required to 
possess the quality of leather in a greater degree than сап be given 
to it by the above process, this may be effected by subsequently іш- 
mersing it, for about ten hours, іп а weak solution of gelatine or albu- 
men, and repeating this operation two or three times, according to the 
effect desired to be produced. Instead of the above process of tan- 
ning, the well-known processes of tanning by exhaustion, or by hy- 
draulic pressure, шау be employed. The fabric із now waterproofed, 
by first saturating it with a composition called by the patentee Хо, 1, 
and, when that has become dry, coating it with another composition 
termed No. 2. The first composition is formed of one gallon of tur- 
pentlne, one pound of tallow, and опе pound of bees’ wax; and the 
second is composed of two quarts of raw linseed oil, one quart of boiled 
linseed oil (rendered drying by the addition of litharge), one quart of 
Stockholm tar, and twenty ounces of lamp-black ог ground charcoal. 
The fabric is placed upon a bollow iron table or chest, heated by the 
admission of steam into it, and the compositions are applled by means 
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of a spatula or brush; the first composition being forced into and 
through the fabric, and the second laid on evenly and smoothly. 

The second description of fabric is made by pasting, cementing, 
or otherwise uniting a sheet of paper to a sheet of calico or similar 
textile fabric, which bas been previously waterproofed and japanned. 


MANUFACTURE OF GAS. 


Grorce Lows, of Finsbury-circus, Middlesex, engineer, for “ Jm- 
provements in the manufacture of and in burning gas, and in the manu- 
facture of fuel” Granted Oct. 8, 1846; Enrolled April 8, 1847. 


The improvements relate, first, in preparing peat in combination 
with resin, pitch, oil, fat, or other hydro-carbonaceous matter, aod in 
making gas therefrom; secondly, an appara’us for purifying gas; 
thirdly, in making gas from coal and ather matters, by introducing 
steam, highly heated, into the retorts used; fourthly, in improvements 
in Argand gus-burners, whereby the gallery or apparatus carrying the 
chimney is made to rise and fall on a screw, so as to adjust the admis- 
sion of the air to the flame; and, fifthly, in manufacturing fuel from 
peat by causing dry blocks of peat to be saturated with pitch or other 

wdro-carbonaceous matters. 

The first part of the invention is for saturating blocks of 7 with 
resin, pitch, fat, oil, or other hydro-carbonaceous matters. The peat 
is cut into blocks, and well dried, and then saturated by piling the 
peat in a square cast iron boiler, about 18 Inches deep, to within a few 
inches of the top; then melted pitch, resin, tar, or combinations 
thereof, or other cheap hydro-carbonaceous matter, in a bighly-heated 
state, is allowed to flow into the boiler, and heat is then applied; by 
auoh means, (һе hydro-carbonaceous matter penetrates the Баа, and 
causes them to be well saturated, the time of such process depending 
on the character of the peat and the sizes of the dry blocks, but gene- 
rally about an hour is sufficient. When the blocks are saturated, tbe 
remainder of the fuid matter is allowed to run off, and the blocks are 
removed, and a fresh quantity put into the boiler, and the saturated 
blocks are placed on edge on open shelves to drain, and afterwards 
made into gas, by being placed into retorts, in the same manner as 
coal. The patentee prefers to saturate the dry blocks of peat by 
placing them within a vessel, such as is now used for saturated wood 

y the aid of vacuum and pressure. When wing tar as the hydro- 
carbonaceous matter, it is advantageous to combine therewith, from 
five to ten per cent. of quicklime in the state of powder. 

The second improvement relates to an apparatus for purifying gas. 
The annexed engraving is a section of the apparatus, made in two 


compartments, weak ammonincal 
liquor to be used in the lower 
one, and water or water acidu- 
lated with sulphuric or muriatic 
acid іп the other. These two 
compartments are euch nearly 
filled with lumps of coke, as has 
before been done in constructing 
| what is called the scrubber; and 
| the improvements consist of the 
means of distributing the puri- 
fying fluid used. а isa tank of 
water or other purifying liquid; 
b,a tank for weak ammoniacal 
liquid; b’, с, are two perforated 
pipes on axes, the perforations 
on either side of the axis of each 
pipe being: on opposite sides, so 
that the flow of fluid in streams 
will cause the tubes to revolve 
on their axes and distribute the 
fluid equally on the coke; the 
ges rising upwards from its pipe 
of introduction at d, passes off, 
partially purified from ammonia, 
by the pipe e; and it ie the use 
of revolving pipes, 6’, с, which 
constitutes the novelty of this 
arrangement of apparatus. 

The third part of the inven- 
tion consists in applying steam, 
highly heated (after it leaves the 
boiler гг generator), into the re. 
torts used when making gas from 
coal, prepared peat, or other matter rich in carbon. Steam from a 


ateam-boiler or vessel passes through pipes highly heated, in а like 
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manner to that commonly resorted to for obtaining hot blest in the 
manufacture of iron, which highly-heated steam is conducted by a 
Pipe into that part of a gas retort most distant from where the gas 
passes off from the retort. The steam is generated under a pressure 
about that of the gas, and it flows into the retort freely at the com- 
mencement of gas making, after charging the retort, and it is stopped 
after the most carbonaceous matters һауе been driven off from the 
сон! or other matter used. 

The fourth part of the invention relates to improvements ір Argand 
gas burners, by so arranging the gallery for carrying the chimney for 
directing the air to the external surface of the flame, that it may rise 
and fall, and be fixed at the required position by a sorew or other 
means, and thus allow of a пісе adjustment of the admission of air to 


the fame. 
The fifth part of the invention consists of treating blocks of dry 
peat in the same manner as that described under the 


t part of the 
invention for gas making. : . 


STEAM HAMMER. 


Јони Conniz, of Glasgow, engineer, for Improvements in machin- 
used in manufacturing malleable iron. —Granted Oct. 15, 1846; 
Enrolled April 15, 1847. 


The improvements relate, first, to the arranging or constructing 
steam hammers, that the steam cylinders have the hammer faces ар- 
plied thereto and move therewith; and, secondly, to the introduction 
of malleable iron tubes into anvils and hammer and equeeser faces. ` 

Fig. 1 ls a front elevation of the hammer and steam apparates ; 


Fig. 2. 


а: 
МЕ 18,1) 
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. 2 a vertical section, taken at right angles to fig. 1; and fig. 3 a plan 
of the cylinder. The steam is admitted through the valve a and 
tube b, which encases the piston rod, into the steam cylinder с, and 
presses on the piston d (which is fixed) and the cylinder top, and 
raises the Өлен, which is made moveable, together with the ham- 
mer e, attached thereto, unti! the steam valve a closes, and cuts off the 
supply of steam, and at the same time opens the outlet port /, to 
allow the steam to escape from the cylinder through the pipe g into 
the atmosphere; consequently, the ынша will then fall by its 
weight, and when the eteam is again admitted the same operation is 
repeuted. Near the bottom of the cylinder, there is а port, or ports, 
A, to allow the air under the piston to escape while the cylinder and 
hammer are being raised, and also the air to return when the hammer 
is falling. Wheu the hammer is required to strike with more force 
than its жерін alone, the throttle valve is fully opened, which causes 
the air port & to pass the Fail and compress the air under the latter, 
by which additional recoil will be given to the fall of the hammer. 
The cylinder is guided by guides i, working in grooves attached to 
the vertical framing &. 

The hammer may also be worked without the air port l, at the bot- 
tom of tbe cylinder; in such case, the cylinder is made longer, and 
the air under the piston is compressed, as the hammer ia raised, 
until its density is about half that of the steam. When the steam ja 


1847.) 


allowed to esea this plan, the compressed air gives additiona 
force to the Hos e 17 аа е 


FIGURED SURFACES. 


ArTHUR MILLWARD, of Birmingham, іп the county of Warwick? 
gentleman, for “certain Improvements in producing figured surfaces 
sunken and in relig. —Granted October 15, 1846; Enrolled April 
15, 1847. [Reported in Newton's London Journal.] 


This invention із divided into eight parts; it consists, firstly, in the 
following method of producing sunken designs оп metallic surfaces: — 
The design is painted, drawn, or otherwise depicted on the metallic 
sarface to be ornamented, or it is imprinted thereon by stencilling or 
transferring; a thin coat of gold, silver, copper, or other metal is de- 
posited by voltaic electricity or other means on all parts of the surface, 
except those which are covered by the design, or are, to use the pa- 
tentee’s words, “stopped out; then the colouring or other materials 
employed in the stopping oat are cleared away, and the surface із 
connected with the tive pole of a voltaic battery, or electro-mag- 
netic machine, іп which the solution employed is of such a nature as 
to әсі only on the gronand-piate, whereby ali those parts of the plate 
which were covered by the stopping out, but are now laid bare, may 
be decomposed or eroded to any extent required. Instead of a voltaic 
battery or electro-magnetic machine being employed, the metallic 
surface may be immersed іп any acid or alkaline or other saline solu- 
tion, capable of acting on the exposed portiones of the surface, but not 
ов the precipitated metal. The sunken design may be intersected in 
different parts by cross lines in relief, so as to present the appearance 
of “cross-hatching,” by inserting such lines with a pencil dipped in 
varnish, after the plate бав been cleared of the stopping out, and be- 
fore it is subjected to the decomposing or eroding action. 

The second improvement consists in produciog sunkea designs on 
metallic surfaces, by first covering the whole of the surface, іп the 
manner above mentioned, with a coat of any suitable metal, and vare 
nishing the seme ; next scraping the design in the varnish; and then 
subjecting the surface to the decomposing or eroding process, whereby 
the metal left exposed by the scraping ont is removed and the sunken 
deign produced. 

The third improvement consists in producing figures in relief on 
metallic surfaces, by first coating the same with any suitable metal, 
азі painting, drawing, or otherwise depicting the required design 
thereon, or imprinting the design upon it by steucilling or transferring; 
the design is then intersected by indented lines and cross lines, after 
the manner of line engraving (the whole of the colour or other mate- 
rial used in laying on the design being cleared away from such lines); 
and, after this, all those parts of the deposited metal which are left 
exposed are removed by the eroding process, and the lines of the de · 
sign only left standing in relief from the ground-plate. 

Fhe ourth improvement consists in the following method of proe 
ducing designs in relief:—The surface or ground - plate is varnished 
all over, and at certain parts the varnish is scraped away to form the 
aba design; upon the exposed parts a coat of any suitable metal 
is ted, and the remainder of the varnish is then removed from 
the plate; after which, the unprotected parts of the ground-plate are 
removed to the desired extent by the decomposiog or eroding pro- 
сем. 

The fifth part of the invention relates to the production, in metals, 
of designs which partake of the character of being both sunken and in 
relief, and are commonly termed “ pierced work.” To the ground- 
plate a thin coet of any suitable metal is applied, by electro-deposi- 
tion or otherwise, and the design is painted thereon; all the parts 
except those beneath the design are then subjected to the decompos- 
ing process, antil the said ре (both ground-plate and coating) аге 
completely eaten through. Тһе colour or other material used in lay- 
isg on the design may be afterwards cleared away. 

he sixth part of the invention also relates to “ pierced work.” А 
metal-plate, on which a raised design has been stamped out, із covered 
all over with any suitable metal by electro-deposition ; then, by means 
of а scraper or other tool, the deposited metal is removed from those 
parts which are to be pierced through; and, after this, the exposed 
portions of the plate are decomposed or eroded. The same object 
may be effected by cutting through the metal deposited on the front 
of the plate all round the design, when so much of the deposited metal 
аз covered the design drops out; and all the parts of the plate from 
«which the deposited metal has been removed are then dissolved or 
decomposed by the means before mentioned. Any suitable varnish 
way be used instead of a coat of metal as the stopping-out material 
in the above processes. 

The seventh part of the invention relates to the mattening or dead- 
ing of articles with plain or figured surfaces, which have been 
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manufactured by the processes of stamping, embossing, or casting. 
The portions of the surface required to be mattened or deadened are 
covered with varnish or other suitable medium, and the remaining 
portions of the article are coated with any suitable metal by electric 
deposition; the varnish or other medium being then cleared away, 
the parts of the plate left unprotected are subjected to the decompos- 
ing process. А similar effect may be produced by at once sto ping 
out all the parts but those required to be mattened or deadened, a 
submitting the plate to the decomposing or eroding process. 

The last purt of the intervention relates to the production of en- 
graved surfaces, sanken and in relief, from which impressions may be 
taken on paper, cloth, or other suitable material, by the ordinary modes 
of printing or embossing. If the design is to be sunken, it is painted 
or otherwise depicted on а plate or metallic surface; a thin coat of 
any suitable metal is next deposited upon the uncovered parts; then 
the colour or other material employed in forming the design is cleared 
away, and the parts of the plate thus left uncovered are decomposed 
or eroded to the required depth. When the design ia required to be 
in relief, the plate first receives а coat of any suitable metal; the de- 
sign is then painted thereon; and those portions of the deposited 
metal which are not covered by the design are decomposed, leaving 
the design standing out in strong and clear relief. А 

The patentee claims, Firstly,—the producing of sunken figured sur- 
faces by the combination of painting, drawing, transferring, stencilling, 
or other known processes of delineating objects with the direct action 
of voltaic electricity, іп the manner above described. Secondly,—the 

roducing of sunken figured surfaces by the employment of a com- 

ination of metallic precipitates or deposits with the direct action of 
voltaic electricity, as above described. Thirdly,—the producing of 
figared surfaces in relief by the combination of metallic deposits with 
painting, drawing, transferring, stencilling, or other known processes 
of delineating objects, and with or without the addition of the process 
of line-indenting or engraviog, as above described. Fourth! the 
producing of figured surfaces in relief by the combination of the pro- 
cesses of varnishing and scraping out with the metallic deposits, and 
the direct action of voltaic electricity, or acid or alkaline or other 
saline solution, as above described. Fifthly, and Sixthly,—the pro- 
ducing of pierced work by all or any of the processes described under 
the fifth and sixth heads of this invention. Seventhly,—the process 
of mattening or deadening plain and figured surfaces, above described. 
Eighthly,—the production of figured surfaces, sunken or in relief, for 
thespurpose of printing from or embossing, by the processes described 
under the last head of the invention. 


SHEET METAL AND PAINT. 


Baron Снлвікв Werrerstept, of Rhodesweli-road, Limehouse, 
for “ Improvements in the реет aga of sheet metal for sheathing and 
other purposes, in preventing the corrosion of metal, and in % 

and other materials.” —Granted Nov. 3, 1846; Enrolled May 
1847. 


This invention consists, first, of а mode of manufacturing lead into 
sheets for various purposes; secondly, of a mode of manufacturi 
copper into sheets, and in combining metals to be afterwards roll 
into sheets for sheathing and for other purposes; and, thirdly, of ma- 
nufacturing composition or paints for preventing corrosion of metal 
and for preserving wood and other materials, : 

First, for manufacturing lead into sheets, there is to be added to 
the lead, when in a melted state, a quantity of regulus of antimony, 
in the proportion of from one to two pra in weight to 100 parts of 
lead; the same is to be well stirred and the impurities skimmed off, 
when the mixture may be poured out and rolled into sheets іп the 
same manner as lead. , 

The second part of the invention is the manufacturing copper into 
sheets. When the copper is in the refining furnace and just. before 
it is to be run out according to the ordinary process, there is added а 

uantity of regulus of antimony in the EP of 1ib. to about 
200 lb. of copper; and at the same time about 2 Ib. to 310. of calcined 
soda, heated to such а degree as to be just previous to melting, and 
after stirring the whole of this mass together and skimming the sure 
еі may be run into moulds іп the ordinary manner and afterwards 
rolled. 

Another part of the invention is for combining copper and other 
metals to be rolled into sheets for sheathing and other purposes. Two 
furnaces are to be used, side by side, one for refined copper, kept 
ready to be run out into the moulds; and in the other yellow metal 
(Muntz’s patent metal). Take one part of copper and four or five 

rts of yellow metal, and pour them into a mould of cast or wrought 
Foa coated with clay and sand; and heat the same to a red heat, when 

. а 


the whole mass will be in a fit state for rolling. Instead of yellow 
metal, brass may be brig And the same process may be eme 
ployed with lead and tin, the lead being first poured ont, and then the 
tin, the proportion being four or five parts of lead and one of tin, or 
tin and lead combined. This sheet metal will be very suitable for 
water cisterns, &c. 

The third part of the invention is for preventing the corrosion of 
metals, and preserving wood and other materials by combining metals 
together, and then applying them as a paint on the surfaces of the 
metal or wood, which paint consists of regulus of antimony and cop- 
per, mixed together in the proportion of one part of antimony to two 
or three of copper; to be well mixed and melted together, and run 
out into water, and afterwards dried by a gentle heat. Then about 
two parts of oxide of copper is added, and the whole ground together 
and moistened during grinding with naphtha, sufficient to bring It into 
a thick pasty state. A solution, composed of tar and naphtha in 
equal parts, is tben made, and mixed with the metallic compositions, 
in sufficient quantity to bring the composition into a suitable state to 
be employed as a paint. 

When preparing paints in which zinc or lead is employed, antimo: 
in the proportion of 14 part of antimony to 1 part of zinc or lead is 
to be used; and when tin is used, the proportion is two of antimony to 
one of tin. These materials are to be first melted together, then 
Poured into water, and ground as before described, leaving out the 
oxide of copper, and when ground they may be brought into the pro- 
per state to be employed as a paint, by mixing with either a sufficient 
quantity of oil and turpentine and suitable drying ingredients, or they 
may be mixed with the naphtha and tar as before described. 

Another composition for the same purpose is prepared as follows :— 
Take 30 Ib. of tar, 30 Ib. of pitch, 20 lb. of dried soot, and 41. of 
tallow or sperm oil, and melt the whole together, adding naphtha to 
it in the proper quantities, so as to bring it into the suitable consis- 
tency required for the purposes to which it is to be applied. 

Another part of the inventinn for the prevention of the corrosion 
of metals, is by immersing sheets of copper or zinc, and also copper 
and zino nails, in a solution of muriatic acid and other materials in 
the soloing proportion :—Take about 60 Ib. of muriatio acid of 
commerce, about 10 Ib. of oxide or old copper, and about 3 lb. of 
regulus of antimony, and mix the whole well togetber, and place the 
sbeets or nails therein, and allow them to remain for two or three 
days—the solution being at а temperature not less than 70° Fah. 2 


SCHINKEL’S REMARKS ON ART, ART-CULTURE, AND 
ART-LIFE. 
By Dr. G. F. Waacen.® 


Having been called upon by many artists and art-friends to publish my 
discourse, uttered ou this year’s anniversary of Schiokel’s birthday, I have 
undertaken my task the more eagerly, as his remarks possess not only a 
subjective valne, derived as they are from such a man, but шау also have a 
great objective utility for art-pupils, who earnestly desire to strengthen 
themselves in sentiment and activity. 

That gloomy—yet, after all, elating and fine feeling, of celebrating the 
memory of 2 noble mind, which that unavoidable transition to higher ex- 
istence (called, perhaps improperly, death) has deprived us of,—pervades, 
I am sure, the breasts of all in this solema meeting. A nature so rich as 
that of Schinkel, presents always new aspects for consideration. I intend, 
therefore, to fix attention to some observations, which have been found 
amongst the papers of the departed—albeit merely detached leaves; still, 
most fit to show his character as an artist іп a very clear light. I hardly 
think it necessary to observe, that some slight inaccuracies of diction must 
not be taken into account; as, in the first place, the handling of the pen 
may not be considered the very province of the forming fartist (Bildenden 
Künstler). What these remarks may want in this respect, а certain 
touch of genius will greatly recompense. 

Amongst one of the most distinguishing qualities of Schinkel, by which 
his great exertion in art has been caused—is his great moral atrength, 
hia healthfal and spirited vivacity, his rigid, unrelaxed tendency to pro- 
Kress ; on which account, nothing seemed so averse from bim as the reposing 
on one’s laurels, the so much wanted otium cum dignitate, How much he 
knew that, how great were his self-imposed duties on that account, his own 
words will best illustrate. The conditions of a perfect existence (Zuse 
tande) are real liveliness and stirringness; phlegma, be it bodily оғ mindly, 
На sinful situation for him who lives in а civilised nation—an animal for 
them who live in times of barbarism! Only that artwork, which has en- 
tailed the spending of noble forces, and in which appears the highest ten- 
dency of maa—a noble sacrifice of noble powers—imparts true interest 
and edification, Wherever it is seen that a master has taken things too 


EI Aguesserangen K. T. Schinkel’s Leden, К und Biking. Von Dr. 
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easily, that he has not striven after something extraordinary sad novel, but 
has abandoned himself to routine and stale and stable art-rales—even if 
he has succeeded in displaying all known form-beauties—he will not over- 
come, it appears to me, the ennui of the beholder; and such works, how- 
ever superior in many respects to those of inferior minds, are nevertheless 
unworthy of him who could have achieved more. In the physical as well 
as art world, we are only then really living when something novel is cre- 
ated; and whenever we go too securely on trodden paths, our exertions 
become ambiguous, as we then have perfect knowledge of what is to be 
done—do, therefore, something which already exists: handle something 
second-hand, as it were—and repeat repetitions. ‘ This, surely, is already 
а half-dead vitality.“ Wherever we are yet uncertain, but feel the impulse 
towards, aod the presentiment of, something beautiful, which is to be pro- 
duced—there, therefore, where we seek, we are really alive and vivibed. 
From these reflections, may be explained the often apprehensive, anxious, 
and even humble temper of the greatest talents on earth—compared with 
the bouncing, over-bearing, and self-sufficient contentment of (һе sucoeas- 
fai and purse-proud cobbler and handicraft-man.” 

These forcible expressions of Schinkel are not only most characteristic 
of the whole art-mind of the departed— but, perbaps, never before 
has that trepidation and hesitation, those pangs of parturition, felt in 
the boly privacy of the man of genias—who constantly feels his aim is 
infinite, merely attained at by approximation—been so truly and con- 
cisely expressed as here. If it has been repeatedly remarked, that опе of 


the chief characteristics of Scbiokel’s art-genios consisted in the combina- 
tion of the manifold and most pregnant practical creations, together with 
the unrelaxed study of the general and eternal laws of art—vis., theory— 
the following extract, derived from an unpublished work of tho great 
architect, will show how early he felt what others never do. 

«Т perceived, when I began my architectural apprenticeabip.a great 
treasure of forms, which, for scores of centuries past, have guided nations 
in the various phases of their culture, in the execution of their buildings and 
structures. But I saw, at the same time, that our use of this treasure was 
arbitrary, and that what produced a most pleasant effect і its primitive 
usage, was quite inappropriate іп its present application to structures of 
this age. Especially clear became the conviction to me, that in the erbi- 

ism of form-giving—the real cause of want of character and style іп so 
many of our modern structures is to be sought for. It became а vital 
question with me to arrive at the bottom of theae anomalies; but the deeper 
I penetrated on this topic, the larger and more comprehensive it appeared 
to me. At first, I fell into the error of pure, fundamental abstraction, and 
developed the whole idea of any given structure from its nearest trivial 
object and scope, and the three laws of construction. In following this 
course, dry and stiff works will result, wanting in freedom, and excluding 
the two grand elements of architecture—the bistorical and poetical.’ 1 
forther inquired ip how far the mere rational principle be sufficient for йх- 
ing the mere mechanical and trivial basis of an edifice, and how much 
there be required of the higher influence of the historical and poetical to 
elevate it to the conception of an art-work. It became clear to me, that I 
had arrived at that point in architecture, where the real element of art is to 
be placed, which, in every other respect, ‘ was and would be but a trade 
with a scientific basis!’ At the same time, it became clear to me, that in 
this stage of thought (here, ая in any other art), the dogmas of a doctrine 
became difficult to be uttered, and were perhaps reducible to a culture of 
feeling and intuition—qnalities of the mind which comprehend, in arcbi- 
tecture, a very wide compass, and require to be much and most variedly 
developed, if their products are to yield great results. It sppeers to me 
necessary to ascertain properly the different spheres in which the feelin 
and intuition of the architect are to be developed, which will also бе 
us properly to survey Ше extent of this art-branch. р 

« We have, therefore, to consider, first, what are the desiderata of our 
time іп architecture ; secondly, a retrospect on previous periods will show 
what has been then used for similar purposes, and what of that (con- 
sidered in its perfection) may be useful and adequate now. Nex the 
modifications of approved expedients are to be properly weighed. It is, 
however, chiefly necessary, that (fourth) we inquire how imagination has 
10 act in the assimmilation and modification of these expedients—how, 
thence, the new product is to be treated in form and essence. This, bow- 
ever, is to be done thus, that it may still possess some historical basis, and 
that the conception of the new may arise without taking away the im- 
pression of sn architectural style—by which doing, the combined feelings 
of style aod something primitive, and even ingenious, will arise іп the 
bebolder. 

From this it is to be seen what general path Schinkel has traced out for 
the builder of present times. But for complete success, he bas pointed to 
a serios of abstract intuitioas—from which the principles according to 
which the artist has to act, are to be deduced. These intuitions are the 
hiddeu point of crystallisation (punctum saliens) of every mind destined 
for, or tending after, greatness. 


е 14 may be said, that such remarks are unprofitable, аз we cannot all — dy them, 
and achieve so high а pitch of perfection. reality, they are not so, verz сваі 
“It is undoubtedly superiority to know one’s own ї 


reach as high as he can. ty,” 
and to топу co-ordinate ourselves to such. It is not honest, unpretending wer who 
. mankind— but the conceited, would-be, and pretending Dr. 
nagen. 

appear still more discouraging than the previous remarks. Our despondency, 
betwee Wald act make things different from what they are. It is ence in a hundred 
years or о, that talents arise, be it in ег or Fme, ikẹ other 
things, will be led at times, but never driven , Waagen.] 
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On the other hand, а most detailed study of the агеһ!есісгіс forms of 
all times and ages, had brought Schinkel to the idea, that the intuition of 
true principles of art-style had never started so clearly, harmonically, and 
fairly as with the Greeks—for whom and with whom our departed friend 
dad formed а consection of the most intimate sympathy. And thas, in 
asother of his fragments, he says—“ The real study, especially an амійп- 
oas exercise of imagination on the terrain of elassie art, will alone bring 
herssony in the general culture of жез, belonging to these latter days.“ 
Bot it was in many other respects that Grecian antiquity attracted him so 
forcibly, It was опе of the most vivid ideas of Schinkel, to think that 
“tho highest and most general signification (Be-dextung) of бое art was 
the ethie education and ennobling of men by the beautiful. But this, 
certainly, has never asd nowhere come Into practice so extensively—no- 
where been so extensively resorted to—as wherever Helienic existence 
has takea root in the world. And thence Schinkel, speaking of Her- 
enlansum and Pompeii, 42 In this buried little town, not even the 
meanest person s house was without art; every one was so far cultivated, as 
to surround himself with art-culture,} from which thought, ideas, precept 
spoke to him—and thence was developed an immense treasure great 
delicacy of thought aud sentiment, which, perhaps, constitutes the very 

of culture (cultur sustendes),”—Nay it шау be said, that Schin- 
kel’s whole life and Біз tendency in art, were so much identified with the 
vohlest ideas which Hellenic civilisation presented—as well as its vari- 
oas forms of pure and beauteous humanity, that both cannot be better 
expressed than by the Greek term, K hea, which means the in- 
nermost (natural) combination of the beantifal and good. 

Notwithstanding this eatbesiaem for Grecian art, Schinkel, in his capa- 
city об practical architect, was far from imitating it servilely and іп con- 
tradiction to the wants of our times, which is evinced io many of his 
splendid buildings. Alike, this made him not un-susceptible of the par- 
treolar grandeur and the wonderful mystery of Gothte architecture, as his 
restoration of Cologne Cathedral, several of bis oil paintings—nay, even 
some of his exquisite designs of churches, fully demonstrate. 

It cannot be doubted, in fine, that to a mind like that of Schinkel, the 
immense disparity of the public taste in our times, and those of Grecian 
antiquity, should have escaped. Не says—“ There are few persons who 
can elevate themselves in the contemplation of art-works, especially build- 
ings, to the standard of general oulture ог general civilisation. In the 
main, they God oniy that beantifal und praiseworthy, which is desirabie in 
their own individual circumstances; —the common, the every-day work, 
with a certain degree of completion and nicety, is all they ever require. 
The novel, grand, and uncommon hardly ever pleases the great mass; and 
if it does not suit their most obvious convenience, it wili meet with mach 
opposition and obloquy.” Unhappy he—who, bas the geniue and ten- 
dency for art, is obli to serve such paltry purposes; into which, how- 
ever, nearly the whole of eur architectaral and structural endeavours are 
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some of our public bulldings.—(Waagen. 
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PROCEEDINGS ОҒ SCIENTIFIC SOCIETIES. 


ROYAL INSTITUTE OF BRITISH ARCHITECTS. 


June 14.--Амваови Ротмтвв, Esq. V. P. in the chair. 

A ecommumication was read from A. Н. Laragp, Esq., relative to farther 
Discoveries made by him at Nimrod; particularly as to the fact of the em- 
ployment of colour by the ancient Assyrians in the embellishment of their 
architecture and seulptare ; describing the mode of construction adopted, and 
stating thet it hed been satisfactorily ascertained that tbe buildings recently 
brought to light are of various epochs; ава expressing an opinion that some 
ef those at Nimrovd are of much more remote antiquity than those at Khor- 
eabed—and probably of the age of Ninus or Semiramis, 

“ On the Geometric System applied by the Mediavol Architects to the pro- 
portions of their Ecclesiastical Structures.” Ву R. D. Снлнтавы, Esq. 

The chief object of the paper was to prove that in all the mediæval struc- 
tures a general principle of the most perfect and beautifal proportion per- 
vades the design, and may be recognized by the scientific observer. 

must be al by the modern architect in order to produce the 
successful results. That some general principle of composition had 
pted by the medieval architects is an opinion that has been enter- 
varions individuals for many years past; and attempts have been 
іск, Essex, Browne, and others to develope it. Their endeavours 

attended with various degrees of success; bat according to the 
the paper но one bat himself has succeeded in discovering the true 
capable of uniform spplicstion. Mr. Chantrell exhibited а number 
and other diagrams in elucidation of his theory; and without which 
be impracticable te convey an adequate idea of the system. 
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Models of a new kind of brick invented by Mr. Merrell, of Weedbeidge, 
were exhibited and explained. атаи erica 
салын for the меп of ie ene consequently produce а thorough venti- 


INSTITUTION OF CIVIL ENGINEERS. 
June 1,--Зіг J. Rennie, President, in the Chair. 


t An Aecount of the iron bargue Josuruins, of Liverpool,” By Capt. 
М лвтваз, who commanded her in the voyages she has made. es 

The paper read was а plain and somewhat dry specification of the con- 
struction of the vessel, which will, however, when printed in extenso in the 
minutes of gs, be extremely useful. The main dimensions of the 
barque Josephine are—Length, over all, 99 ft. 3 in.; extreme breadth, 24 ft. 
6in.; depth of hold, 9 ft. 9 in.; register tonnage, 168 tons; by old measure- 
ment, 221 tons. She was of a build, differing from almost any other 
merchant-ship, being intended for service in the Mexican trade, and calcu- 
lated to cross the bar of Tampico, and other impediments. She was entirely 
of iron, even to the bulwarks; and as she lay low in the water, drawing 9 ft. 
aft, and 8 ft. 8 in. forward, her ports were hung on hinges forward, so that 
they should act as valves, and allow the water to escape from the deck, and 
yet shut of themselves when she heeled over deep on her side. Her general 
rate of sailing was from 114 to 12 knots per hour; she was very t and 
very dry, rising well to the sea, There was great capacity for stowiag the 
cargo, owing to the absence of large projecting timbers. She was somewhat 
damp forward and aft, bat was very dry in the main held. There was not 
found to be any difference in the health of the crew from that of wooden 
vessels; she was a little cooler than other ships, owing to her being so deep 
in the water, and the thin materia! did not retain the heat like wood. 

Iron ships have generally been found to get very foul: the Josephine was, 
however, paid with various com ions as experiments. That whieh suc- 
ceeded best was—l barrel of varnish, 23 cwts. of best tallow, 40 Ib. black 
lead, 7 Ib. brimstone, and 70 Ib. arsenic. This being applied hot, the iron 
having been previously warmed and paid with boiled linseed ой, appeared to 
have prevented foulness, as after her voyages there was little weed or grass, 
and scarcely any barnacles; but very slight oxidation took place, and that 
only where the composition had been rubbed off. 

They were as much annoyed by rats as in a timber ship, nor could they be 
destroyed by any of the means adopted. The principal feature of the paper 
was that which treated of the local attraction of the compass, which can 
scarcely be noticed іп ап abridged form. It appeared that the ship was 
од. аз even keel, and perfectly upright, the compass acted correctly ; but in 
proportion to the listing over, so was the derangement of the the 

attraction being changed by the side frames and deck-beams falling into 
new positions. This caused great variation in the ship’s course, and it led 
to aconjecture whether this may not have been the cause of the loss of the 
Great Britain—as if her compasses were acted upon aa mnch as those of the 
Josephine, а deviation of 63 miles from her course might easily have occurred. 
Capt. Masters suggested the hanging the binnacles complete in gimbles like 
the compass, in order to their always remaining vertical, and also in adjust- 
ing the compasses that they should be tried in every position, a table of 
variation being made out for every degree of listing over. The paper was 
illustrated by drawings of the тезге! and of ber rigging, which possessed pe- 
culiarities, and also by several tables for the correction of the compasses. 


June 8.—The following papers were read:—“ Он the Expansive Action 
Steam.” By Mr. J. M. Дам Grad. Inst. C.B. á 

The object of the paper was to deduce а more exact formola than those 
now in use for the dynamical effeet developed by steam in expanding from 
one pressure to another. The usual method of computing this effect neglects 
the influence of the variation of temperature, which always accompanies 
change of density, and which has been shown to modify considerably the 
corresponding pressure. M. de Pembour, however, has, by combining Guy 
Lussac’s formule for the relation between temperature and density under uni- 
form pressure, with that of Boyle for the relation between density and pres- 
sure under uniform temperature, deduced а formula containing the density, 
presare, and temperature, from which any two being given, the third may be 

uced. 

What was further done in Mr. Heppel’s paper, was to combine this formula 
with one by Mr. Scott Russell, expressing the relation between the pressure 
and temperature, and by this means to eliminate the latter, and obtain e 
formula containing only the pressure and density. From this formula another 
was easily obtained, showing the total dynamical action developed during ex- 
pansion from one pressure to another, and the results were given іп а tabular 
form, exhibiting— 

1. The pressure in lbs. per square inch. 

2. The relative volume, or ratio of the volume of steam, to that of the 
water which produced it. 

3. The dynamical effect before expansion, or the number of Ibe. raised one 
inch by the evaporation of each cubic inch of water. 

4. The dynamical effect during expansion, or the number of Iba. raised one 

inch by ba ree цасаа from 2% cubic inch of water in from 

а pressure о! per square inch to the particular correspo pressure. 

The dynamise soci іа десі ңқ tress aan one pressure to any other, mast 
31% 


be clearly expressed by the difference of the corresponding numbers іп this 
eolumu. 

Part of the remainder of the paper was devoted to showing, that whilst the 
performance of engines could not possibly be expected to exceed the results 
ascertained as above, it should not fall far short of them in the case of en- 
gines of good construction. In conclusion, a simple method was suggested 
of ascertaining the magnitude of all the forces in action during the working 
of the Cornish engine, independently of the indicator. 

In the course of the paper, the fallacy of the theory of what һай been 
termed the “percussive action” of steam was ably exposed; and althongh, 
from the paper being full of mathematical formula, it was not well adapted 
for being read at a public meeting, it evidently possessed great merit as an 
investigation of an important subject. 


“ On the Expansive Action of Steam.” 
ter of the Training College, Battersea. 

The object of this paper was to demonstrate and apply a formula some 
time since discovered by the author, expressing the law of the expansion of 
steam, and at the same time to establish certain general equations relative 
to the work of steam, applicable to all formule professing to give the law of 
volnme aud pressure. It also examined and corrected Pole’s formula, which, 
although a decided improvement upon Pambour's, was stated to be not suf- 
ficiently accurate for pressures above 701b., or below 16 Ib. 


M. Pranorr exhibited in the library, after the meeting, specimens of his 
improvements in producing ornamental metal surfaces, formed by the deposi- 
tion of metals during the electrotype process, which is conducted iu a pecu- 
liar manner, with mixtures adapted to the effect desired to be attained. The 
form also of the bath is peculiar, and when the plate is taken ont of it, and 
off the model, it exhibits a burnished polish, or a dead appearance, according 
to the preparation used. The metal thus prodnced is stated to be of a much 
better description than metals which have not ondergone such process, as it 
is more flexible, and is capsble of withstanding the action of heat without 
destroying the form or the copper, and the surface will not tarnish when ex- 
posed to the air. Portions of any pattern can also be silvered by a similar 

; and the general expense is about one-third of that of engraving or 
chasing, while the boldest or most minute patterns can be equally well pro- 
duced. 


June 15.--“ On the Law which Governs the Discharge of Elastic Fluide 
= реет through short Tubes and Oriſices. By W. Евооре, М. 
ost. С. 


The Jaw proposed was a modification of that wbich has been usually 
assumed—viz,: a simple application of that which holds good with respect 
to non-elastic fluids; this law is, generally, that the velocity of issne is 
directly as the square root of the pressure, and inversely as the sqnare root 
of the density; but this law neglects wholly tbe reaction that most arise 
from the expansion necessarily taking place in the course of issue. The 
nature of the action was illustrated by the following example :—If a balance 
be supposed, with an equal weigbt in each scale, one of the weights being 
a spiral spring, like that ofa spring balance compressed lengthwise with 
its axis vertical, and held in a state of compression by а cord. Now let 
tbe cord be suddenly reversed, so that the spring is enabled to extend itself 
vertically ; the scale іп which it stands will obvionsly be depressed, the 
spring reacting on it as it expands upwards, and continuing to press till 
wholly relaxed ; or if the scaie in which it stands were ascending by a 
preponderance given to the other scale, the rate of ascent would be in tbe 
same way retarded. The amount of the retardation would depend on the 
strength and tbe weight of the epring, and on the length to which it would 
extend itself when released. Now іп the discbarge of an elastic fluid, 
there is an action, strictly analogons, operating continuously, however, in- 
stead of per saltum, the strength and weight of the spring being represented 
by the elasticity and density of the fluid, and the length to which it would 
extend itself by the degree of expansion, in the course of issue. The re- 
duction in quantity of discharge, due to the action, was to be measured by 
the velocity imparted by expansion, to each particle of the elastic fluid іп 
course of issue, the velocity of each particle after expansion, would be its 
velocity before expansion, multiplied into the rate of expansion, and the 

rimary force must be subdivided in generating each additional unit of ve- 
locity, 20 that the portion applicable to the generation of velocity before 
expansion, would be the whole force divided by the rate of expansion; 
thus, the velocity before expansion would be divided by the square root of 
that rate. For instance, an elastic fluid expanding four times in course of 
issue, would be discharged with only half the velocity of a non-elastic fluid, 
under the same circumstances of pressure and density. This modification 
was shown to fulfil the general dynamical law * that a given force, acting 
for a given time, will produce a given momentum, whatever be the weight 
ofthe mass acted upon.” This seemed to be the essence of the law for 
non-elastic fluids, but it was disregarded by the unmodified application of 
that law to elastic fluids, in which there would be a great accession of ve- 
locity, of particles issning under a given pressure, without any reduction 
of quantity discharged in a given time; if, however, the quantity be re- 
duced as proposed, іп the ratio of the square foot of the density, and the 
velocity be accelerated in the same ratio—the final momentum would be 
the true equivalent of the pressure. This, in its practical application, ex- 
plained what was inexplicable by the ordinary theory. 

The difficulty experienced from the back pressure of the waste steam in 


By Мг, Tarz, mathematical mas- 
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hour, this would be at the least equivalent to 8 Ib. per inch throughout the 
stroke, thus showing a loss of nearly 50 h.p. As applied to the case of air, 
discharged into an exhausted receiver, the result was highly curious. The 
rate of discharge, instead of in throughout as the degree of vacuum 
was increased, would be maximum at 15 inches of vacuum, although 
uniform for many inches above and below that point; it would, however, 
progressively decrease above that point, because the expansion would io- 
crease in a higher ratio than the pressure, and ultimately, at the point of 
perfect vacuum, it would be at a minimum (indeed stationary, were air 
perfectly elastic), because at that point the expansion woald be infinite, but 
the pressure only finite—viz.: 30 inches of mercury. Experiments made, 
by permission of Mr. Brunel, with the South Devon Railway atmospheric 
apparatus, confirmed the theory. The line traced by an indicator appara- 
tus was shown to accord very closely with one traced by this theory, whilst 
it was widely at variance with the result of the ordinary theory, 

[We mnst caution our readers against placing any confidence іп the new 
law of the motion of elastic fluids, enunciated by Mr. Froude, which 
seems to us to be directly opposed to the fundamental laws of dynamics, 
If we suppose any number of particles acted on hy external impreased 
moving forces, all in the same direction, the motion of the centre of gravity 
of the particles in that direction will be the same as the motion of the cen- 
tre of gravity of a solid body of which the mass is equal to the sum of the 
masses of all the particles, and the moving force the sam of the moving 
forces acting on all the particles ; and this law is true whatever be the na- 
ture of the connection between the particles or the mutual internal forces 
which they exert on each other. In the case of the motion of particles of 
fluid from an orifice—if the pressure at the orifice is constant, we confess 
we can see no reason why the quantity discharged in a given time should 
not be the same, whether the fluid be clastic or not—the questioa of elasti- 
city or non - elasticity iuvolving merely the internal or molecular connection 
of the discharged particles. We wish, instead of the brief and not very in- 
telligible abstract inserted above, we had been favoured with Mr, Froude’s 
unabridged analysis. If bis views be correctly reported, it seems to us that 
he has confounded mass with volume; at all events, his results lead to an 
evident absurdity—-viz., that if air were perfectly elastic (as indeed it is 
very nearly), and the vacuum in an air-pump were perfect, on opening the 
cock of the receiver no air would бот in. We think that if Mr. Froude 
repeats his experiments with a well constructed air-pump, he will be con- 
vinced that he is mistaken. Let bim take an exhausted receiver, with a 
mercurial gauge, and having opened the cock, note the times of the mercury 
rising from 0 to 5 іпсһев, 5 to 10 inches, 10 to 15 inches, respectively ; 
hy onr ear at once detects the absurdity. Who has not noticed how 
the hissing of the air, as it rashes throngh a mall orifice into a vacuum, 
changes from a sbrill to a hoarse note? There is no doubt that the law of 
theory is not fulfilled in practice, but that is owing to the friction—or rather 
resistance—arising from the particles of air striking, with enormous velo- 
city, against the inequalities of the small tube. Neither is it possible—at 
least in the present state of analysis—to estimate exactly the pressure st 
the orifice. But the same difficulty holds in the case of inelastic fuids,— 
for the motion of which, we refer the reader io a paper in Ње Journal for 
April; one or two errors which escaped ав at the time, in the proof, will 
be found corrected in the Number for June. For the “back pressere,” 
we recommend our readers to turn to the Count de Pambour’s valuable 


work on the steam епдіпе,--Ерттов. | 


June 22.—“ An Account of the Plane that have been Propesed fer Con- 
necting the Atlantic and Pacific Oceans by a Navigable Canal,” By Mr. 
Joseru Giynn, M. Inst. C. Е. : 

The author took а review of these projects from the time of Cortez, who 
proposed to cross the Isthmus of Tehuantepec by joining the waters of the 
River Coatzoccoalers, which flows into the Gulf of Mexico, with those of 
the River Chicapa, Sowing into tbe Pacific, by the Bay of Tehuantepec; a 
plan which has lately been revived by Don José de Garay, who, with the 
assistance of Signor Moro, зогтеуеб the country from sea to sea, and 
showed that the chain of mountain is there broken for about 35 miles, 
giving place to an elevated plain or table Jand, called the Mesa de 
Tarifa,where both these rivers originate, and where their junction could be 
easily effected. The objections to this plan are, the length of the river 
navigation, about 200 miles, and the ascent of the stream to the Mesa de 
Tarifa, about 200 metres, ог 656 feet above the ocean. The survey was 
made under the patronage of the Mexican President, General Santa Аара, 
who professed to grant many important privileges to the promoters. The 
Isthmus of Nicaragua was next examined, aud after that the coarse of 
the River St. Johu to the lake, which is a little more than 15 miles distant 
from the Pacific Ocean, and about 180 feet above its level. The dis- 
tances and the levels were accurately taken by Mr. Builey, au officer in 
the Royal Marines, by desire of General Marazon, President of the Ora- 
tral American Republic. The ridge of hills intervening between the lake 
and the ocean, and the uncertainty of the waters in the River St. Jobs, 


locomotive engines was exhibited, showing, that at 60 miles per) alternately swollen by the rains, or dried up by the heat of a tropical evs, 


Р ҷ 


— UN 


1947.) 


the voleanic character of the country, and the unhealthy nature of the 
climate on this river, from which Lord Nelson’s expedition suffered зо 
much, render the execution of such an undertaking at this place very 
improbable. The Isthmus of Panama presents fewer obstacles than any 
other point—the distance from sea to sea is only about 39 miles—and the 
country is traversed for nearly the whole width by the great river of 
Chagres and its tributaries, which are interlaced, as it were, with the 
streams flowing to the Pacific. The chain of mountains here sinks into 
extensive zavannahs and forests, with a few detached and isolated bills, 
and small elevations, seldom exceeding 500 feet in height. The country 
was surveyed in 1828, at the instance of General Bolivar, by Mr. Lloyd, 
an English officer, who also took the Jevels, and determined the difference 
between the two oceans to be $4 ft. (3°52), the waters of the Pacific being 
the highest. Mr. Lloyd's valuable papers, deposited with the Royal 
Society, and the Royal Geographical Society, were exhibited to illustrate 
the paper. A survey of the River Chagres was also made by order of the 
Admiralty, during which Captain Foster, of her Majesty's ship Chanticleer, 
lost his life. The maps, plans, sections, and other valuable information 
deposited with these societies, seem to have created but little interest in 
England; but they have been diligently examined, and extracts and 
copies taken by foreigners, who have had free access to them, especially 
by the French; and M. Guizot lately sent М. Napoleon Garella, as engi- 
neer-ia-chief, with a numerous staff of assistants, to make a further survey, 
and ascertain the practicability of making a canal. This survey has fully 
confirmed that of Mr. Lloyd, and proves that there are no obstacles which 
engineers and contractors of the present day conid not encounter and over- 
come without much difficulty or expense ; the difficulties being more of a 
political character, and to be dealt with hy statesmen rather thau by 
engineers. 

The meeting was very fully attended, and an interesting discussion 
ensued, in which his Royal Highness Prince Louis Napoleon took an 
active part. He had evidently studied the subject carefully on the spot, 
and traced a line between the lakes Nicaragua and Leon, which he 
recommended as preferable on account of the local facilities, the ealubrity 
of the climate, the already populated character of the country, and the 
advantages of the two lakes, which, at small expense, may be converted 
into barbours, accessible at all times for vessels of heavy tonnage. Тһе 
plans proposed by his Royal Highness appeared to meet the views of the 
meeting. as far as а ship canal was concerned; hnt it was agreed that for 
quick transit by railway, the lines traced by Mr. Lloyd over the Isthmus 
of Panama were to be preferred. ! 


Convensazioné.——The President, Sir John Rennie, gave his two con- 
versazionés on Мау 29th and June Sth. The latter of these was one of 
the best conversazionés of the season, forming a grand union of the men 
most eminent in science, literature, and art, Additional rooms were 
thrown open іп Sir John Rennie’s mansion, and the personal attention of 
bimself and Mr. Charles Manby, the Secretary to the Institution, to the 
hospitable entertainment of the guests, made the meetings particularly 
pleasing. The leading feature in the model-rooms was a grand collection, 
illustrative of the progress of sbip-building, from the time of the Pett’s to 
the last productions of the Surveyor-General of the Navy. Next to them 
came a series, showing what has been done in electric telegraphs and 
clocks. A mass of electric telegraph Jines gave singular evidence of the 
extension of the system, which has now become a recognised branch of 
public service. It is a curious sign of the age, to notice the Times, in alate 
number, complain of the mismanagement of the Rugby telegrapb, by 
which they were deprived of their accustomed racing news. The visitors 
were so numerous that we may readily be excused for missing many of 
the most prominent. The Grand Duke Constantine of Russia, being 
unable to attend iu the evening, went with his suite to a private view of 
the models. 

Count D’Orsay contributed some statuettes and bosts of the Emperor of 
Raseia, Daniel O'Connell, the Duke of Wellington, &e., which were de- 
servedly much admired. Paintings and sketches by Landscer, Oliver, 
Buss, Wood, Scanlan, Digby, Wyatt, Boxall, and Ward; enamel рвіп(- 
ings, by Bone; chalk drawings, from Mr. Fuller; and some beautiful 
sketches, from Messrs. Ackerman’s collection, were profusely scattered 
throughout the rooms, Taylor, Williams, and Jordan, had some excellent 
specimens of machine carvings; and Mr. Rogers some delicate examples 
of band carving. 

A series of models from the Admiralty exhibited the construction of a 
50-guu ship at various epochs. Other models illustrated the most ap- 
proved forms of bows, sterns, and midship section; and the general lines 
of the vessels composing the experimental squadron were contrasted by a 
series of uniform models. The wave principle was illustrated by models 
from Mr. Scott Russell and Dr. Phipps; and (Ье progress of the steam 
navy was exemplified by models of vessels and engines, constructed by 
Messrs. Rennle, Maudslay, and others; with screw propellers by G. 
Rennie, Woudcroft, Hays, and Mandslay. Models of Brunel’s block 
machinery, aod Hurwood’s petent acuttle, were appropriately introduced. 

All the various systems of electrical telegraphs were represented, and 
were at work in the apartments :—Bain’s electric clock—Nott and Gam- 
ble’s single-wire telegraph—the Electric Telegraph Company’s system, as 
used at the Admiralty—Brett and Little’s apparatus, and Brett’s writing 
telegraph, in which, by depressing a series of keys, corresponding letters 
are brought into contact with a continuous strip of paper, and the commu- 
nication is printed at any number of miles distant. 
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Mr. Cowper contributed a series of models of the old French and other 
telegraphs, in order to form a contrast with the present instantaneous 
methods of communication. 

There was a series of models of bridges of all kinds, amongst which we 
remarked one of corrugated cast-iron, erected by Mr. Barlow on the Tun- 
bridge Railway. 

The wrought-iron tube bridge, by Mr. R. Stephenson, at Conway, 
beautifully shown, on various scales, by Salter's elegant card - board 
models, 

A cast-iron girder bridge, by Mr. Borthwick, of the same construction 
as that over the Dee, at Chester. 

The drops for loading coal vessels at the Bute Dock, Cardiff, by Mr. 
Highton, appeared to be an ingenious modification of the system used in 
the north. 

Stephensou’s long boiler locomotive, Bessemer's axles, Dunn’s torn- 
tables, Stevens’s railway signals, and Clarke and Varley’s new atmos- 
pheric railway tube, formed an interesting series of railway models, 

Cochraue’s machine for sawing out carved timbers of all forms, without 
waste, was worked, and was universally admired. It was stated that 
these efficient machines were now being introduced into the royal dock- 
yards, 

Little’s new printing machine, by which the number of sheets now dis- 
patched, great as the quantity seems, can be doubled, was also at work, 
aod excited much attention. 

A curious clock, made by Tompion, іп 1670, and presented by Charles 1. 
to the Duchess of Cleveland, was exhibited by Мг. Vulliamy. 

M. Praget contrihuted some extraordinary specimens of gold electro- 
deposit for ornamenta! work for clock cases, &c. It appeared from the 
statemeuts that this introduction would make a great diminutiou in the 
price of this kind of work. 

A collection of fossils, from the Oxford clay, at Trowbridge, made by 
Dr. Mantell, during the excavations on the line of the Wilts, Somerset, and 
Weymonth Railway, appeared to excite attention among the geologists— 
as did two casts of impressions of the feet of some unknown species of 
animal, found in the uew red sandstone in the United States, and recently 
transmitted to Dr. Mantell. 

A revolving disc pendulum, by Mr. Fronde, for rendering uniform the 
circular revolution, under considerable variation of the maintaining (Олар 

Otis’ American Excavator, which was worked on the Eastern Connties 
Railway, by Mr. Hyde, and that of Messrs. Barber, Brothers, invented by 
Colonel Hamilton, and now in construction for dredging the port of Toulon, 
were placed wjth Prideaux’s Excavator. 

A model of the Somerset-bridge, of 110 feet span, by Mr. Brunel, on the 
line of the Bristol and Exeter Railway, an example of the strength and aim- 
plicity that may be attained by well-constructed trussed timber bridges. 

Fuller and De Berque’s application of thick rings of vulcanised India 
rubber, alternating with metal discs, to form buffer springs for railway 
carriages. 

Davison's system of cleansing casks, as used at Truman and Hanbary’s, 
and other breweries. 


SOCIETY OF ARTS, LONDON. 


At the Annual Meeting, which took place on Thursday, Inne 10, in their 
Great Room in the Adelphi,—H.R.H. Prince Albert, as President of the So- 
ciety, filling the chair. His Royal Highness congratulated the Society on its 
increasing prosperity and usefulness; and proceeded to confer the honours 
which had been awarded to authors of important works or inventions in arts, 
mechanics, and manufactures submitted to the Society during the past year— 
and many of them exhihited at their late Exposition. The list of medals, 
«с. awarded on the occasion із as follows :— 


The GOLD MEDAL to Messrs. Davidson and Symington, for their method of applying 
Currents of Heated Air to Seasoning Timber and to the various Manufactures—Messrs. 
H. Minton and Co., for the Models of а Jug and Loving Cuy— Mr. Thomas Drayton, for 
his new process of Silvering Glass with pure Silver—and John Everett Millais, for his 
Original Composition in Oil. Р 

The GOLD ISIS MEDAL, to Messrs. Richerdson and Co., for their specimen of 
Eusmelled Colours on Glass—Thomas Brown Jordan, for his Machine for Carving Wood, 
Stone, &c. for ornamental and decorative purposes—Mr. Heary Grainger, for the best 
specimen of White Earthenware—Messrs. Н. Minton and Co., for the best specimen of 
White China—The same, for the best specimen of Deep Blue Colour on China—and the 
same, for the best specimen of Green Colour on Porcelain. 

The Large SILVER MEDAL and 101. 10s., to Messrs. D. Pearce and С. Worrall, for 
their design and model of a Lamp Piliar—Mr. Charles Meigh, for a model of a Mug oma- 
mented in relief—and M. F. Abate, for a means of Preventing the Emission of Noxious 

‘apours from Sewers. The same Medal and 50. bs., to Mr. John Strudwick, for his de- 
sign for a Roller Window ВИп4--Мг. Daniel Pearce, for his design for Printing on Chica 
Mr. John Philip, for his design for an Earthenware Mug ornamented іп rellef— Mr. 
Bedlake, for his design for а Geometrical Stamped Drugeet—and Mr. J. Austin, for an 
Original Composition, and specimen of Stained Glass. The same Medal snd 21. to Mr. 
G. Inman, for his Compass Pian. The same Medal, to Mr. Horne, for his Block Printing 
in Distemper—Mr. Edward Keys, for his model of а Mug ornamented in relief—Captein 
Carter for his method of Suspending а Knapsack—Mr. Fuller, for the application of Үш- 
canized India Rubber to Raliway Buffer Springs—Mr. M‘Sweoy, for his improved double 
cone barrel Steering Wheel—Mr. C. J. Varley, for an N pr for facilitating the use of 
large Gregorian Telescopes—Mr. R. Day, jun., for his Modelin Plaster of the Martyn“ 
Cross, Oxford—Mr. W. Ford, for his Original Model of a Figure of Nebuchadaesser— Мг. 
С. S. Kelsey, for his Original Figure of a Greek Youth—Mr. E. J. Physic, for his reduced 
М odel оба Figure of Mercury—Mr. Westerburgh, for his Portable Level—Mr. J. Walker 
for his Model of a Sewer Trap—Mr. Chadley, for his plan for Preventing the Emission of 
Noxious Vapours trom Sewers—Master H. Bursill, for a Cast from an Original Model of 
the Figure of Hereules—and Master Alexander Stanesby, for a Chalk Drawing of Apollo 
from the round. 


The SILVER 1818 MEDAL and HONORARY TESTIMONIAL, to Mr, W. Wood, 
for his Тар b for the use of the Blind. The same Medal and 11, 1s., to Mr. б. 
West, for his the Spine of the Echinus. м 


Mr. Arthur O'Connor, fora Chalk Drawirg of the Head of 
and other Drawings—Mr. 
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qula Manure. Honorary 
Testimonial, to Mr. Thomes Lambert, for a Flexible Pisphragm ater 3 G. P. 
4 gular 


to 
45 guineas, have been awarded to the authors of works of merit iy agen Ree vr айч 
manufactures, 


THE DECORATIONS OF COVENT GARDEN THEATRE. 


Mr. Һлоония read а paper at the Decorative Art Society on the Decorations 
of Covent Garden Theatre, 1847, considered in their relation to art. Alluding 
to the practical difficulties to be overcome іп so brief a period, he said, that 
he was disposed to attribute some of the defects in the design to the necessity 
of using such available embellishments as the experience of the architect 
enabled him to collect instanter ; and while admitting that much energy and 
some discrimination might be detected in some of the operations, he con- 
tended that the selection of an ornamental material in which the architect is 
ayowedly interested, and its unskilfal application, were equally remarkable. 
The material thus alluded to is called cannabic; and was described as being 
composed of the refuse part of flax, held together by a bituminous matter, 
and pressed іп thin sheets into intaglio moulds, producing thereby a daseo- 
relavo surface at rather less expense, and of greater lightness, than papier 
mf&ché and similar substances. The author considered this material a useful 
auxiliary in decoration; bnt in the present case, the distance at which it is 
placed from the point of view, together with injudicious colouring and an 
excess of burnished gilding, cancel the interest which under favourable cir- 
cumstances acoompanies its adoption. Mr. Langher complained of the gloomy 
and heavy tone of red and shadow pervading the boxes :—the divisions being 
covered with crimson and marone figured paper, with в crimson carpet оп the 
floor, crimson curtains and valances; while the light речт) over а 
smoothly stuffed cushioa in front covered with crimson silk, diffuses a red 
glare by no means favourable to the appreciation of colour elsewhere. The 
arrangement of the curtains and valances was said to be meagre ; and it was 
assumed that the whole had been intended to offer a quiet effect, with a re- 
liance on the value of the silk for imparting respectability. Тһе gronads on 
which crimson bad probably been selected for these purposes were discussed. 
If as a background to a picturesque development of the andience, it was said 
that it totally failed—and if with reference to the effect of the general in- 
terior, the result was to be condemned for the objectionable and inartistic 
effect of the horizontal strips in white and heavy-toned red in harsh and 
forcible contrast, placed moreover without apparent vertical support. The 
carved fronts to the boxes were not considered equal in respect of form to 
those at the St. James's Theatre; and the general effect of colour upon them 
was described as pallid and faint—which an excess of durnished gilding does 
nothing to relieve. It was argued that gilding ought to be burnished only 
in a very slight proportion when placed on a white ora light coloured ground ; 
and that the burnishing ‘had in this case completely confused the delicate 
baseo-reHevo forms of ornament. The ceiling, it was observed, offers ав 
agreeable repose to the eye in the circular range of graduated green with the 
full-toned browns prevailing іп the marginal decorations. The general effect 
of the colouring throughout the embellishments is influenced in aremarkable 
manner by the crimson boxes in which the spectator is placed; and this, it 
was argued, constitutes the key-note to which other parts offer but little 
accordance. It was suggested that a charming effect might be obtained by 
the application of different colours for the curtains of the respective tier 
also that the divisions in the boxes ought to be of a neutral colour. The 
character, treatment, and propriety of selection in various details of the em- 
bellishments upon the bax fronts were described and commented upon. It 
was said that forms of ornament prevailing at almost every period had been 
applied -—ancient Greek, Roman, Renaissance, Lonis XIV., Louis XVI., and 
modern French combination, had each assisted to confuse and debase, in the 
motley arrangement, the attributes whose aspects they wore; while the ceil- 
ing itself, which it was stated is almost the ouly portion partaking of artistic 
manipulations, owes its merits to examples of Le Brun. The introduction 
thereon of ropes and masks in basso-relievo, and meretricious glitter of gild- 
ing, whereby the allegoric subjects appear in abeyance, were considered to 
mark — 5 loss of skill between the artists of that and those of the present 

[We do not by any means concur with Mr. Laugher in his sweeping con- 
clusions. We cannot see how the lining of the Бох can serve as the key- 
note to the other decorations, and it has never produced that effect on us. 
Wo likewise differ from him in toto as to the want of effect of the crimson as 
а background to the audience, for we agree with those who hold that it ad- 
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mirably sets off the dresses and appearance of the company, аз indeed ов 
theoretical grounds it might naturally be expected to do. We suspest Mr. 
Laugher has seen the house when there was no audience in it. We аге glad. 
however, to acknowledge in Mr. Langher's essay a praiseworthy endeavour 
to reise a higher standard of criticiem.—Eprror.] 


THE STEAM JET РОВ VENTILATING. 


Professor Раклрлт,іп a former lecture delivered at the Royal Instite- 
tion “ч On Mr. Barry's method of warming and ventilating the new House of 
Lord“, mentioned that a part of the means employed for securing 
a current of air sufficiently abundant to insure the required object was the 
use of a jet of high-pressure steam in the ventilating shaft of that building. 
At a recent meeting Mr. Faraday explained the physical conditions of such a 
steam-jet, and the relations of the vapour discharged from it to the surtound- 


ing air. 

"More than forty years ago, Dr. Young (Nat. Phil, vol. iL, p. 534) bad 
shown that wherever any elastic fluid was forced from a jet with but small 
velocity, the steam proceeded for some inches without observable dilatation, 
and then diverged into а cone; but that when the pressure on this vapour 
was increased, the apex of the cone approached the orifice of the jet; but 
whatever might be the amount of this pressure, the form of the cone con- 
tinued the same. Mr. Faraday proceeded to notice the lines of motion of the 
particles constituting this cone of vapour. The rings of smoke produced by 
the combustion of bubbles of phosphuretted hydrogen on the surface of 
water were exhibited. The revolution of each of these hollow rings on the 
axis of the cylinder which forms it was pointed out, as was their ual ex- 
pansion when rising into the air: and it was shown that each of these en- 
larging rings might be viewed as a magniñed element ef the cone of steam 
issuing from the jet. In the same class of effects Mr. Faraday placed the 
rotating clouds of smoke which are seen issuing from the chimneys of steam- 
boats, &. The force with which the particles of the air surronnding the 
cone of steam produced by a powerful jet were drawn towards it, were shown 
by various striking experiments. Hollow bails of 1 and 2 inches diameter 
were seen drawn into the cone, and sustained floating in the line of its axis, 
even when, by an arrangement of the apparatus, this axis was brought 35° 
out of the perpendicular. An upright gus tube, 18 inches long and 1 inch 
diameter, having one extremity plunged into water and the other end drawn 
into a capillary jet was visibly exhausted of its contained air (the water being 
drawn up from the lower end of the tube) when the сарШагу jet was placed 
within the in-draught of air occasioned by the cone of steam. In closing 
this part of his subject, Mr. Faraday explained the use which has been made 
of a cylindrical or conical jacket to include this steam-cone, and thus to in- 
crease the draught-power of the jet. In the arrangement adopted by Mr. 

for ventilating the House of Lords, this jacket is the ventilating-shaft 
itself; so that there can be no room for the entrance of air to form a down- 
ward current in the shaft. This mode of moving air has been adopted in 
lead-works and other manufactories, for the purpose of washing and con- 
densing the smoke where noxious fumes are generated in the processes. 
Noticing the coolness of the high-pressure ateam, even near the orifice of the 
jet, as being due to the quantity of cold air rushing towards it and diminish- 
ing its temperature, Mr. Faraday connected with this and the other pheno- 
mena the experiment of M. Clement Désormes—who showed that when 
steam, under high pressure, is allowed to escape from an orifice pierced in a 
plate, and a flat disc is brought close to this plate, the plate and disc are 
made to adhere together. In this case, the elastic force of the steam issuing 
from the jet, and which tends to separate the plate and disc, diminishes 
rapidly in its course from the centre to the edges of the disc; at the same 
time, the radial currents by their in-draught, as before illustrated, bring the 
two plates together with a power which is so much greater than the former 
that tbe surfaces adhere. Mr. Faraday finished by noticing the danger of 
conical safety-valves in high-pressure boilers, when the lateral expansioa of 
the conical surface is large iu proportion to the sectional area of the steam 


passage. 


TIRES OF RAILWAY WHEELS. 


The following remarks have been communicated by a correspondent 
(% X. V. Z.“), to the Railway Record :—" It was given in evidence, at an 
inquest recently held to decide upon the fatal results of an accident which 
occurred on the Great Western Railway, that the fracture of the steel tire 
of the driving-wheels of some of their locomotives was by no means ап un · 
nsual occurrence, and that even those tires sometimes snapped when the 
engines were not ranning. The dreadful effects of the accident іп question 
make it evident that nothing should be omitted by which risk may possibly 
be mitigated ; and to this end, among, probably, many better suggestions, 
beg to offer the following, both as respects the cause and its removal, 

“ These steel tires are dovetailed iuto the iron wheel; and being let ів 
hot, it appears to be assumed that the sledge hammers of the forgers will 
cause the two metals—steel and iron—to become properly welded together. 
Now this I venture to dispute; on the contrary, I am convinced nothing 
like a real cementation of the two metals will be effected. If this assumption 
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be correct, it necessarily follows that the iron felloes of the wheel will be 
surrounded by a distinct steel hoop. Now, the transverse section and body 
of boop is very small, compared with that of the felloes, or iron rim, of the 
wheel—consequently, under the enormous pressure of a Great Western 
locomotive, the steel boop will have a tendency to roll owt longitudinally 
more than the iron rim of the wheel; and, so rolling out or stretching, it 
must either fracture the felloes, or the iron rim itself, if it is let into its 
dovetailed bed very tight; or it must become somewhat larger in diameter 
than the felloes of the wheels. If thls latter be the result, we know that 
the wheel and the steel tire cannot, without a jerking back of the tire, 
make the same number of revolutions in any given distance. A tire so en- 
larged, ор an iron wheel, will, when the wheel is in revolution with a heavy 
load upon it, be rolled down tight into its bed at all points behind that of 
its contact with the rail; and, at all points before that, it will be thrown 
partly up and forward ont of its hed, by so much as it is larger in diameter 
than the felloes of the wheel. But when, from any cause—such ав an іп- 
crease of speed, or at some portion of its bed where the steel rim fits tighter 
ibis kind of slipping of the larger outer rim on the smaller inner one, can 
no longer be maintained, the outer, that is the steel rim, must snap, and its 
fractured pieces frequently йу off with great force. But it is stated that 
these tires sometimes snap when the engine is not In motion. Here the 
laws of expansion and contraction, probably, come into action. Supposing 
a steel tire not to һауе been rolled ont, as previously assumed, in running; 
then, when the engine comes to a state of rest, the wheel will begin to dis- 
charge into the atmosphere the extra amount of heat it has acquired during 
its rapid journey; and, though the contractive forces of iron and steel are, 
іш like conditions, nearly the same, yet, the tire being the outside, will cool 
faster, and contract at first more than the body of the wheel; and hence it 
will be likely enough to snap, particularly when the hardness of the steel 
is considered. The converse of all this even might account for the fiying 
of of those tires wheu running, without supposing there were any rolling 
oat of the metal under the enormous load of the engine, with all ita kam- 
mering on the rails. Now, if the cementation of the steel tire and the iron 
felloes of the wheel were perfect, the risk of all such accidents would seem 
to be obviated ; and this occasions me to mention, that I some time back 
observed that a patent had been taken out by a Sheffield gentlemaa—I 
thiok of the name of Sanderson—for welding a steel plate, of sufficient 
thickness, оп an iron bloom, and then rolling out into Бага. Іп fact, it 
seemed to me that this was a plan for plating irou with steel, precisely ou 
a similar method with that of platiag copper with silver, as loug practised 
із the well-known Sheffield plated ware. I һауе uot been in the way of 
learning whether this patent has been successfully worked out; but it ap- 
pears to me it might be well worth the while of any railway company usiog 
steel tires to inquire.” 


ARMY AND NAVY CLUB-HOUSE. 
Table of Dimensions of Coffee-Room, &c., іп some of the Designs. 


Ares Morning- Ares] Drawing- | Area 
Мо. Architect. Coffee · Room. in 84. Room in 8а) Room. іп 84. 
Feet Feet Feet 

ft. ft. ft. ft. ft. ft. 

28 Tattersall 68 by 21 |1428| 55 by 24 1320] 55 by 21 |155 
:552] Fowler and Fisk} 100--32 3200 56—33 |1848) 101--29% |2953 
1 56—25 61428 46—22 |1012 -- — 

3 54—29 611543) 42—29 |1218] 54—29 6/1593 
12 80-27 2160 56—28 1568 56 — 25 |1400 
13 97—23 243) 56—28 1568 47—23 1081 

[14 64—30 61952 306--30 6) 930 -- -- 
15 Fiddian 98—30 2940 44—25 1100 98—30 2940 
jis 42—32 |1344] 53—32 |1196)! 53—32 |1696 
20 75--29 |2175| 58--29 |1682 -- -- 
23 Salvin 85—30 2550 58--30 |1740| 58—30 |1740 
33 85—27 |1685| 58—21 |1218] 58—21 |1218 
38 Lamb 90—23 |2070] 98—21 2058 98--21 |2058 
39 80—31 |2480] 88—26 6/2332] 66—26 61716 
0 Johnson 70—30 2100 57-227 1539 57—26 |1482 
Owen Jones 65—39 2535 39—30 1080 65--39 |2555 
|46 Parnell & Smith} 70—34 |2580] 52—24 1248 55—30 |1650 
49 Granville 85—28 6124621 58—28 611653] 58—28 011653 
50 Fripp 80—31 |2480] 48—24 61176! 80—31 |2480 
53 62—29 61829 55—29 6 1620 -- -- 
57 Alexander 81--32 2592 42--31 |1302 -- — 
58 84—30 2520 56—26 611484] 68—30 2040 
167 93—27 |25111 55—27 3/1499} 55—27 311499 
169 Papworth 80—40 3200 56--28 [1568] 56—28 |1568 
Travellers’ .. 68—24 61066 43 6—24 6|1065 39—23 9| 900 
| Reform 105—27 3105 58—28 |1624) 115--27 (3105 
92—26 612438] 92—26 6,2438 


Conservative ..| 80—28 ae 


“ Including Library, 
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ARMY JAND NAVY CLUB DESIGNS. 


Dear Sir, —On the part of my brother and myself, I beg to say that 
we observe іп your valuable periodical, at page 174 of the last aumber. 
that we are held пр, ех cathedra, as being guilty of perpetrating an un- 
truth In the design for the Army and Navy Club-house, exhibiting by us 
in the gallery of the Royal Academy. As we took the trouble of making 
a drawing of Winchester House, for the purpose of regulating our own 
design, and also the liberty of sending to the secretary and committee that 
drawing, for the purpose of affording a test of the correctness of the designs 
submitted ; and knowing, as we do, that the perspective of our drawing 
is correct, for it is our own handiwork, I beg of your justice to make this 
exculpation as public as the odiom cast by your reviewer upon, dear Sir, 

Your obedient servant, 
Јони W. Parwortn. 


10, Caroline-street, Bedford-square, 18th June, 1847. 


„I write this because, іп a perspective view, such an error or liberty, 
as the case may be, is hardly, if at all, justifiable. 


NOTES OF THE MONTH. 


Avignon and Marseilles Railway.—A serious disaster has occurred on 
the new line of railway between Avignon and Marseilles, which was just 
ready to be opened. The viaduct which carried the railway over the river 
Neurthe, опе of the principal works of art upon the line, bas fallen. The 
particulars of this event had not reached Paris, but it appears that по lives 
have been lost. The damage to the company will amount to from two to 
three millions of francs. 

Crimple Viaduct.—This magnificent viaduct will, when completed, form 
one of the most wonderful of the achievements of science in railway con- 
struction in the kingdom. Its massy towering piers are now all reared, 
and its lofty expansive arches, stretching their wide concavities across the 
deep glen, will shortly be brought to a close. Those of our readers who 
may be unacquainted with this structure, шау feel somewhat interested by 
a brief description of its situation, and an accurate admeasurement of its 
gigantic form. Its situation is about a mile to the south-east of Harrogate; 
it is intended to convey the Harrogate and Church Fenton line of railway 
across the Crimple Valley. The viaduct consists of 31 arches. each of 52 ft. 
span, and the loftiest are 180 ft. іп height. The piers on which they rest, 
39 in number, are about 20 ft. each in thickness at the base, and are com- 
posed of immense blocks of hard granite. The top of each pier, immedi- 
ately beneath the springer, is 8 ft., and the quoins 4 ft. in thickness. The 
abutments are thickiy flanked, and joined by lofty embankments. The 
line at the south end is carried through a long deep tunnel; while at the 
opposite extremity it proceeds along a deep rocky cutting. The whole 
length of the masonry is aboot 1856ft. Between the first and second but- 
tresses at the south end runs the line of the Leeds and Thirsk Railway, 
which is carried along the mountain side a considerable distance, and 
afterwards thrown across the vale by another viaduct, which, however, 
appears very diminutive compared with the one described above. The 
part of the valley over which the monster viaduct is thrown, is а beautiful 
and romantic little defile between two high rocky mountains, whose steep 
aod rugged sides are covered with a profusion of heath, brushwood, and 
other kinds of vegetable life, indigenious to the mountain oil. Harrogate 

етай. і 

The Exhibition of Oil Paintings at Westminster Hall, must. be looked 
upon as satisfactory on the whole, while the awards of the Commissioners 
can scarcely be impugned. The works аге 120 in number. The 500i. 
prizes are given to Мг. Armitage, for Біз Battle of Meanee, а most 
spirited work; to Mr. F. R. Pickersgill, for the Burial of Harold; aad 
to Mr. G. F. Watts, for his Sketch of Alfred inciting the English to meet 
the Danes at Sea. The 3001. prizes are given to Messrs. John Cross, 
P. F. Poole, and J. Noel Paten. The 2001. prizes to Messrs. J. E. Lau- 
der, Charles Lucy, and J. С. Horsley. Among the remaining meritorious 
works are those of Мг. 8. Gambardella, Mr. Wm. Cave Thomas, Mr. 
Salter, Мг. Crowley, and Mr. Brunniog. The great defect is ір the choice 
of subjects, showing the want of liberal education on the part of the arti sts 
It was not so in the middle ages; bnt now the artist thinks he need only 
study with bis pencil, that he can learn enough by his own observations, 
without having recourse to the observations of others. The partisans of 
& art-cultus” and artistic neology had better look to this. 

The Opening of Hartlepool West Harbour and Docks, situate near the 
village of Stranton, about a mile and a half to the south of Hartlepool, 
close upon the sea-shore, has taken place. The dock comprises ар area 
of about eight acres of water, and bas substantially-built quay walls on 
every side, and in cases of danger is calculated to afford а convenient place 
of shelter and security for a large number of vessels. The harbour com- 
prises about fourteen acres of water, and is enclosed by two bold piers 
jutting into the sea, the whole built in the most solid and substantial 
manner, Vessels can always be afloat in the dock with twenty-three feet 
of water, if required. А graving dock has also been 
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Овітолву —We have to record the death of Mr. John Buonarotti Pap- 
worth, late Vice-President of the Royal Institute of British Architects, 
which occurred оп Wednesday, the 16th ult., at his residence, Park End, 
St. Neot’s, whither he һай retired from London, after more than fifty years 
of professional practice. Early in life, his excellent judgment and a kind 
heart acquired for him the intimacy of the leadiug artists, and also the 
confidence of many wealthy amatenrs as to the direction of their patronage, 
and as to the decoration of their mansions; in this course he origivated and 
accomplished the adoption of the tasteful style of modern furniture, from 
which cause he was selected by government to carry out the foundation of 
the School of Design at Somerset House. His works on garden and rural 
architecture, very favourably received by the public, were the resalts of 
his experience іп landscape gardening, which he joined as a profession 
with bis other art. Amongst the clients to whom he owed an extremely 
varied practice, he numbered several of the late branches of the royal 
family, especially the Princess Charlotte, and also the present King of 
Wiirtemberg, from whom he, having designed the Palace and English 
Park ай Kaunstadt, received the appointment of architect to his Majesty. 
His son will have the satisfaction of remembering how highly Mr. Pap- 
worth was respected, not only by bis private friends and by Мө clients, 
bnt hy those severer judges, the members of his own profession, to whose 
splendid token of their esteem we gave publicity at the beginning of the 
year, 


LIST OF NEW PATENTS. 
GRANTED 1N ENGLAND FROM MAY 22, то JUNE 24, 1847. 
Sir Months allowed for Enrolment, unless otherwise expressed. 


Henry John Nicoli, of 114, Regent-street, Middlesex, tailor, for“ Improvements іп 
garments, and tn pockets, bags, and other receptacies.”—Sealed May 22. 

Sydney Smith, of the county of the town of Nottingham, engineer, for “a certain Im · 
proved apparatus for determining the pressure of steam in boilers, and regulating the 
dampers of a furnace. May 22. 

William Bridges Adama, of Old Ford, tn the county of Middlesex, engineer, and Robart 
Richardson, late of Manningtree, in the county of hat now of Hadleigh, tn the 
county of Suffolk, for “ certain Improvements in the construction of railways, and of en- 
gines and carriages used „ and also in transport and storage arrangements for the 
conveyance, management, and preservation of perishable articles, ”—May 22. 

Moses Poole, of London tileman, for “ Improvements іп the constructio: у 
matic springs ‘and presses” (A communication)}— May 22. 2 У pee 

Jean Marte Fourmentin, of New Bridge-street, Blackfriars, tleman, for Improve- 
ments in the manufacture of carbonate of lead." Na 22. m ЕГЕТЕ 

William Edward Newton, of Chancery-lane, Middlesex, civil engineer, for “а 
Improved instrument or apparatus for making or manufacturing capsules for о 
medicines, preparations, or other Шапа or solid preparations,” (A communieation.) 

ау 22. 


John Altken, of Russell-street, Bermondsey. leather dresser, for Improvementts іп 
steam-engines от atmospheric engines, in distilling and pumping water.”—May 22. 

Willam Dyne, of Rochester- Stoke Ni „ Middlesex, corn шетсһап! 
Morys Hagen, of Church-street, Stoke Newington, for “ certain Improved Аттар the 
protecting life and property in cases of shipwreck.” — May 22. 

Charles Chinnock, of 52, Regent’s Quadrant, Middlesex, for “ Improvements in regu- 
lating motion, and controlling friction in the joints and other parts of furniture, machinery, 
and carriages.” May 22. 

Henry La Lievre, of Cleveland-street, Mile-end, Middlesex, for ч Im ts А 
ing and stretching siik, and In finishing piash.”—May 214. 88 
ee eee 

се rovements in the machinery for cu and in is 
veneers.” 6 communication.)}—May 25. . ying and uniting 
i Christian Schils, late of Frankfort on еы pores but now of Manchester, for “certain 

improvements in machinery or apparatus for соп кезд steam hich sald improve: 
аге also applicable to other similar purposes, May 27. Шы = ў = 

Alexander Allan, of Crewe, in the county of Chester, engineer, for . certalu І - 
ments іп turn tables, to be employed on, or in connection with railways, part or pars of 
Watch, sald improvements are also spplicabls to the construction of tubular T5,” =m 

ау 27. Б 

Henry Gilbert, of Marina, St. Leonards, surgeon, for ‘Improvements in apparatus fo 
holding sacks to facilitate the filing them with corn or other material. Му 
Henry McEvoy, of Hall-street Works, Birmingham, machinist, for 1 
the manufacture of, and in the packing hooks and eyes.” Мау . e 


jamin Tho of Wolverhampton, iron master, for * I 
... ̃ Mag жанай 

James Johnstone, of Willow Park, Greenock, Esq., for“ 

07 + May L. > „ Esq., for “ certain Improvements in the 

James Biewitt, of Llantarnam Abbey, м 
“Improvements in the manufacture of malleabis 

Archibald Brooman, of Pleet-street, for “certain Improvements in the processes and 
machiny employed in e and bleaching.” (А — — 27. 

Alfred Stevens, of 2, Queen’s Terrace, Salut John’s Wood, Middlesex, chemist, for “а 
new or Im Preparation or рге tions of certain tances making 
gintinous componnds.”—May 29. pepan s S Бі ея 

Francis Bernard Bekaert, of Rue Royale, Exterleure, Brussels, in the kingdom of Bel- 
Е for “а method of the quantity of - 
Sortie milk 27 25 increasing q ty of cream procured from and pre 

William Horne, of Leng-acre, Middlesex, coach-maker, George Beadon, of Battersea 
Fields, 8 and. Andrew 3 of Min: 

12 etna caliente oY wall, Middlesex, engineer, for Improvements 

Josiah George Jenn of Great Charlotte- street, Blackfriars, “ Improvement 
water-closets, and іп m joints and connections of — в. А oe 

Christo Niekels, of York-road, Surrey, tleman, for “ Improvemen 
еше ы та аа, and in giving elasticity to certain articles —— eee 

о е, near Manchester, mach! t 
а ot ет 3. ое maker, for “ Improvements іп looms | 


in the county of Monmou oy fe 
iron.” —May 2. ақыт 
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Thomas Woodbridge, of No. 10, Osborne-street, Whitechapel, Middlesex, corn-dealer, 
for ‘a certain Improvement or certain improvements in steam engines.” —June 3. Ы 

Samuel Benjamin Edward Berger, of Abchurch-lane, in ths city of London, merchant, 
for “certain Improvements in the construction of railway earriages. June 3. 

George Taylor, of Holbeck, near Leeds, mechanic, for “ Improvements in the construc. 
tion of engines and carriages to be used on railways.” June 

Richard Clark, of 447, West Strand, lamp manufacturer, for certain Improvements 
in the production of artificial light, and іп barners, lamps, and candlesticks.” June 3. 

Samuel Ellen, of Grange-road, редят gentleman, for Improvements in the 
manufacture of losh hide leather and other ol 'ieathers.”—June 8, 

Charles Larrard, of Leicester, machinist, for Improvements іп machinery for cutting 
wood for the manufacture of bobbins and other articles.”—June 8. 

Henry Cox, of No. 2, Сћарре!.рівсе, Battersea Fields, 8 , for * Improvements 
the preserving and preparing of wood, bricks, tiles, and other tances,” —June 10. 
Bondy Azulay, of Rotherhithe, In the countyof Surrey, printer, and Abraham Solomons, 
of the Б де of London, merchant, for “ certaln Improvements in the manufacture of char. 
coal and other fuel.“ June 10. 

William Darling, of Glasgow, Scotland, iron-founder, Өт“ Improvements in moulding, 
and in the manufacture of certain articles of cast irou,” — Jane 10. 

William Beckett Johnson, of Manchester, engineer, for “ certain Impsovewents te the 
construction of locomotive engines, to be used upon rail or other ways, which improre- 
ments are also applicable to carriages used upon raillways."—Jane 12. 

James Johnson. of Bradley, in the county of Stafford, iron founder and boller maker, 
for Improvements іп the manufacture of rivets, ral:way, or other pins, bolts, nats, and 
aplkes. “June 12. 

John Mercer, of Oakenshaw, and John Greenwood, of Church, both In the county of 
Lancaster, chemists, for Improvements in certaln aubstsnces а to the mamo- 
facture, scouring, and washing wool and woollen fabrics and other substances." — June 

George Edmund Donisthorpe, of Leeds, in the county of York. manufacturer, for Im- 
provements in weaving and sploning wool and бах, in treating wool previous to spia- 
ning, вой heckling flax.“ June 12. 

Joseph Wilcock, of Barnaby, in the ызметі of York, gentleman, for “ certain Improve- 
ments in the ventilation of mines.” June 12. 

James Richards, of New York, engineer, for Improvements іп constructing pistons.” 
—June 12. 

Francis Bowers Stevens, of Hoboken, in the county of Hudson, in the State of New 
Jersey, in the United States of America, engineer, for “ Improvements ln applylng means 
and apparatus to ships and vessels, to improve their speed. June 12, 

John Lane. of Orlel-street, Liverpool, brewer, for “‘ Improvements in railway carriages 
and engines.”— June 15. 

Richard Roberts, of Manchester, engineer, for “‘ Improvements іп machinery for pre- 
paring and spinning cotton, and other Abrous substances.”—June 15, 

James Timmins Chance, of Handsworth, іп the county of Stafford, glass manufactures, 
for Improvements in the manufactare of glass.” (A communication.)—Jane 15. 

John Lane Higgins, of Oxford-street, Middlesex, Esq., for “ Improvements lu the con- 
struction of wi; and windlasses.”—June 15. 

Frederick Theodore Philippe, of Bellfeld Hall, in the county of Lancaster, calico pini, 
for ‘certain Improvements in mac or apparatus for stretching, drying, бам. 
ing woven fabrics.”—June 15, 

Alexander Symons, of London- street, Fencharch-street, merchant, for “ Improvements 
in rallway carriages in preventing accidents on railways, and ascertaining the speed of 
carriages.”—Jane 15. 

ove Hoaghton, of аласта in the conny of Lancester, for * certain Improvemests 
Іш mach ога tus, used in reparation and ning of cotton, wool, 
and other fibrous — — 15. 8 ча 

Henry Pooley, of Liverpool, iron founder, for “ certaln Improvements In weighing ma- 
chines. —June 16. 

James Hill, er Bridge, in the a of Chester, cottou spinner, for * Improve- 
ments in or а е to сегізіп machines for в and cotlen, 
wool, and other Abrous aubstances,”—June 19, propering, ene and аман 

Samuel Keeling, of Hanley, in the county of Stafford, for “an Improved method of 
making candlesticks.”—June 19. 

James Murdock, of 7, Staple Inn, Middlesex, patent agent, for “ап Improved mode of 
manufacturing woven goods figured on both Ade. use 19. 

Francols Henri Blekes, of Mayence, оп the Rhine, gentleman, and Meyer Henry, of 
Colonial Chambers, Crutched merchant, for “certain Improvemests in 
manuring, or preparing corn, seede, planta, and trees, and in fertUising land.“ June 19. 

William Vickers, of Sheffield, steel manufacturer, for Improvements іа the manufac. 
turer of lron.“ June 19. 

Thomas Russell Crampton, of Adam-street, Adel for Im ta in 
locomotive — Jane 19. ee на 

James Robertson, of Great Howard street, Liverpool, for ‘Improvements in the ma- 
nufacture of casks and other wooden vessels, and іп machinery for cutting wood for thet 
and other purposes. June 19. 

John Macintosh, of Bedford-square, Middlesex, for Improvements in engines to be 
worked by steam or other suitable fluid, and tmprovements in propelling carriages snd 
vessels.” — June 22. 

James Soutter and Willlam Frederick Hammond, of the Spread le Works, Lime- 
house, engineers, for * certain Improvements jn the steam engine, in machinery for 
propelling.” June 22. 

John Obadiah Newell Rutter, of Brighton, gas engineer, for “ certain Improved me- 
thods of, or apparatus for conveying intelligence.”—June 22. 

Henry Mapple, William Brown, and James Lodge Mapple, of Childs НІШ, Hendon, for 
* Improvements in communicating Intelligence by means of electricity, and In apparates 
2 thereto, part of which improvementa are also applicable to other like purposes.” 

une 28. 
Jobn Richard Watson, of Pentonville, Middlesex, gentleman, for “an Improved ins- 


ment for registering ап at sea.” June 24. 


ERRATA.—In the last number of the Journal, in our review of Mr. 
Hann's “Treatise on the Steam Engine,” page 195, for 


z= p(l—cosg)+—cosé, read 


3) 
a= = p (1 = 0089) +r (1-3 con 6). 
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THE NEW PALACE АТ WESTMINSTER. 


( With an Engraving of the House of Lords, Plate XII.) 
Cranes Barry, Esa., ARcarrect. 


We this month, agreeably to our promise, give a second view of the 
interior of the House of Lorde ; it is a transverse section, or view of the 
north end, showing the Reporters and Strangers’ Gallery. The archway 
vader the centre of the gallery is the principal entrance to the Honse, 
and the side arches enclose two small waiting rooms оғ lobbies, The 
arches above the Gallery, and the centre one below, are filled in with 
cloth coraios. The frout of the Galleries and the enclosure to the 
Lobbies below are of wainscot, and the arches above of stone. The faces 
of the spandrels and ribs are elaborately gilt, similar to the side elevation. 
The Piate is drawn to the same scale as the one іл last month’s Journal. 


The following is Mr. Barry’s report of the state of the works on June 
30, 1847 :— 

The carcase works of the portion of the building towards New Palace 
Yard are eotirely completed. 

The Victoria Tower is abont 90 feet high; the carving of the stone 
groin within it is completed, and the scaffolding is removed. 

The Clock Tower is also about 90 feet high. Framed scaffolding and 
hoisting apparatus have beeo prepared, and are now being fixed for the 
upper portions of those towers, which are not yet contracted for. 

The stone groio over the Central Hall із now being turned, and is far 
advanced to completiun. 

St. Stephen’s Hall is in part carried up to its fall height for the roof, and 
the remainder is, upon an average, within abont 10 feet of the same level. 
St. Stephen's Porch and the western entrance of the buildiog is carried up 
to the height of about 80 feet above the ground. 

The Commons’ public lobby, and the central masses of the building 
above the corridors and public staircase, are, upon an average, within 
about 10 feet of their full height. 

The House of Commons’ ceiling, beams, and bracketting, and the stone 
screens at the north and south ends of the house, are completed. Тһе 
fittings and finishings of the house are not yet ordered, as no decision is 
yet come to respectiog Dr. Reid’s plans for warming and ventilating this 
portion of the building. 

The House of Lords, the royal ante-chamber, and the house or public 
lobby, with all their warming and ventilating arrangements aod apparatus, 
are (with the exception of a portion of the stained glass, the fresco paint- 
iogs, statues, and other works of art) completed; and those portions of 
the building were occupied for the first time immediately after the Easter 
tecess of the present year. ` 

The fittings of the old House of Lords were removed during the Easter 
recess, the house converted into a gallery of approach from the House of 
Commons, and other communications made between the temporary and 
the pew buildings. 

The fittings and finishings of the libraries and refreshment rooms are 
near tompletion, A considerable extent of joiners’ work in ceilings is 
prepared: much of it is fixed, and other fioishings are executed іп other 
portions of the building. 

Ten new committee rooms in the river front have beeu temporarily fitted 
ap for use since Easter. 

There are at present 1,376 шеп engaged upon the works of the New 
Palace, of whom 708 are employed at the building, 147 at the quarries, 
228 at the government works at Thames-bank upon the joiners’ fittings 
and wood carvings, and 198 upon miscellaneous works both at the building 
and elsewhere. 


A Builders’ Benevolent Institution is about being established for the 
relief of decayed masters іп the building business, and also for the relief 
of workmen in the employ of a subscriber, who may meet witb an 
accident ; it is also proposed to establish Alms-houses when an adequate 
sam can be raised. 


No. 119.—VoL. Х.--Асоовт, 1847. 
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CANDIDUS'S NOTE-BOOK, 
FASCICULUS LXII. 


41 must have liberty 
Withal, as large a charter as the winds, 
To Мот on whom I please.” 


І. “Why work we not as our forefathers wrought,” is а question that was 
put by Мг. Scott as the motto to his design for the Army and Navy Clab - 
house. No doubt it is one which he considers unanswerable ; yet the design 
iteelf farnished a tolerably conclusive reply, as did likewise one or two 
others which appeared in similar architectural masquerade, having assamed 
the costume of medisevalism. Clubs and Club-houses, however, are institu- 
tions belonging exclusively to modern civilisatlon and-refinement. In former 
times, there was nothing whatever analogous to them, unless it were con- 
vents,—ccenobitism, or living in common, and the exclusion of the society of 
the other sex, being one great characteristic of both. Yet there all resem- 
blance ends; modern coonobitism being of quite a different stamp from that 
which was in vogue among onr “ forefathers.” Everything has been meta- 
morphosed—either greatly reformed or else grossly perverted. The Coffee- 
room hes taken place of the Refectory, and the epicurean carte has put 
the meagre days of the “good olden times” to flight. Are the latter, then, 
to be now restored ?—or are we to return to medisevalism only by halves? 
If we are to be archaic in our buildings, why not also іп our dress, in our 
speech, in our amusements? Why do we not dine as our forefathers dined ? 
Aud we might go on adding question of the kind to question, till we asked: 
why are we not our veritable forefathers themselves ?—Sentimental archeo- 
mania is опе of the fashions of the day, and one whose very extravagance 
will sooner or later bring it into contempt, when it will be pat on the same 
shelf with bibliomania and other exploded follies. Like bibliomania itself, 
archwomania is—although it does not absolutely exclude them—quite inde- 
pendent of any knowledge of, or taste for, the intrinsic æsthetic value 
of the class of productions it concerns itself with. The one prides 
itself upon estimating buildings as the other does books—by merely extrin- 
sic circumstances, instead of judging of them by their architectural or 
literary worth. The building may be rubbish, the book may be—rabbish 
also; but if the one can be proved to be of the date of the Conquest, the 
other he a black-letter edition—perhsps ап unique сору in the original 
binding—your archæomaniac and your bibliomaniac fall into ecstasies,— 
that is, provided there be anybody present to witness them, auch raptures 
being themselves far too valuable to be acted in private. Your archo- 
maniac will, perhaps, be able to tell yon the date of every part of a cathe- 
dral, and the names of all the respective bishops or other fonuders, together 
with many other, no doubt, highly curious, yet altogether extrinsic, matters ; 
but ask him for a critical elucidation of individual and aggregate beauties, 
and he stares at you with contempt, if not with horror—probably the latter, 
for be feels very uncomfortable in your company. Yon seem to expect 
something like reasoning nous from him; while be demands the unquestion- 
ing admiration of implicit faith from you.—Go to! you аге a heretic! 

II. Among the designs for the same building, namely, the Army aud Navy 
Club-house, was another Gothic one that was ao absolute bargain; for, 
althongh it showed a lofty structure, bristling with pinnacies, and crowded 
with canopied niches and their statues, aod the whole was to be executed in 
real stone, the estimate was neither more пог less than the exact £30,000; 
which rigourously prescribed sum was conscientiously adhered to by nearly 
every ove of the competitors, notwithstanding the prodigious difference of 
the designs themselves, in regard to a great variety of circumstances affect- 
ing cost. But, alas! even such tempting bargain as the design alluded to, 
did not tempt the gentlemen of the Army and Navy Club. Perhaps they 
rather looked at that and the other Guthic designs with con-tempt, as silly 
at-tempts to make them make monkeys of themselves, by aping the arcbi- 
ture of monkery and monkish times. Let us not mock “ our forefathers,” 
by substituting mere mummery for art. 

III. We have outgrown mediæval architecture. It is a garb which, 
besides that it ill accords with the rest of our social costume, would require 
to be enlarged—to be both greatly lengthened and wideued, in order to fit 
it to the present stature of civilization. It may become the churob well 
enough, as being of the true clerical cut and “cloth.” But for ordinary 
purposes, and all sorts of purposes,—that is not to be thought of seriously. 
Nevertheless, it is stated that the Carlsrube Theatre, which was 5 iy barng 
down, is to be rebuilt in the Gothic style—~at least, some such шесі is enter- 
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tained, and Heideloff has been specially invited to furnish designs іп that 
style. Still, complimentary as this looks to Gothic architecture, it may 
fairly be questioned whether the compliment will not be resented rather as 
an insult, by the staunch advocates for medimvalisam. To apply such a style 
to a theatre will be deemed by them little less than a downright profanation 
of it, One inevitable scandal will be, that Precedent mast be rudely shoved 
aside, there being no precedent whatever for any profane structure of the 
kind in all the remains of the middle ages. Innovations, and very extensive 
ones, there must be, in order to accommodate the building to its express 
purpose. The idea is not, indeed, quite new to the Germana, a private court 
theatre having been built some few years ago, by Ottmer, іп а sort of Gothic 
—but of such sort, as would certainly scandalise our Pagins and our Wil- 
lisas. Whether Heideloff will acquit himself of the difficult task imposed 
upon him, much more satisfactorily, may be doubted, since the very fact 
which is alleged as peculiarly qualifying him for it, must in a great measure 
disqualify him also; because if he has all along devoted himself exclusively 
to the study of Gothic architecture and art, he must come quite unprepared 
to such a very special subject as a theatre, which is, moreover, one that 
demands ability of а particular kind. His designs for Gothic furniture do 
not promise much for hia power of invention—that species of invention 
which consists in re-combining forms and details into novel applications of 
them, and adding others to them where necessary, conceived in the same 
spirit and treated with the same gusto. 

IV. Although in his lately published lecture on the “Education and 
Character of the Architect,” Professor Donaldson earnestly recommends the 
study of biography, and especially commends Milizia’s “ Lives,” he seems to 
think that no farther dose of biography is now wanted. At least, he has ex- 
pressed no desire to see some one undertake а continuation of that work, 
bringing it down to the present time. Such а continuation of it ought to be 
fully as interesting as Milizis’s work, which, to say the truth, hardly pre- 
tends to be a readable book, though useful enongh as one of mere reference. 
To say the truth again, there is very little that answers to the idea of bio- 
graphy in it, most of the lives being very jejuue notices of the individuals 
themselves, with a dry enumeration of tbeir principal buildings. The sub- 
jects of such biography have since then greatly accumulated, although it 
must be confessed that materials for them are in many instances very scanty, 
owing to their not having beeu collected while they were within reacb. Still 
there is very much lying scattered about, which requires only to be searched 
ont and put together. It will, perhaps, be said that in the two last genera- 
tions of architects who have gone off the stage, there were few who distin- 
guished themselves eitber hy great works or great talent. Still, there were 
many of celebrity, whether that celebrity was merited or not, and several of 
great ability also,—persous quite as worthy of a niche in biography, as аге а 
very great many of those recorded, and merely recorded, by Milizia, It is iu 
one respect all the better if there are comparatively few to be spoken of, 
because in that case there is room for biographical narrative and critical ге- 
mark. Something more attractive and instructive also than such mere 
skeletons, аз many ої the notices in Milizia are, is highly desirable ;—some- 
thing sufficiently readable to impress itself on the memory ;—something ana- 
logous in plan to Jobnson’s Lives of the Poets.” Properly written, the 
biographies of architects, or indeed any artists, might be made to comprise a 
great deal of valuable preceptive comurent, illustrating and illustrated by the 
buildings themselves that are spoken of; and even where they must be spoken 
of with censure, art and good taste are benefitted by the exposure of шіз- 
takes and errors. It is almost as necessary to know what we ought to avoid as 
what we ought to imitate ; otherwise we have only one-half of the experience 
necessary for our guidance, and are in danger of ranning aground on the 
very same shoals that others have been wrecked upon, merely because the 
mistaken, not to say dishonest, lenity of biography and criticism has not 
pointedly marked out for our warning, those concealed dangers. 

V. Not long ago а volume made its appearance, which promised beforeband 
to be an unusually complete piece of architectural biograpby, the whole of it 
being devoted to the life of James Gandon. As the subject of it could pos- 
sess no interest for the general public, it was almost to be taken for granted 
that ix would contain a great deal that would be particularly interesting to 
architectural readers. lostesd of which, it bas no interest at all for апу 
опе: asa biography it is a nullity, there being nothing in the history of the 
man himself but what might have been related іп а couple of pages. His 
was not a life replete with incident like that of Benvenuto Cellini; neither 
is it made а vehicle for bringing us acquainted, except here and there merely 
nominally, with other individuels who were of particular note. The anecdotes 
with which the book is eked out, are all of the most trivial description; and 
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the notices of contemporary artiste—nearly all of them, by the by, painters— 
аге as dull as they are meagre, or rather are so meagre as to be almost of ne- 
cessity very dry and dull also. The only one of whom we are allowed to obtain 
more than a mere glimpse, is Pani Sandby, whoexhibits himself as a humourist, 
in which character he prepossesses us not a little in his favoar in one or two 
very lively and playful letters—the only Bonne bouche in the volume. As to 
Gandon himself, he might just as well have been any thing elee—a builder 
or contractor, for instance—eas what he was; and the book might still have 
been just what it is now. That he was an architect seems to have been all 
but entirely forgotten by his biographer. Though he did not erect many 
structures, those which he did were important ones; accordingly they ought 
to have been made the subject of full description and discussion : or if his 
works do not deserve it, but are as uninteresting as his own life, why should 
his biography have been attempted st all? At auy rate, one work there is of 
his which would have afforded ample matter for notice, namely, the two 
supplementary volnmes to the “ Vitruvius Britanniens, for upon them might 
very properly have been founded a review of the state of architecture in this 
country during the period they illustrate. As it is, the “ Life” of Gandon 
fully verifies the proverb, that “‘ God sends meat and the devil sends cooks.” 

VI. Allan Cunningham’s “ Lives of British Architects,” are just what they 
were intended, a few popular and pleasingly written biographies of the kind, 
derived from accessible sources, interspersed with snperficial, and some of 
them erroneous, remarks, that may pass for very respectable second-hand 
criticism. With him, Vanbrugh the architect is eclipsed by Vanbrugh the 
dramatist. Allan contented himself with what he conld find at hand and 
shaped-out for him, without looking about for more raw material. James 
Wyatt is excluded, although he was most nndeniably of extraordinary vogue in 
his time, and also in some measure makes epoch in his profession by having 
been one of the first to practise revived Gothic architecture to any extent. 
Notwithstanding, too, that he himself was а Scotchman, and not deficient in 
nationality, Allan gave us no biography either of Sir William Bruce, or 
Robert Adam ;—and the omission of the latter is remarkable enough. 

VIL. If we turn to the continent, we shall there discover many important 
names that are now become available for architectural biography,—euch for 
instance as Percier, Cagnols, Piermarini, Scbinkel, and quite recently, 
Friedrich Gartner. Of these, with the exception of the last, various memoirs, 
and some of them of considerable length, and critical as well as biographical, 
are to be met with in foreign publications; as are likewise those of a great 
many otber Freucb, Italian, and German architects, Most of them are 
quite as well written” as Milizia’s Lives ? some of them Incomparably 
better. As to Mrs. Cresy’s translation of the latter, it is charitable to suppose 
that sbe was learning Italian at the time, and turned the book into English, 
for there are passages in it of which it is impossible to discover the meaning 
at all without referring to the original, Milizia required not а lady trans- 
lator, but one thoroughly conversant with architecture, and capable of 
officiating as his annotator also. 


HISTORY OF ARCHITECTURE IN GREAT BRITAIN, 


A Brief Sketch or Epitome of the Rise and Progress of Architecture 
in Great Britain. By James ELMES. 
t‘ Epitomes are helpful to the memory, and of good private use.” 
Sin Henry Worron. 


(Continued from page 210.) 

The great epoch of modern architecture in England is that of Wren, and 
was created by the fire that reduced the city of London to a mass of ruins. 
Wreu was fortunate in falling upon such an opportanity, and London was 
fortunate іп finding such au able rebuilder es Wren, who was а singular 
combination of the greatest powers of the human mind. Не wasa subolar, 
а poet, an artist, ап astronomer, a mathematician, an engineer, аң arobi- 
tect, and a profound philosopher. Nothing was too difficult for his aspir- 
ing and powerful mind. Не was born when Charles I. was in the senith 
of his power, having then sat on the throne of Great Britain, as its seoond 
monarch, about seven years. How that monarch patronised architecture 
and the other arts of design is before recorded. Wren began his public 
career at a very early age; but, unlike the generality of precocious youths, 
retained his intellect unimpaired and bis body vigorous to a Nestorian 


age. 


1847.) 


He left Westminster school and was entered a gentleman commoner of 
Wadham College, Oxford, at the early age of fourteen. Although so 
yoong, he obtained the notice and friendship of the greatest men then re- 
sident іп that oulversity. The great mathematiciac, Oughtred, then a Fel- 
low of Wadham, records his talents iu his “ Clavis Mathematicus,” and 
Dr. Joho Wilkins, the thea warden of his college, introduced him as a pro- 
digy of science, to the Elector Palatine Prince Charles, who was ona visit 
ta that distinguished seat and semiuary of learning. He had previously 
keown this illustrious Prince when оп а visit to his father’s house, the 
Deanery at Windsor, and took this opportunity of presenting some scientific 
inventions by the desire of Dr. Wilkins, and recorded them in a Jetter® to 
His Serene Highness. Asa scholar, һе was commanded by Sir Charles 
Scarborough to translate Oughtred’s “ Geometrical Dialling” into Latin, for 
the ese of the learned шеп of Europe; and this when he was only in his 
Isch year. In (һе ваше year he invented and received a patent for ап in · 
strument for writing with two pens; aad it is recorded as a singular coin- 
cidesce that Sir William Petty, the founder of the noble family of Lans- 
downe, invented a similar machine in France, and obtained a patent in 
Eagiaad in the same year with his youthful cotemporary. He was at the 
same period engaged by Dr. Sir Charles Scarborough as his demonstrating 
essistant in hie lectures on anatomy, of which appointment he was so 
proud, that he communicated it to his father in a letter of elegant Latin, 
He aléo signalised himself as an astronomer, a scholar, and a poet, by a 
series of Latin metrical stanzas, proposing a reformation of the ancient 
fables of the signs of the зойіас; an algebraical treatise on the Julian 
period; and a Latin treatise on spherical trigonometry. 

Few men of any time have exhibited a more expansive mind than Wren: 
like Michael Angelo, nothing seemed too great, too difftcalt, or too minute 
for its investigation. At one time sweeping the heavens with ‘Galileo's 
tube,” tracing the motions of planets and comets through empyreal space; 
at another seeking the properties of insects and animalcnie with the micro- 
scopic lens; occupied in his study by storing his vast miud by the treasures 
of ancient lore; giving to the learned his disconrses in Latin, worthy of the 
Augustan age; improving machinery for tillage, the meusuration of time, 
registration of changes in the atmosphere, and other useful projects. In 
fact, his mind was never unemployed ; he studied, as Horace directs, by 
day and by oight, and of по man could it be more truly said, nulla dies sine 
linea. ў 

Whilst Wren was pursning his course of studies and inventions with in- 
defatigable industry, giving to the worid useful discoveries at an age when 
others were studying their elemeuts, a circumstance occurred that gave a 
powerful direction to Wren’s mind. In 1648, Wren's 16th year, Pope In- 
nocent X. announced to the world, that St. Peters, the great cathedral of 
Catholic Епгоре, was then completed, under the superintendence of the 
illustrious Beruinl. This great event was the engrossing topic of the day, 
and induced Wren, among others, to the examination of its claims to cele- 
brity, by comparing it with the great works of the ancients and their агоћі. 
tectural law-giver, Vitruvius, which was then a sealed book but to the 
learned. This new study enabied Wren, in after days, to compiete our 
Protestant cathedral of St. Paul by himself, whilst that of St. Peter's occu» 
pied the talents of twenty architects, from Bramante to Bernini, including 
Raffaelle and the mighty Buonarotti, who ralsed, as he had promised, the 
Pantbeon into the air. Nineteen popes, from Julius II. to Innocent X., 
aided by forced contributions from the whole Christian world, raised the 
one: а single people, in three short reigns, by one architect, a single dio- 
cesan Protestant bishop, from по fands bnt those voluntarily given by the 
people, accomplished the other. 

Wren's society and advice was sought by all the Шазігіопв in birth and 
miod. His reputation was not merely British, it was European. At oue 
time, he is sought by Helvicus to illustrate his chronological tables by an 
algebraical calculation of the Julian period; at another, invited by the 
illustrious Boyle to examine the hypothesis of Des Cartes on the pressure 
of the atmoepbere, which indisputably gives to Wren the invention of the 
barometer; again, Dr. Willis desires his assistance in dissecting and pre- 
paring a treatise on the anatomy of the brain. Immersed in the numerous 
engagements consequent ор being elected Fellow of All Souls, Oxford, and 
the preparation of an inaugural discourse on being appointed professor of 
astronomy in Gresham College, һе found time to solve Pascal’s problem, 
and to proponnd another, originally proposed by Kepler, and privately an- 
swered by himself, and was the only solution ever given to lt. Hundreds 


% Elmes’ Life of Wren, Appendix No. 2. 
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of such instances, in every branch of solence, occur in his biography, from 


an investigation into the motions of the satellites of Jupiter, and as Savillian 


professor іп Oxford to report on the constellation Taurus, to an earnest 


solicitation of his friend John Evelyn, e оп the education of his son, to 


which Wren applied himself with as mach sincerity and zeal as be did to 
the questions of the most learned in Europe, and to the king's command to 
make u globe of the moon. Sought for both in Oxford and in London, his 
presence at one causing regrets for his absence at another; filling with uu- 
exampled earnestness and seal the astronomical chairs of the university 
and the metropolis, descanting to them upon the starry heavens, and enter- 
taining the members of the newly-formed Royal Society by microscopical 
disquisitions upon the smallest insects, and with ever-recurring novelties 
іп mechanics, he stili found time (о caltivate the arts of design, and the 
still more abstruse acience of chemistry, which be studied with other learned 
cotemporaries under the celebrated Rosicrucian philosopher, Peter Sthael, of 
Strasburgh, who was invited to Oxford and courteously entertained by the 
illustrious Robert Boyle, one of the closest and регһарв the most distia- 
guished of Wren’s friends. 

At this period of Wren’s life, his 28th year, which was marked by the 
restoration of monarchy in the person of the profligate and ungrateful Charles 
II., 1660, whilst he was Gilling the rich storehouse of his mind from every 
available source, had it been directed to any distinct object, whether in 
literature, philosophy, science, or art, һе would have been eminent in either. 
From the circumstance of there being at that time no architect in England, 
but the neglected aad almost forgotten Inigo Jones, he was consulted as a 
man of general knowledge upon all the little architectural projects of the 
day. Had Cromwell been a pairon of the liberal arts, Wren, most likely, 
would have been his architect and surveyor-general, for it Is related that 
Мг. Claypole, who married Oliver Cromwell's favourite daughter, who 
had more influence over her father than any other human being, was well 
acquainted with Wren. Claypole, who was а mild, retiring man, fond of 
mathematics and the stadies of the closet, had a great love for the society 
of the youthful philosopher, and frequently introduced him to his own do- 
mestic circle, where the stern Protector occasionally paid visits to induige 
lu converse with his favourite daughter. It happened at опе of these visits 
that Cromwell came into the room as they sat at dinner, and without any 
ceremony, as was his osual way in his own family, he took his place. After 
a little time, fixing his eyes on Mr. Wren, he said, “ Your oncle has been 
long confined in the Tower.” He has been so, sir,” replied Wren; “but 
he bears hie afflictions with great patience and resignation,” 

Cromwell Не may come out if he will.“ 

Wren—“ Will your highness permit me to tell him this from your own 
mouth!“ 

Cromwell —“ Yes, you may.” 

As soon as Wren could retire with propriety, he bastened with no little 
joy to the Tower, aod informed his uncle of ali the particulars of this inter. 
view with Cromwell. After which the bishop replied, with warm indig- 
nation, that it was not the first time he had received the like intimation 
from that miscreant ; but he disdained the terms proposed for his enlarge- 
ment, which were a mean ackoowledgment of his favonr, and an abject 
submission to his detestable tyranny ; that he was determined to tarry the 
Lord's leisure, and owe bis deliverance, which was not far off, to him 
only. 

That Cromwell did patronise Wren Is clear, from a letter written by the 
latter to his friend, Dr. John Wilkins, wherein he states that Біз diplogra- 
phic instrument, for which he bad recently received a patent, had been 
“ commended to the then great, now greatest person іп the nation,” (Oliver 
Cromwell.) 

Іо 1661, Wren may be said to have commenced his architectural career, 
and to have fixed upon his future profession. He had completed bis 
academical honours by receiving from his university the well-won degree of 
doctor of civii law. The king (Charles II.), who had acquired, both from 
his father and bis sojourn abroad, a great love for the arts, finding on his 
return to the throne of his ancestors, how much the royal palaces, the cathe- 
dral of St. Paul, and other sacred edifices, had been dilapidated and dese- 
crated by the military hordes of the Commoawealth, had determined on 
their restoration. Sir John Denham, author of “ Cowper’s Hill,” who is 
more renowned for his poetry and polite learning than for any knowledge of 
architecture, bad beeu appointed, in reversion, tothe office of surveyor-general 
of his majesty’s works, in reward for his loyal services, to which he had 
now nominally sacceeded by the death of Inigo Jones during the inter- 
regnum. The fame of Wreu had reached the ears of the king, who propos- 
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its illustrious architect, whom the Quarterly Review® calls “ the pride and 
honour of English art,” to the rank of an equally bold and original imi- 
tator, as Milton is of Homer and of Virgil; exhibiting in ell its parts the 
most indobitable marks of real genius that quality, without which,” 
says Dr. Johnson, “judgment is cold, and knowledge is inert; that energy, 
which collects, combines, amplifies, and animates.” 
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GLANCE AT SOME OF THE ATTRIBUTES OF 
ARCHITECTURE, 
By Еверквіск Losn. 
No. II. 


a Greek art had her infancy, but the Graces rocked the cradle, and Love taught her to 
speak.” — Funzt 


Simplicity, ꝓc. We cannot arrive at conclusions respecting the first 
principles of art, without making the human mind, as being the source of 
all beauty, the groundwork of our investigations. All the qualities that 
contribute, or are essential, to artistic beauty, will be (ооой to make ар 
the requirements of а perfect mind; and among these qualities, that which 
bears a very striking analogy to it, is simplicity. 

Simplicity and unity of composition may be compared to that power of 
generalization which selects from dissimilar objects, parts of а like nature 
or property, and then juclades them under one genus or kind. It was а 
principle of the Greeks, which was founded on the idea they formed of 
perfect nature, < to combine into one grand expression of feellng a whole 
series of ideas, and by excluding everything heterogeneous, to combine all 
homogeneous elements into a perfect and harmonious unity“ (Schlegel“.) 
Amidst, therefore, the many and varied elements of an art, whose grand 
object is to make a strong impression ou the senses, no matter that Is 
irrelevant mast be allowed—nothivg that would produce confusion ; so 
that the eye may repose upon it without the least distraction: the various 
ingredients being so balanced and regulated, that not one of them shall act 
prejudicially to the rest by any andue proportion; but that each combine, 
to the utmost of its power, іп such perfect unison and co-operation, аз to 
condace towards but one end, and anuounce in its effect the one great 
controlling mind that directed and presided over it. This is so necessary, 
that even where the style of architecture is elaborate and intricate, it must 
still preserve a marked unity and consistency of purpose, for without it 
we may not be enabled to see and embrace clearly the complication and 
web of the whole. In simplicity, a degree of variety and contrast must 
be joined to it, lest it should be too monotonous and betray a poverty of 
imagination ; variety also, ancomposed and without some simplicity and 
consistency іп its parts, would withdraw the attention from it on account 
of che appearance of confasion. 

Those ancient temples, which in their plan and general forms were 
paralelograms, and offered а most striking similarity and eniformity of 
parts, suggested to the spectator ideas of infinity, nothwithstanding their 
extreme regularity. But the gratification which the mind receives from 
objects, depends upon the nature of the exercise they afford to the visual 
faculty ; and circular forms, in consequence of bringing all the muscles 
that move the eye into play, causing an equable share of labour, are found 
to yield more delightfal sensations than those produced by objects bounded 
only by straight lines. Now, а knowledge of the effect of geometrical 
figures was known to the Greeks ; and we have а fine instance of their 
appreciation of the circle, in the Choragic monument of Lysicrates. In 
this rotand temple, as in many others, we may notice that the figures in 
succession іп the bas-reliefa on the frieze, seem to the eye to have по 
limitation, but as it advances and one portion appears, another disappears ; 
so that although the whole is most simple and uniform in itself, and may 
be easily embraced at a glance, yet at the same time it seems endless and 
infinite. This beautiful idea was imitated by the Romans, bnt its elegance 
and grace was lost in vastness of dimensions; for grandeur emanated 
from them as beauty did from the Greeks, and proofs of their masterly 
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control over the arch and vault, which they were ever ambitions to dis- 
play, remain to us in their Aqueducts, in their Pantheon, and Castle of 
St. Angelo, So the classical mind of Bramante, soaring and expanding 
itself in the contemplation of сігсіев, in concelving а design for St. Peters, 
suggested 4 for the naves, an adaptation of the arrangement of the great 
arches іп the ancient edifice called the Temple of Peace; and for the 
conjunction of the four naves, the construction and form of the Pantbheoa: 
thus uniting and harmonising іп one stupendous structure the proportions 
of two of the grandest edifices of antiquity. 

Simplicity is the leading characteristic of Grecian architeotere. The 
form of their temples was the simplest, although in its details the most 
elegant, and іп its dimensions the grandest, that could be concetved— 
gracing the sites on which they were erected ; for there seemed to exist 
among the architects a sort of anxiety lest they should in the smallest 
degree disfigure nature. The orators and philosophers of the day beheld 
in them the image and reflection of sincerity and truth; and the aspiring 
columns, no less than tho gracefal superstructure, were channels for con- 
ductiug minds habitually soaring, to the contemplation of supernatural 
beauty. At the glorious epoch of the Parthenon, the porticoas being the 
favourite places of resort, a building would scarcely have been tolerated 
that was not stamped with that calm repose, that dignified simplicity, 
which most assimilated with the feelings of the Athenians. Hence the 
sedate grandeur of expression which breathed from their walls, which led 
the thoughts upward, and was eloquent uot only with the authoritative 
voice of the senate, but with the stern wisdom yet mild tranquility of the 
deity to whom it was consecrated. The presidiug goddess of Athene was 
the mase that aided them, the fount whence they drew their inspira-. 
tion. 

The Greeks prided themselves upon the invention and perfection of. 
their columns, and since they made them perform such an important pert 
іп their edifices, they took care to set off their contoars and proportions to 
the best possible advantage. With what success they did so, we have 
proofs ia the impressions conveyed to us by some of the porticoes of their 
temples—as that of Minerva, where the utmost relief and effect are given 
to these features, by the majestic shade whieh is flang into its interco- 
lompiations. Here, it may be remarked, the cbiar ‘oscuro is not broken 
up and minute, but the light and shade of the stractare preseuts broad 
and simple masses. 

The most cherished objects which the sculptor could commemorate on 
their temples were the deeds of conquerors and heroes; but thea there 
was demanded on hie part a high command of talent, that sach things 
should be worthily represented; and that, by a scientific and beautiful 
execation, by force of expression and simplicity of character, they should 
be at the same time a powerfal auxiliary to the architecture. Viewing 
sculpture in the days of Phidias, we cannot but be struck with its ad- 
mirable harmony to the grand and simple character of the temple. The. 
high embellishment and Importance which it received from the introdac: 
tion of sculpture, is particularly observable at that epoch ; and it is only. 
by an attentive examination of the bold and decided execution of the 
ancient relievi, so adapted in their effects of chiar ‘oscuro to their elevated 
positions, that we can appreciate the excelleuey of the principles which 
regulated their introduction into the buildings—priociples ofteu inculcated 
and taught by the philosophers, and founded ou a profound knowledge of 
optics and perspective. 

То the materials and means employed, as well as in the forms they se- 
lected, we see how wisely they sought and secured simplicity ; they 
adopted just во much as the peculiar nature of ciroumstances prompted, 
and no more; they produced the greatest strength with the fewest mate- 
rials—the greatest effect with the simplest means; they brought out the 
most beautiful features into the strongest relief; they mingled Ње utile 
сит dulci; the elongation `of lines and the relation of spaces satisfied the 
mathematician,—the delicacy of the curve delighted the poet; the ani- 
formity and succession of parts, the huge masses of the surfaces, the long 
unbroken contiauation of the members, all teaded to produce sublimity 
and breadth of manner; the ornamental portions softened the aspect, and 
prevented too great a degree of austerity: yet, in the sculpture there was 
no artificial refiaement,® no laborious minateness, but it contributed to the 
stateliness of the pile; and even when the Greeks thought it necessary, 
ander their glowing sky, to heighten the effect of the whole by the addi- 
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tion of pigments, still its moral grandeur rose paramount to all the bril- 
lancy of colour. Owing to the searching and penetrating light which 
shon around it, anything that was defective would be immediately mani- 
fest—the beauties more strongly developed ; so the utmost ingenuity of the 
artist was taxed to combine greatness with caution, effectiveness with 
ecomomy : if the colouring, for instance, were over-warm and not judi» 
ciously applied, a glaring contrast might be prodaced; equal care was 
necessary, also, lest it shoald be too cold, amidst the variogated and luxu- 
fiant scenery by which It was surrounded. On the same principle, 
nothing unnecessary ог варегбпоов was to obtrade itself in the ornamental 
portions ;—what took the lead in these were the sculptured figures, that 
represented various actions, and gave the most animation to the marble— 
oa the execution and arrangement of which, mature consideration was to 
be bestowed, a conspicuous situation being given to the principal : to con- 
сізде all, the building, by its pyramidal termination, was brought to an 
exquisite climax. 

This supremacy of grandeur over the desire for the exhibition of orna» 
meat—this mastery of simplicity over every inferior feeling, convinces us 
of the high taste and refinement of the Greeks. They attempted, bot 
indeed were able, to achieve the sublime. They knew that art could only 
possess the efficient cause of the sublime, іп proportion to the manifesta- 
tion of skill and manly energy. They knew that a departare from 
simplicity would be a fatal blow to art: and hence it was that the 
legislature watched ever its interests, and Pericles enforced арор the 
artiste the necessity of preserving in all their works a settled simplicity, 
as the principal soarce of grandeur. And there is in simplicity of 
architectare, especially in that so deservedly called “ Classic, an 
attraction which calls forth a dignified calmness, yet a tenderness of 
seal, and steals upon its sympathies as does the pure and unsophiscated 
nature of a beautiful child. Hence the dominion of the architecture of 
the Greeks over our feeliogs—for the evidence of what is traly good 
or beautiful, із recognised by the soul as something most congenial to 
it; and that unity of design, that conformity of character, ia Grecian 
architecture, corresponds in its nature to that of a well · regulaud mind— 
to the healthy balance and proportionate development of all the powers 
that constitute a perfect nature. Architectural works that bear not this 
stamp cannot satisfy. Such are those where we вее the imagination has 
gained an entire ascendancy over reason, aod where ап overweening 
fondness for a redundancy of ornament has been indulged іп at the 
expeose and sacrifice of simplicity. 


THE BRITISH MUSEUM, 
No. I, 

The opening of the new hall of the British Museum is a fitting time for 
beginning a set of papers on Ив contents іп this Journal, in which we have 
very often given notices relating to it. The collections іп the British 
Museum are more the result of the exertions of the public than of the 
government, and unless the exertions of the government be kept up by the 
voice of the public they will be slackened. Great as is what has been 
already done, yet measured by what is wanted and what is to be done, it 
is but little. As the public get a better knowledge of the Museum, and 
make a better use of it, so they prepare themselves for the requirement of 
something more. We fear, however, that the worth of the Museum is not 
yet so fully felt as it ought to be; while we canuot but вау, that even іп 
its most trifling uses its worth is great. 

By some, the Museum is looked apon as a great plaything or playhouse 
for the people. Ве И so; we should be willing to take the matter op that 
footing, for it is no mean thing to furnish pastime for a people. Among 
the chief doties of a government, are to provide for the amusement of the 
people; and if men who are hard-worked in their several callings, can 
have а day’s pleasure in а Museum, and can have given to them new 
thoughts, which shall fill their minds in many days of toil, this is a great 
thing. Discontent is one of the greatest evils which any government has 
to withstand, even where bodily evil, hunger, and мац are not felt. The 
gloomy sway of the Independents broke down mostly from this cause; 
and the people bastily changed a good government for a bad one at the 
Restoration, because they were deadened and disheartened by the want of 
their accustomed pleasures. The playhouse, the bear- garden, aud the fair 
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were closed, the fiddler and the ballad-singer were put down, holidays 
were forbidden, and although plenty reigned at home, and glory crowned 
our arms abroad, the people were sullen and unhappy. In times of want, 
workmen are ever open to be led astray by mob orators and agitators, to 
whom, when in fall work, they will not listen. As it is with one, so it is 
witb many; when the mind is heavy and the heart faints, the man himself 
gives way to a trifling sorrow, and sinks from bad to worse; whereas, 
were he bat upheld, he would overcome every hardship. More or less, 
the same thing is to be seen at all times, aod we feel sure that we are 
always doing good when we are yielding pleasure to the old or to the 
young. Happy feelings аге the mainspring of good deeds. 

As it bas been acknowledged by the greatest statesmen, that it is de- 
sirable to find pastime for the people, so it should be given asefully. The 
bloody shows of gladiators, ог the beastly games of the bear- garden or the 
prize-ring, will give pleasure to those who are called enlightened Romans 
or enlightened Englishmen; the gambling cock or quail fight or horse 
raco may prove still more enticing, but no one good feeling is awakened or 
strengthened, and no bad one weakened or quelled. The love of the good. 
the true, the great, and the beautifal is that which should always be kept 
before the people, from their childhood to their death, in all oatward forms 
and shapes. It should never be thought that education is the time of 
schooling in boyhood, but it should be remembered that iu ite rigbtful 
meaning of “ bringing up” a man, it is being carried on at all times, in all 
places, and by all means. The eye, the ear, the tonch, the taste, the smeli 
are always on the watch learning something, and if not good, they аге 
learning evil. Thus habits, which cannot be shaken or undone, are shaped 
slowly and unkoown, and fetters are welded which chain the mind іп the 
doing of good or evil. If mankind are to be thoughtful and careful in 
their deeds and thoughts, it is becoming that in everything we should keep 
sight of gooduess, of truth, of beauty, and of greatness, for the Almighty 
maker of all has done this in everything, from the smallest being, hardly 
seen by Ebrenberg ander the most powerfal microscope, to the great bulk 
of the mastodon or the most dreaded beast which ever walked the earth. 
If mankind are not to be taught to think, at least, we should take all 
means of giving them right habits. 

Whatever may be the feeling as to the forms of worship to be taught ia 
common schools, however much qnarrelling and bickering there may be 
about these—whereby the children of England ruc the chance of losing 
their schooling altogether—there can only be one feeling as to the right 
and duty of the government to look after the public bringing op of the 
people, by training them to proper thoughts, wherever there may be the 
means of doing so. No one, we believe, has ever thought otherwise than 
that the great mind of the Greeks, their love of freedom and of learniug, 
was kept up as much by their care for the beautiful іп their buildings and 
public works, as by any other means, Those lovely temples, those carv- 
ings which bave never yet been outdone; those shapes, which seem already 
to have a soul, and want only breath to live, were but the outward showing 
of what the minds of the people held within, of those great feelings of 
which even the lowest Athenian slave must bave bad bis share, 

If we are to have great public buildings and great architects, we must 
have an enlightened people, a people who love art for its owo sake, In 
Athens, lowly as were the dwellings, every public building was beaatifal, 
and was so because no other dare be opened to them. Public buildings 
are always those which are the best for showing the skill and cunning of 
the builder, where there is the most money to be laid out, the best place to 
be had, and the most care to be taken iu keeping op what is once built. 
In London, not to вау in England, so far from our public buildings being 
always handsome, they are often far from it; and what a single rich man 
would not bear nor lay out his wealth opon, many thousands of the people 
are made to beer. It is a mere chance whether Wren or Dance be Ње 
architect, whether he be Barry or Soane. We should never see work- 
houses set up for public buildings, and barns for churches, if the people 
were brought up to think rightly. The taste of a people may wander upon 
matters of detail or of style, but it is always right as to what is great or 
beantifal. York Minster, St. Paui’s, and Westminster Palace will always 
be liked by the people, although they may never be able to give а reason 
for their liking. 

II is acknowledged that we have made a great step ia weaning the 
people from cockpits, bear-gardens, and prize-fights, that we have lessened 
their love for low and bloody sports,—and we feel а kind of pride that we 
have done so mach. We may be по less proud that we have given them a 
greater love of gardens, paintings, and museums, which, while we look 
upon only as a harmless change, must indeed work greatly upon the minds 
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of the people. The lessening of drunkenness and idleness, the wilder 
bearing of the people, the falling off of street fights, the greater cleanliness 
and neatness, if they lead to better health, are of still greater worth, as 
they lead to better minds. If weteach a workman to like the museum 
better than the alehouse, we teach bim something more; by awakening his 
thoughts as to what is only rare, we awaken his miod io his owa calling, 
and the thinking workman must be a better workman than the unthinking 
work man. There are, however, many callings in which the workman has 
to deal with shape and colour, and if his thoughts are in any way trained 
to see and feel what is beautiful, he has earned something which to him 
is of the highest worth. 

That the people of England are not brought up to have a right feeling of 
the beautiful and great in works of art, is seen painfully, not only in our 
public buildings and in our shows of paintings, but also in our workshops. 
Whenever this has beeu looked into, there hae been but one answer by men 
of skill and knowledge, whether English or foreigners, and that is—that 
the English people and English workmen have less taste than those 
abroad. This is the paln whereby carelessness of a natural and moral 
law is made known, and those who judge by the purse are punished in 
the purse. The price we pay for foreign silks, satins, ribbands, lace, 
clocks, watches, castings, jewellery, paper-hangings, made flowers, and 
other wares bought of the French, Flemings, Swiss, Italians, and Prus- 
sians is во great, as to be a wonder to those who reckon it up, and bethiok 
themselves that England is the great loom and workshop for the world, 
the heart of trade, and the mistress of every craft whereby wealth can be 
made. We рау down in hard money a heavy fice for our want of learn- 
ing ; but this is not the only loss to which we are open, for we farther 
lose the supply of foreign markets, which, if we tried in the right way, we 
could master, as we do all things that we once try. This is a money rea- 
son, and a weighty one for a love of art. 

We cannot foster the love of the beautiful and great іп art, without 
fostering the love of the true and the good. It does not follow that a 
painting, а carving, or a building shall be all truth and nothing more, but 
there must be something which shall strike the mind as true; and though 
with this it will take in much which is untrue or false, yet without some 
truth is mixed up, it will not take in any share of untruth. Ia a building, 
this seeming of trath may belong to the look, as, if a prison were built as 
в playhouse it would not be liked, neither would a playhouse if built as a 
charch ; 80, too, if a building were so made, that It seemed unsteady or 
toppling, there would be a want of trath about it which would strike any 
man. In a play or ina painting, it is acknowledged that there should be 
this truthfulness, which when once given in the leading parts, the looker-on 
is williag to take the stage or the canvas as the reai scene of the events, 
and to overlook the want of solidity in the colours, or the smallness of the 
drawiug—nay, to go in despite of bis own knowledge that the player is 
Jack Robinson, and believe bim to be Alexander or Henry the Fifth. It 
is, perhaps, a failing of mankind, that a small share of trath is often 
enongh for them, and that having that, they do not look further; but as in 
works of art they are trained to look for the true, во is the love of truth 
upheld; and the eyes of the looker-on being opened, and his mind 
awakened, it cannot be otherwise than that he should yet a greater love 
of truth, and that it should follow him iu his life. 


The truthful in art is iu groundwork, and carelessness as to this is a 
besetting sin of our artists, and therefore they do not carry the people 
along with them. The painter makes a show of bright colour, and thioks 
oe does enough; the architect puts in good stone and good mortar, and then 
prides himself that he has done all. To kalon kai to prepon, — the 
handsome and the fitting—was the good rule of the Greeks in art; во 
likewise did they say “good and beautiful“ aud, indeed, іп a few words, 
they teach the whole sum of art. With a better trained people, we should 
have better drilled artists, for these latter would no longer dare to set 
themselves against all right laws, and waste their own powers and our 
means, The new school of art must be made from without, and not from 
within; it must, as with the Greeks, not depend upon the few of the 
artists, but upon the frm will of the many, Although Pericles took the 
lend, the Athenians never forsook the path in which he had led them, and 
the whole commonwealth took its way onward. Ou the other hand, single 
lovers of the arts die, and the arts die with Шеш, The wealth of the 
Philips gifted Spain with paintings, but not with painters; Charles the 
First died before he had awakened a love for art in England; but if Lewis 
of Bavaria dies, the school of Munich will live іп despite of churlish 
followers. Lewis has not merely bought paintiugs, but he has raised up 
a school of artists, who are already sought throughout Europe. 
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Where the love of the beautiful Is strengthened, the misd likewise iv 
strengthened, for it takes a healthy action instead of an unhealthy ove. 
Discontent is one of the worst sigus of a low state of being, as із seen іп 
Ireland, where what is good and useful is altogether lost sight of in 
brooding over fanciful ills, A healthy miad is ever ready to draw the 
most good from everything: an unhealthy one to draw the most evil. So 
in criticism this may be seen; while the older, higher, and better taught 
critic is ready to find whatever is good, the youager add worse trained 
critic thinks Бе does best if he can hit upon a blot-—which moreover he is 
sure to be able to do in any one of man’s works. These mast always be 
ſaulty from their very beginning: we know this, and it needs small skill 
to show it; but every опе is not well enough trained to fod a beanty and 
to feel it. How often is it found that an old and great painter will find a 
beauty іп the work of a younger шап, for which the brethren of the latter 
give him no praise, but the rather ran bim down for his faults. The 
greater our knowledge, the greater our pleasures; it 16 not, as is thought 
by some, that the round of onr pleasures is hemmed in by our greater 
knowledge, but that the more we know, the better our feellogs are trained, 
the greater love do we get for what is good and right, and the less we care 
for what is bad and wrong. 

The kind of achoollog which has beeu most used by enlightened people 
in olden times and in uew times, has been sucb as to open the minds of 
youth to the great principles we have named. The teaching of Homer 
among the Greeks and Romans, and of the Classics among ourselves, 
better answers to a liberal, free, and easy way of training, than does the 
drier way of mathematical stady, which there are many people who now 
uphold. In schooling, what is taught is less to be looked at than how the 
mind is trained, for the man of hereafter will not be made by а faultless 
knowledge of English grammar or ап exact and correct way of reckoning, 
but by those powers of mind which will enable him to do his part among 
bis fellow men. Public training should be iu agreement with that of the 
schoole—the man should be able to follow up what he began as a child; 
or if, as a child, bis training has been careless, there is the more need that 
it should afterwards be in a right way. 

We have thought it right to stand up for the British Museum, as a 
school for the people, inasmuch as the matter is little understood, and 
many able men are very careless about what so far from being a trifle is a 
thing of very great earnest. Iu whatever light we look at the matter, if 
we choose to think, we are always brought back to the same point—that 
the public training of the people in the right way ls of the highest need, 
and that a museum, well laid out, is among the best schools and best 
means of doing this. Indeed, we have no fear in saying that every pouod 
laid out iu the British Museum has been already brought back by what 
we Бате earned in our workshops, to say nothing of the very great good 
which is dose to the minds of its hundreds of thousands of yearly 
visitors. 

It is pleasing to see that the part of the Museum given to olden art is 
now large and well provided; but it is not laid out as if those at the bead 
of it had a clear sight of what it ought to be. To gather bit by bit w orks 
of art here and there, із not enough for апу end of public teaching. The 
more the Museum is made useful, the more Its worth will be felt, aod the 
more will be done to make it greater and better. Although the Museum 
holds the works of many people, it neither gives any full view of the 
works of one people, пог of the way in which art has grown and beea 
followed up. It le wanting as a whole, and the feeling made is that it is 
a gathering of bits of wreck, worthless to their former owners, and of 
which the now owners do not know how to make use. This is not to be 
said of all to the same length ; but it is to be said, more or less, 

Although the Greek rooms hold the Phigaleian and Elgin marbles, and 
bave many later works of worth, they give, егеп to the scholar, but a small 
knowledge of what Greece and Greek art are; they rather want the book 
to Һеїр them out, instead of helping the book out. There is ар earnest, it 
is true, of the wili to do and of what may be done; but we want a great 
deal more. When a working man has seen all the marbles of the Parthe- 
non, he has an better thought of the Greeks than he had before. The 
Egyptian rooms, which are much better off, will teach him mach more as 
to the Egyptians. The letting in of some casts from the Parthenon, of 
the casts from the Egina marbles, and of the models of the Parthenon, 
have opened the way for more. We would have the Greek rooms laid 
out with casts from other museums of the works which are missing here; 
there should be models of sach temples as can safely be laid down; like- 
wise models of tombs. In the Greek rooms we would place the vases, 
bronses, and coins, Why these аге put away we do not understand. 
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Models would show the great buildings of the Greeks, from which would 
be seen the originals, which have been so much followed in late times. To 
the lower classes of builders, to masons, and to workmen, this would be of 
much use. We are sure tbat the model of the Parthenon has already done 
в great deal of good in showing to the people how a public building of this 
kind was treated at Athens, The peristyle, and the marble carvings, go far 
beyond what we are here pleased to call Greek architecture. With a better 
knowledge, of such things we should not be waylaid with brick barns stuck 
ou to a small portico, or with porticos, so called by their makers, from being 
made witb a few naked columns which bnt for the capitals dare not be called 
Greek or anything else. If the growth of Greek building in England be de- 
sirable, nothing is more likely to further it than a knowledge of it in its best 
shape. 

The bronzes and a few more casts wonld enable us to follow Greek art 
from its beginning, and this is most useful. In the Eginetan marbles we 
have rude and grim drawings of men; in the Phidian we have gods in the 
shape of men. We сап see how art began, and how far nature truthfully 
followed will lead us. The Greek carver learned from the living man, the 
сагтег of this day from a cast, the pattern drawer or bronze founder is 
taught in a school of design from a drawing of a cast, in which life has been 
so wiredrawn that it has fluttered away. Going into the Egyptian room we 
find in the best figures a careful anatomy in parts, but that the carvers, hav- 
ing stopped in that path in which the Greeks went on, never reached the 
power of the latter. 

The works of the failing time of art teach likewise, and we can track the 
footsteps of failure from their first faint marking. When the carver set up the 
great works of old as his model he began to waver, and though he might 
bring forth a great work, yet he led those who followed him off the right 
track ; so that in the end nature was forgotten. Whatever may be said, the 
living form is our nearest aud surest inspiration, it gives us a nearer insight 
into the workings of the divine power, and we cannot therefore in art get 
better teaching. 

The vases, showing how in the household, and in those things most brittle 
aud most worthless, the principles of art were followed by the Greeks, should 
stand in the neighbourhood of the lasting remains of the Parthenon. It is 
by seeing the Greeks in small things аз well as in great, that we are led to 
acknowledge the depth of their feeling for art and learning, upheld at a time 
when the printing machine was not, before the telegraph overcame time, or 
the railway lessened apace. The schooling of the wealthiest Athenian was 
behind that given to а foundling in an English workhouse; but how much is 
England behind what Athens was in art! 

The coins, which are now hidden, and about which it may be said uo one 
knows anything, should be drawn forth. They will be as safe under the pub- 
tic watch, as where they now are. 

The Egyptian rooms, and even the Btrascan, are in a better state than the 
Greek, and we have therefore not so much to say abont them; but in the 
Egyptian rooms, models might well be placed of the pyramids, temples, obe- 
liske, tombs, sphinxes, and great works. Now, we only see the little works 
of the Egyptians, their skill in handicraft; but we shouid have some know- 
ledge of those great works, which have been the wonder of so many ages. 

The Roman rooms give us а very poor knowledge of a people who, by their 
writings, are better known to us, and who have this claim—that they peopled 
this island before us, and that our English forefathers fonght with them. A 
very great deal must be спе before the Roman rooms will be what they 
ought. Among other wauta we may name copies of the frescoes from Pom- 
peii. . 

The Welsh or British antiquities should be put in order, so as to show us 
the state of the savages who filled the island before the English overcame 
them. The few models of cromlechs were a useful addition, but all such 
things should be modelled, and the works of the Irish aud of the Welsh in 
Gaul should be shown. 

The English antiquities cannot begin with any works of our forefathers in 
Scotland, but a collection shonld be formed which shonld include tombs, 
brasses, armour, weapons, coins, seals, models of buildings, books, paintings, 
and whatever are called medimval antiquities. 
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RAILWAY LIFT BRIDGE. 
(With an Engraving, Plate XIII. 
J. U. Rasrarce, Ева., ENGINEER. 


This Bridge is in course of construction over the Surrey Canal, on the 
Brighton branch railway from New Cross to the river Thames; it is con- 
structed of timber, consisting of four inverted trussed girders, which carry 
the rails, the ends of the girders bear upon sills supported by piling of whole 
timbers, 12 x 12 inches. 

The platform is lifted bodily by six wire ropes, which pass over single 
grooved pulleys, supported by iron standards, and then descend and pass 
round doubly-grooved pulleys; the ends of the ropes are attached to six 
iron balance-weights, of two (опа each. The lower pulleys are keyed on to 
iron sbafts, which are turned by the wheel gear at the end, when it is 
desired to raise the Bridge. 

The clear water-way is 21 feet, and the head-way, when the platform is 
lifted, 12 feet; the platform is 31 feet long by 23 feet wide. 


GERMAN ARCHITECTURAL WORKS. 

1. Beiträge zur Kenntniss der Backstein-Architectur Italiens. Von L. 
Қоман. Berlin: Heymann. London: Franz Thimm. 

2. Die Bauwerke in der Lombardei. Von Fareparicn Osren. Darmstadt : 
Leske. London: Franz Thimm. 

3. Kunstwerke und Geriithschaften des Mittelalters und der Renaissance 
Von Е. Brexzx und J. von Harner. Frankfurt: Schmerber. Londoa : 
Franz Thimm. 

We may put these three publications together as affording materials for 
considerably enlarging the sphere of architectural study, and directing it to- 
wards edifices and works of art belonging to the medieval period, which 
have hitherto been scarcely noticed, much less been illustrated, either by the 
pencil or by historical comment and description. This is especially the case 
with regard to the first work on the list, viz.: Runge’s “ Brick Architecture 
of Italy,” though some of the examples are from Bologna, Ferrara, and other 
places usually visited by travellers, artists, and students. Yet, pre-oceupied 
by the fame of the remains of classical architecture on the one hand, and by 
that of the modern standards of the art on the other, such visitors seem to 
have no eyes except for the Pantheon and St, Peter’s, and for the buildings 
of Sansovino, Palladio, and other accredited masters. Surrendering them- 
selves up entirely to their“ Guide-book,” they suffer their attention to be 
absorbed by, and their inquiry limited to, its directions. Next to seeing all 
that is there pointed out, it seems to be with them a merit to see nothing 
else—to search for nothing further. They do uot even give themselves the 
chance of stumbling upon anything which their purblind and one-eyed 
„Guide“ is unable to discern for them. 

Even Woods himeelf is exceedingly unsatisfactory indeed in regard to 
some of the places and buildings he visited, for his visits seem to have been 
made en courier, and his notices of them Ferrara and Faenza, for instance 
are more provokingly tantalizing than complete silence would have been; or 
if they do not tantalize, it is because they mislead, by leaving it to be sup- 
posed that they really contain nothing at all worth ап architect’s attention. 
He does not етеп so much as hint at Brick Architecture in the North of 
Italy as constituting a peculiar style of ornamentation. Something, on the 
coutrary, although in itself but very little, may be fouud in the 29th chapter 
of Hope’s “ Historical Essay of Architecture,” in а note to which it is said : 
“In the plains of Lombardy, where stone is rare, clay has in buildings of 
importance, been moulded into forms so exquisite as to have been raised 
into a material of value and dignity. In the ancient churches of Pavia, &c., 
it presents itself in all the delicate tracery of the middle ages; in the Great 
Hospital,“ Campo Santo, and Castiglione Palace, at Milan, it exhibita the 
arabesque, medallions, and scroll-work of the einque- cento style, On this 
side the Alps, clay has never received forms quite so elaborate, бс. &c. This 


alone sufficiently recommends, or ought to recommend, Runge’s work, which 
ae 

* Most strange to say, Woods dismisses this extraordinary architectural monument а) 
once, by merely assuring us that “it possesses littie Interest as an object of architec- 
ture {{—although it is an edifice of most singular сі 
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as far as we are aware, із the first publication that presents as with speci- 
mens of brickwork as it was formerly practised in Italy. 

Did we previously doubt it, we should be convinced by these examples 
that brickwork, combined with moulded bricks and terra-cotts ornaments, is 
susceptible of a high degree of embellishment, and readily affords great di- 
versity of combinations. Bat we аге prejudiced against it by the slovenly 
coarseness of our modern bricks, which are only used for ordinary buildings, 
or else intended to be concealed by ashlar facing. Thanks to acts of рагіа- 
mont, which have prescribed their size and shape, ours аге, as Hope observes, 
the coarsest and most unsightly bricks nsed in any country; yet why parlis- 
ment should interfere with the fashion of bricks, more than with any other 
fashion, it puzzles us to make out. Such interference has certainly been so 
mischievous, that unless the interest now affected for the advancement of art 
be all make-believe and sham, such injurious restrictions ought at once to be 
repealed. 

The frontisplece, or engraved title-page, of Range’s work exhibits the por- 
tal of the church of Sta. Caterina at Bologna, а composition of such remarka- 
ble elegance and delicacy, that it is astonishing it should have escaped the 
notice of those who professedly go in quest of architectural studies. Тһе 
next plate gives us two admirably profiled cornices at Ferrara and Faenza, 
also the part of a window and highly enriched string-course from a house at 
the latter-place ; somewhat similar decoration to which, we are informed by 
the author, has been adopted in the restoration of the Klosterkirche at Ber- 
lip, A house at Bologna has furnished the subject of the two following 
plates, and although it cannot be affirmed that the building itself із by any 
means а model, the windows and some of the other details afford valuable 
hinte. It is to be regretted, however, that the principal cornicione and its 
friese are not shown st large like some of the other parts, for if we шау 
judge by what can be made out in the perspective view of the building, they 
are of particularly rich and elaborate design. The other plates show а 
variety of other cornices, wherein the mere arrangement of bricks of nearly 
the usual shape із made to produce very boid and effective mouldings for 
such purpose. Hardly need we add that Runge’s work deserves to meet 
with extensive encouragement in this couutry, as one of real practical utility, 
and calculated to improve the character of brick bnildings. 

Osten’s work, on the contrary, is more of an archeological and historical 
nature, in which respect It is a highly welcome contribution to the history of 
architecture іп Lombardy and the North of Italy, from the 7th to the 14th 
centary. It promises to go far towards filling up what is now an hiatus in 
the architect’s library,—towards serving as a bridge across the chasm which 
separates the classic from the medisval period of the art. Lombardie archi- 
tecture has of late years obtained attention ; “yet, owing to the want of ade- 
quate notices and illnstrations, those who have spoken of it have not been 
able to enter into the subject so fully ae they otherwise might and would 
have done. We do not know whether Osten intends to give only unedited 
monnmests, but even should any that have been before represented be here 
introduced, they will be more satisfactorily explained than hitherto. The 
principal monuments contained in the two first Lie/erungen of the work are 
the cathedral of 8. Evasio, at Casale, Monteferrato; the beptistery of 8. 
Pietro, at Asti, and the church of S. Andrea, at Vercelli, of none of which is 
any mention at all made by either Зегоох d’Agincourt, or Wiebeking, Hope, 
or Woods. Both the charches are interesting, that at Vercelli more espe- 
cially, it being, we are told, the work of an English architect, named Brigintbe 
—at least one whom the founder, Cardinal Guala Bicchieri, brought over 
from England, where that prelate had resided for several years, The edifice 
is farther remarkable for having been completed within the short space of 
about two years, it being begun in 1219, and finished, together with the 
bnildings of the adjoining convent, in 1222. It is accordingly uniform іп 
idea, though it at the same time exhibits the combination of two different 
styles, for while the exterior is decidedly Lombardic, and the windows are 
very small semicircular-beaded openings, the pillars, arches, and vaulting of 
the nave are expressly іп the Pointed style, and some of the arches аге un- 
uecally acute. The general dimensions of the plan are abont 223 by 108 
English feet, and 131 across the transept. The other church, viz. : that at 
Casale, which was begun in 741, by King Liutprond, and consecrated as а ca- 
thedral in 1107, by Pope Paschal II., forms externally a parallelogram of 170 
feat by 104; but although the external form is so simple, the internal plan 
is very remarkable, the church iteelf, notwithstanding its moderate dimen- 
sions, being divided into five compartments or aisles, and preceded by an 
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atrium or Galilee; of which latter two sections are given, bat not even one, 
unluckily, of the body of the church itself. The baptistery at Asti is a polygon 
of 24 sides—accordingly may be claseed with rotundas. It is 53 feet in ita 
external, and 46 in its internal, diameter, and 40 high to the summit in the 
centre of the plan; although to the edge of the sloping lean-fo roof over 
the surrounding aisle, or whatever else it may be called, the height is only 17 
feet. Strikingly piquant, the architectural character of the structure arises 
almost entirely out of plan, and its consecutive forms, independently of, and 
in this instance quite without, decoration; wherefore, were naive a term cur- 
rent among architects, we should apply it to this building as а very appro- 
priate epithet for it,—one that goes far towards expressing a prominent 
wathetic quality in it. The edifice itself, indeed, belongs to a class now er- 
tinct; nevertheless, ideas available for other purposes than the original one, 
may be derived from it. Were our architects occasionally to turn to such 
studies as this example at Asti, and the Abbot’s Barn at Glastonbury, they 
would not give us such fantastic monatrosities as they now frequently do 
when called upon to design buildings for industrial or economical purposes, 
for which a medieval style is desiderated. 

The tbird publication on our Ші, is of quite a different character from the 
other two, it being devoted to specimena of furniture and articles of virtù, 
both of the middle-age period, and that of the Cinque-cento and Renaissance. 
Moat tastefully executed both as to drawing and colouring, it will form a 
very suitable companion work to H. Shaw’s “ Encyclopædia of Ornament,” 
with which it agrees also іп size,—at least the difference of size is so very 
slight, that the two books may stand beside each other on the same shelf. 
To many of our readers this, we presume, will be sufficient information as to 
the general nature and character of this collection of “ Kunstwerke.” Hav- 
ing as yet only the firat 3% or part before us, we cannot say which class of 
subjects will predominate, but the specimens themselves, selected from public 
and private collections at Vienna, Berlin, Dresden, Gotha, Casel, Darm- 
stadt, and other places in Germany, will be new to this country, and will 
extend our acquaintance with medieval art and taste. That the latter re- 
proaches the taste of our modern fashionable pseudo-medisevalism in furni- 
ture, is tolerably evident from an oak cabinet here represented, which unites 
extreme simplicity of general form with elaborate ornamental design. If we 
compare this with modern productions calling themselves designs for “Gothic 
furniture —and we may mention those of Heideloff, both because he is a 
German artist of considerable repute, and because some of them have been 
not only shown, but extolled in the Art-Union,—the latter appear truly 
coarse and barbarous extravagancies, devoid of а singie principle of either 
design or composition. To say the truth, some of Herr Heideloff’s chairs are 
ж preposterously absurd, that their clamsiness, inconvenience, and uncom. 
fortableness, if not their ugliness, must deter апу one from adopting them. 
Neither do we say that even such а specimen of furniture as the cabinet 
above-mentioned, is now suitable as an express model for us; for even the 
choicest and most genuine reliques of the kind require considerable modifica. 
Поп, and ought to be regarded not as patterns, bnt as studies ; and as a 
collection of such studies, these “ Kuntewerke und Gerithschaften” promise 
to become а most valuable addition to the information we already possess— 
too scanty, perhaps, in itsel{—relative to “ industrial art” during the middle 
ages. l 


OF LOGARITHMS. 
Ву Ошуна Brann. 

Sia—Having known for years the readiness with which you publish any 
thing interesting in art or science, even when it is not in strict accordance 
with the avowed objects of your excellent Jonrnal, I take the liberty of 
sending you а few remarks оа the construction of logarithms. Indeed, I 
know of no other periodical open to mathematical commanications, particu- 
larly when the subjects require woodcuts to illustrate, or symbolical laa- 
guage to investigate. 

Logarithms is өз powerful an agent in calculation as steam is in meehan- 
ics; with this truth before us, it is strange that few know their proper nee 
or how they are computed,—and fewer still, from the great labour attendiag 
the operations by any known method, attempt the calculation of these төгу 
important numbers. Since tbe days of Napier and Briggs, logarithmotechay, 
in a practical point of view, has received bnt little improvement, while 
logarithmic formule have been cultivated with great auccess, and advan- 
tagoously employed to abridge шалу analytical inquiries in different parts of 
mathematics, However, it is also trae, that some analyste have bestowed 
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much time and labour in search of а simple and direct mode of calculating 
logarithms, and though wholly unsuccessfal, or very nearly so, as терес 
the ostensible object of the inquiry, they have been rewarded by the dis- 
covery of those interesting and momentous formule which constitnte what 
is at present termed “the Theory of Logarithms.” It is also worthy of 
remark, that Briggs, Halley, Sharp, Vlacq, and others, who brought the 
doctrine ef logarithms to perfection, were not averse to arithmetical calcn- 
lations ; but our modern mathematicians depend ћу far too much on purely 
algebraical expressions, foreign translations, and шеге hocus pocus opera- 
tions on operatical symbols. 

In an inquiry on logarithms, it is usual to put N = апу given number, 
a = the base of any system, and М = the modulus of the system. Substie 
tating 1 + for М, &c., we have 

log. (IT ) = М (a- фп? + 1 431 T 11. «с. for the fun- 

damental! expression, from which several other formule are derived, hitherto 
шей in the computation of logarithms. But the above seriea is only useful 
when » is a very small fraction; while the majority of those deduced from 
jt, are only available in the p. es of determining logarithms from the 
combinations of others, The valve of M, in the above series, cost Mr. 
Briggs 54 successive extractions of the square root, and 54 multiplications; 
and although many ingenious contrivances have been devised to abridge the 
labour of these extractions, the process is at best very tedious. - 

Lagrange converted the above series into 


og. m = ra f ti- 1) = Gei Р o> ~ oe} 


by substituting.w° for 1+; r being entirely arbitrary. This formula can 
be rendered as convergeut as we please, and therefore the value of ғ can be 
oe asenmed, that the logarithm of any number, m, can be determined to 
a Hmited extent, by using only the first term of the series, viz. from the 
équation— 
log. m = r M (т? --1). 

This method, undoubtedly, is always applicable to the direct computation of 
a logarithm ; yet it is the same in effect as that proposed by Briggs, and is 
equally laborious, on account of the great number of extractions generally 
required. 

It is, регһара, unnecessary to dwell at any great length on the difficulties 
attending the computation of logarithms by a direct process, independently 
of other logarithms ; however, we cannot conclude these remarks without 
giving а remarkable expression, deduced by Professor Wallace, of Edinburgh. 
The form is tbie— 


ы. 2 (2 =), 


log. а= — 
z` (ы)! 


із which ж and » are any numbers chosen at pleasure; 2, always some value 
between 0 and 1; and 5, the given base of the system. This expression 
leaves the base nnrestricted, involves no infinite quantity, and is said by some 
to be “of great analytical elegance; —yet, it is purely algebraical, and as 
to its practical utility in the actnal determination of a logarithm, it is just 
as much nse as any other intelligible hieroglyphies. 

Perhaps you will allow me to state а fact, which you have tested*—i. e. 
that I have discovered a method by which the logarithm of any number, to 
almost any extent, may be calcolated, independently of other logarithms, in 
a few minutes, Mathematicians and the curions will, I have no doubt, be 
obliged to you for publishing the following resolts. It is well known that 
when the diameter of a circle is one, the circumference is 

3:14159265358079323846264338387950298419716029937511, 
to 50 places of decimals. Now, I find the logarithm of this namber to be 
497149872694 13385435 1 26828829089887365 167832438044, which is 
“true to 50 places. For the information of the general reader, it шау be 
necessary to mention, that the logarithm of a number consisting of so many 
places of figures, has not been before computed to anything near this 
extent; for, by азу of the known methods, such a calculation is almost 
impossible. From tbe above result, the logarithm of the area of a circle, 
when the diameter is unity, may be readily deduced, and is found to be 

1895080881366 171463923 79049884 19128201 1529856145642; correct to 

the last figure. 


« heve witnessed Mr. Byrne's facili logarithms without the use of 
sey book BO а highly desirable that his інгі sid утен Алтынкөл (дра те be the 
Pablle — 
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` ‘With equal facility, we obtain the logarithm of the contents of a sphere, 
when the diameter is unity, to be 


1-7189986223104902218425014902112905376833595 7872764. 
М = *4342044819032518276511289189166050822943970058036666, 


July, 1847. Ouiven BYRNE. · 


WARNER'S LONG RANGE. 

For the following calculations of the dimensions of the balloons which 
would be required for the purposes of Mr. Waruer’s Long Range, we are in- 
debted to the courtesy of 8та Howarp Dovatas, whose scientific researches 
have so greatly tended to disabuse the pubile mind of errors respecting the 
resuscitation of an old project for aeronautic warfare. 


It has been already explained that Mr. Warner’s apparatus consista of a 
balloon, from which, when it has attained a proper altitude and position, 
heavy ‘shot or shells are to be let fall, being detached from the car by self- 
acting mechanism : these missiles derive their destructive effects from the 
velocity acquired by the action of gravity during their descent, or from the 
disruptive force of an explosive composition contained in (ћеш, | 

First of all, let it be required to determine the greatest possible velocity 
which the shots will acquire. 

Falling bodies are acted on by two vertical forces during their deseont 
the accelerating force of gravity, and the retarding forte of the resistance of 
the air. The former of these forces is constant at all velocities; the latter 
increases very rapidly with the velocity, and шау be assumed to vary as the 
square of it. Oonsequently, the resistance to the progress of the balls be- 
comes greater and greater, till at last it just counterbalances the action of 
gravity : in this stage of the descent, the velocity is said to baye acquired its 
“terminal value,” beyond which further acceleration is impossible, When 
once, therefore, а falling bodyhes soquired its terminal velocity, it is no longer 
accelerated, but continues its deseent with precisely the same uniform velocity 
(unless new forces are brought into operation), till it reach the earth. 

Now it appears from numerous experiments, that the terminal velocity of 
а 12 Id. shot, filled with lead, (that is, the greatest vertical velocity which the 
shot can acquire hy descent) is 419°6 feet іп a second: and to acquire such а 
velocity the ball must fall froma height of not less than 2749-2 feet. These 
resulta may be safely relied оп, аз they express the mean of a vast number of 
experiments. The terminal velocities of solid shot of various sizes differ 
considerably. As the solid contents of spheres vary as the cubes of their 
radii, and their surfaces only as the squares of their radii, it follows that the 


larger the shot the heavier will it be in proportion to the surface exposed to 


the air’s resistance, and therefore the greater will be the terminal velocity 
For ahells filled with an explosive composition the terminal velocity is less 
than for solid shelis of eqnal size, the former being lighter in proportion to 
the snrface exposed to the resistance of the air: 

Tf the resistange be taken (о vary as the surface and the square of the 
velocity conjointly (the sarface varying as the sqnare, and the weight as 
the cube, of the radius), it may be easily shown that the terminal velocity 
varies as the root of the radius. Hence, v = 178 v 4 is a general expres- 
sion for the terminal velocity of a ball of d diameter, the constant 178 
being determined by numerous experiments. 

The doctrine of terminal velocities is beautifully illustrated in the de- 
scent of the parachute, which, after it has attained a certain velocity, will, 
if properly constructed, continue to descend uniformly, without any further 
acceleration, Another admirable illustration ia afforded by falling rain, 
which, unless retarded by the air, would be so much accelerated as to 
destroy vegetation. 

The idea of defence of fortified places by “ vertical Are”-—that is, , by 
shot discharged so as to fall nearly vertically on the heads of tbe be- 
siegers—was promulgated by the celebrated mathematician, M. Carnot, 
who, however, totally overlooked the resistance of the air, and supposed 
the shot to describe parabolas. In a Керіу? to his theories, it was shown 
theoretically, that the retardation of shot descending vertically would 
render them all but inoperative; and the theory was confirmed by actnal 
experiments, undertaken by the author for the especial purpose of testing 
its accaracy. The following extract details the nature and results of 
these experiments: 

ene, тыстың ie defect of Hs new өрме of ortcaon, undo tbe dead ра о 

бета! 


Cefence, showing the defects of his new system of fortification, and of the 
has р with а view to improve the defence of existing 


y Colonel Bir 
Howard Douglas, Bart., EBC. CD. P.R.3., dee fa Genen of te R Royal Military 
Whitehall. 1819," 8 ! 
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“А cohtorn mortar was placed 100 yards from six new deal targets laid 
on the ground, and two new wadmill tilts out near them, to estimate 
by the impresaion made on them the force with which the balls would fall. 

The firat round was with the usual tin case, containing 33 four ounce-balls, 
with a of one ounce of powder, elevation 452, case went bodily 
about 180 yards without breaking. 

Loose balls were then put in over а wooden bottom. After a number of 
rounds with the above charge and elevation, with different numbers of four- 
ounce balls, it was ascertained that the cohsorn would throw 42 of them 100 
yards, and that the spread was, on an average, about 10 or 12 yards. It 
was not very easy to hit the tar; and cloths, although they covered a 
surface of 774 square feet; but, one instance, 22 left their mark. 
The indentation on the surface of the deal was ao small that it could not well 
be measured—it certainly was not more then ү; of an inch deep. А ball 
thrown with force from the hand сүргіні. to make an equal impression. 
Those which struck the wadmill tilt did not penetrate, but merely indented 
the ground underneath. The penetration of the balls into the ground (which 
was of the softest nature of meadow) was, on an average, 2 inches; but the 
bails thrown by band did not penetrate so far. 

The mortar was then elevated to 75°, and with two ounces of powder and 
42 balle made nearly the range as before; but the was increased to 
about 40 yards, so that it was difficult to hit the surface aimed at. Several 
balls did, however, at length fall on the targets and wadmill tilts. The im- 
pression on the former was sometbing increased, but still so trifling as hardly 
to be measured; the balls did not go through the cloth, and the penetration 
on the meadow was only increased to about three inches.” 

Secondly, to determine the dimensions of the balloons necessary to raise 


the weights proposed by Mr. Warner. 

By a well-known principle of pneumatics, the weight of the balloon and 
its appendages, when floating in the air in equllſbrium, is equal to the weight 
of the air displaced. Now the density of hydrogen gas when prepered in 
large quantities for the purpose of inflation is about °2, or a cubic foot weighs 
“2 оя. In order to ascertain the density of the air, the diminutlon of baro- 
metric pressure due to the altitude must be taken into account; and if the 
balloon be supposed to bave attained the average altitude of 2500 feet, the 
density of the air may be taken at 1-09, or a cubic foot of. air weighs 1°09 oz. 

Assume the balloon to be spKerical, and call its radius n Its solid content 
=æ $ rr? - 418897 xp? 

The weight of that volume of gas = “2 x 41087 x s3, - 

The weight of that volume of air = 1°09 x 4:1887 x 73, 

The weight of 100 sbells of 500 ib. each = 800,000 oz. 

The weight of silk, netting, сат, &o., taken for an approximate determina- 
tion of the size of the bailoon,= 78,931 oz. 

Now, as has been stated, the total weight raised is the same as that of 
a volume of air equal to the capacity of the balloon, &c. Hence, neglecting 
the space oceupied by the саг and appendages, we bave the equation 

1°09 x 4°1887 733 х 4°1887 r? + 800,000 + 73,981. 
Whence may be obtained the following results :— 
4°1887 r3 = 981,945 (volume) 
re (61-602 (radius) 
471 = 47,686 (surface) 

Tn other words, the capacity of the balloon and the quantity of gas which 
would be required to inflate it would be nearly one million cubic feet, the 
quantity of silk required in its construction would be forty-eight thousand 
азме and its diameter (double the radius) ояе Aundred and twenty. 
t Й 

If instead of ascertaining the dimensions of the balloon at ап altitude of 
2500 feet, its dimensions necessary for raising the given weight just off the 
ground be calculated, the results will not he materially altered. ln this сме, 
the density of the air must be taken st 1:2 (instead of 1:09), and the diame- 
ter of the balloon will be found to be 119 feet instead of 123 feet. The fol- 
lowing table shows the dimensions of the balloon necessary for sustaining 
ле several вресійей loads, and the coat of the silk required in its construc- 

n. 


Number und Required | Oublie fret Surfuce of | Quantity of | Cost of 


weight of shells | diameter of of gas balloon in material, | silk alone. 
or shot, balloon in feet content. [square yards. | yard wide.* 
20 of 28 Tb a 
o 
50 of 10 Ib. 33-0 18,816 380 570 500 
100 cf 10 W. 404 | 38510) 86% 854 | 455 
60 of 25 d 458 50,89 8 731 1097 584 
80 of 25 lb. .. 501 65,440 876 1814 700 
100 of 251b. .. 53°2 77,951 1010 1815 812 
100 of 500 Ib. . 123 974,349 5298 7947 3,200 


* The silk of which balloons sfe made is of the best quality, and only 24 inches wide 


во that a corresponding increase must be made, 
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WICKET-GATE FOR CANAL LOCKS, 


Invented by F. С. Іоттнов?, Esq., C.E., of Pennsyloania, United 
States. (Reported in the Franklin Journal.) 


The object of the apparatus is to draw water rapidly froma higher level 
to a lower; for example, to fill or empty lock chambers, ог to draw off а 
canal level, mill race, or reservoir of any kind. It is effected by an inge- 
nious application of hydrostatic pressure. In the effluent sluice is placed 
a gate, or wicket, with two leaves at right angles to each other, having a 
cross-section like the letter L, one leaf being longer than the other, This 
gate works upon pivots, or a hinge, at the angle of intersection of the two 
leaves, and at one side of the sluice. The shorter leaf of the gate is of 
proper dimensions to close the sluice when the flow of water is not 
required. This leaf is kept shut by the pressure of the head of water, 
which produces no effect upon the longer leaf so long as it is admitted 
freely to both sides of it. 

When the sluice is to be opened, the water is drawn from ‘one side of 
the longer leaf, and immediately the pressure upon the other side ргероп- 
derates against the shorter leaf, and forces it open. The opposite effect is 
produced by admitting the water to both sides of the longer leaf, when the 
pressure upon the shorter leaf again closes the sluice. These alternate 
effects are produced by two small turning wickets at right angles to each 
other and coupled together, which are moved simultaneously by a single 
lever. 

The time and effort required to manœuvre the small wickets will cer- 
tainly not be greater than is necessary to work one of the simple turning 
wickets generally used in lock-gates, while the quantity of water discharged 
by the sluice will, with the above proportions, be about four-fold, and may» 
by a variation of the relative dimensions of the parts, be even greatly 
increased. 


Fig. 1 ls a plan, in which the part A is intended to re t a reservoir, 
lock-chamber, ке. 4 4, shows the leaves of the wicket-gaie (whioh E 
се 


supposed to be placed іп the side wall of а lock), both of which аге 
cured to the shaft s, and are connected by bay the rods, or has gn: 
H is a recess or chamber, into which the leaf 4 moves in opening the leaf 
or gatea. і, о, аге small valve gates (so connected or coupled, that both 
шау be turned at tho same time, the опе opening, and the other shutting), 
used for emptying and filling the chamber H, and may be worked as shown 
in the plan and sectional views (figs. 1,2, 8), or otherwise. e c isa chan- 
nal or pipe, communicating with the water in the lock-chamber or reser- 
oir A, and the chamber H, through the valve-gale i. g is a gratiog 
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intended to prevent the channel e с from becoming obstructed. a is a 
channel or pipe, communicating with the chamber H, and the lower level, 
through the valve-gateo. т із а man-hele in the leaf d, for the purpose 

getting at the small valve-gates i, o, for repairs and other purposes. 
b.b, shows the water-way communicating with the revervoir and the 


level below. : 
Fig. 218 a longitudinal section of the plan, represented in fg. I. 


so 


Fig. 3 is а cross section of the same. 

The plan 1 1 the wicket-gate as closed, and the lock, as well as 
the chamber H, full of water. When it is desired to empt е lock, the 
valve-gate о, communicating with the lower level, through the channel я я, 
is opened ; at the same time, the| valve-gate i (which is connected with the 
same), communicating with the lock-chamber, through the pipe с с, is 
closed ; the water is thus discharged from the chamber H, and the pres- 
sare of the water acting on the larger leaf d, forces the gate or smaller 
leaf a open. The water contained in the lock-chamber is then discharged 


through the passage ò b b. Й 


— 
DD 
2 


/ 


Fig. 3. 


The inventor does not propose to confine himself to the precise mode of 
tonstruci ion shown іп tho plan, but purposes availing himself of different 
modes of construction to suit different localities where gates for discharg- 
із water are used; the principle remaining the same, which consists in 
alternately applying and relieving the pressure from one side of the larger 
leaf (arm, or paddle) of a wicket-gate, thereby causing it to turn one way 
or the other, so as to force the other leaf of the gate open or shat, as may 
be desired ; both leaves of the (ralve-gate, or) wicket-gate being secured 
to, and made to turn ов, ог witb, the same shaft, or axis; the shaft being 
placed in a vertical, horizonta), or in any other position desired, 
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EXPLOSION OF A LOCOMOTIVE ENGINE ІМ THE UNITED 
STATES. 


The Committee on Science and the Arts, constituted by the Frank- 
lin Institute of the State of Pennsylvania, for the promotion of the 
Mechanic Arta, to whom was referred the examination into the causes 
of the explosion of the locomotive engine“ Neversink, upon the 
. railroad, United States, on the evening of the 14th January 

ast, re -- 

That they have collected all the evidence bearing upon the subject 
which they could obtain, and have visited Reading for the purpose of 
examining the wreck of the engine; and they desire in this place to 
return their acknowledgments to the officers of the Reading Railroad 
Company, and especially to Mr. G. A. Nicolls, the superintendent, for 
their very great courtesy and kindness to the committee, in facilitating 
in every possible manner, their examinations, and putting them in 
possession of all information having a bearing upon the object of their 
research. The following is the result of their inquiries:— 


The engine Neversink was originally built by Baldwin, and sent 
= the road in April 1886. It then weighed 104 tons, and had six 
wheels, two of which were drivers. The engine was А те- 
newed and rebuilt by the Reading Railroad Compauy at their Reading 
дербі, in April 1846, and was changed to an engine of 19 tons, on six 
wheels, all connected drivers. 

In rebuilding it, four plates in length at the fire-box end of the cy- 
lindrical part of the boiler were retained, and 14 sheets in length were 
added at the front end of the boiler. The new iron was five-sixteenths 
of an inch in thickness, the old one-fourth of an inch. 

The vertical part of the boiler was 51 inches in diameter; the fre- 

was 89 inches long, 37 inches wide, and 44 inches high; the 
ecown was stayed with wrought iron bridge bars, and was so strong 
that it received no damage from the explosion. The horisontal por- 
tien of the boiler was 41} inches in diameter, and 11 ft. 6 in. in length 
between the tube-sheets, The smoke-box was 2 ft. 9 in. inches in 
depth; making a total le of boiler of 18 feet. There were 128 
wrought iron tubes, two inches in internal diameter and one-eighth of 
45 inch thick in Ше wall; they had oopper ends at the fire - box tube 
sheets. 

There was but one safety-valve, 24 inches in diameter, placed upon 
the dome; there were four gauge-cocks, the lower one of which was 
8 inches above the crown-sheet, and the upper one about 14 inches 
above the lower. The highest tube was 14 inches below the crowu 
of the fire-box, and 114 inches below the top of the cylindrical part of 
the boiler. The fire surface, reduced to fire-box surface, amounted 
to 809 square feet. The cylinders were 194 inches by 20. The 
driving wheels 46 inches in diameter. 
upon the road, and bad run, previous to 

& 71,010 miles. 
.. ә 18,041 
Total 89,051 miles. 

Upon their examination, the committee found the horizontal part 

of the boiler almost completely destroyed. In this part of the boiler 


It was a favourite 
alteration, in April, 1 1. 
erwards 
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the explosion had manifestly originated, commencing іп the older iron 
which remained іп the hinder part of the boilef. The tubes were, for 
the most part, still fast in the tabe-sheets, bat they were bent outwards 
At their middle, like the staves of a barrel. The steam pipe, as it 
passed through the boiler, was collapsed, but not broken. The outer 
shell of the boiler hed been torn into fragments, and the rents had ex- 
tended to the vertical part, the upper portion of which had been en- 
tirely torn away, во as to expose the fire-box, which was sound, but 
slightly caved tn on the sides. The cylinders were unharmed by the 
explosion, but had sinee been removed. The quality of the iron ap- 
peared to the committee to be aniformly good. d 

There was, therefore, nothing about the engine to indicate that the 
accident had occurred from defects in workmanship or material, nor, 
indeed, did the tremendous power which was indicated, seem consis- 
tent with the idea of an originally defective boiler. 3 

The evaporative power of these heavy engines is necessarily vety 
great. Mr. Nicolls assared the committee that the Neversink was 
capable of drawing a train of 88 cars, weighing, loaded, 74 tons each, 
(equal to 637 tons,) at a speed of 12 miles per hour, (1056 feet per 
minute.) Allowing the traction to be 71 pounds per ton, (as experi- 
ments upon this road show it to be,) this is equivalent (о 159 borse 
power—requiring an evaporation of 2°55 cubic feet of water per 
minute. 

Now, by the peculiar construction of these engines, rendered пе- 
cessary by the restricted space allowable for the boiler, when the 
water-level stood two inches above the lower cock, the steam was 
confined exclusively to the hemispherical dome above the fire-box, 
the cuhle content of which is rather less than 24 cubic feet, (23-8565 
cubic feet.) The cubic content of each cylinder (19-5 X20) is 1:657 
(18) cubic feet, and, as two cylinders are drawnat once, the ratio of the 
cylindrical content is as 3:314 to 24, or more than one-eighth. When 
the water-level is at the upper gauge-cock, the steam room is nine 
cubic feet, and the ratio about one-third. Now, the most recent (and 
apparently the best) authority apon the high pressure engine declares, 
after nearly 30 years of practical experience, that “the steam space 
should be at a minimum 20 times as great as the space to be filled 
with steam in the cylinder. If it can be made greater, consistently 
with the other arrangements of the boiler, зо much the better.“ This 
is, of course, inapplicable iv locomotive engines. 

The reason, therefore, that these engines will throw water from the 
safety-valve, aod from the gauge-cocks, when the actual water-level 
is dangerously low—aod that, іп the words of Mr. Kirk, they are tick- 
lish in carrying their water, must be evident. The foaming in one of 
these engines must be incessant, and the danger of priming very great. 
The gauge-cocks, which, under the most favourable circumstances, 
are but indifferent Indicators of the water-level, become, in this case, 
useless, aod the engine driver must rely upon bis experience of the 
engine and trust to incessant watehfulness alone, if he would avoid an 
accident. : 

А very remarkable fact about this explosion is, that the steam pipe 
passiog through the upper part of the boiler, from the throttle valve 
to the cylinders, was collapsed and unbroken, as is well seen in the 
accompanying Daguerreotype portrait of the engine, taken after the 
explosion by Mr. David Monday, of Reading, and kindly lent by him 
to the committee. It is, indeed, possible that this may have been pro- 
duced, during the explosion, by the sudden bending upwards of. the 
tube, otherwise it would seem to indicate that the engine was throttled 
at the time of the explosion; an expedient which шау һауе been ге- 
sorted to for the purpose of avoiding the dampness of the steam, or to 
check the speed of the engine; but the fearful danger of which will 
be seen when it is considered that, if the steam was shut off but one- 
fourth, (the water being above the lower gauge - cock, the pressure in 
the boiler would double itself in about one minute. 

It seems useless to speculate upon the immediate cause of this ter- 
rible accident, since the death of all upon the engine has removed the 
direct testimony of the circumstances under which it occurred. How- 
ever, it appears that the engine was under a very unusually heavy 
pressure of steam, and scarcely less certain that the safety valve was 
(accidently or otherwise) fastened down. Mr. Nicolls and Mr. Kirk 
both testify to the competency of the engine driver, who was in charge, 
and every one bears witness to his character for sobriety. That he 
may have been deeeived as to the height of water in the boiler is 

ossible from the character of the engine, although it is difficult to 
imagine how an experienced hand could have neglected the indica- 
tions given by the increased preasure, as shown by the rapid running 
of the train aod the sharpness of the exhaust. . 

Upon the whole, it appears probable to the committee tbat the ex- 
plosion of the Neversink occurred іп this way :— 

That the engine was running under a heavy pressure of steam, and 
that, owing to the defective indications of the gauge-cocks, the water 
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іп the boilers was permitted to get below the upper tabes, which thas 


.became unduly heated; that the rapidly increasing pressure (assisted, 


perhaps, by an injadicionus partial closing of the tbrotile valve) caused 
the starting of one or more of the tubes from the furward tube · abeet, 
and this sudden relief of the pressure caused a foamiog in the boiler, 
by which the water was thrown over the heated tubes, and being thus 
rapidly evaporated, caused an instantaneous increase of tension, which 
the additional openings were incompetent to relieve, and thus produced 
the rupture of the outer shell of the boiler. This, however, is intended 
only as a plausible scenic and by по means as a confident afirma- 
tion of the cause of the explosion. 

But whatever hypothesis may be хориї to explain this unforto- 
nate accident, its investigation has forcibly called the attention of the 
committee to several matters which they believe to be of sufficient 
practical importance to deserve the attention of the Institute. 

First. The necessity of providing all ateam engines with a second 
safety-valve, of large dimensions, regulated to the mazimum pressure 
which the engine is intended to bear, and placed beyond the contro 
of the engina-man. It is true that this will entail upon the owners 
the trouble of frequent examination to maintain the efficiency of such 
а valve, but this trouble will be more than compensated by the ia- 
creased safety which will be procured by its use. 

Secondly. The uncertainty of the ordiaary gnuge-oocke, ая indioa- 
tors of the water-level under the most favourable circumstances, and 
the deceptive character of their indications upon the moders locomo- 
tive engines, where the amount of work to be done and the restricted 
space which can be allowed to the boiler, necessarily confines the 
water and steam room, and renders the evaporation more tumultuous 
than in the larger boilers of stationary engines. 

Thirdly. The committee would suggest the inquiry whether it is 
not feasible and advisable so to construct the locomotive engine that 
explosions, if they occur at all, shall take place in such a manner as to 
be less destructive to human life than they at present are. One of the 

reat recommendations of the tubular boiler, when first introduced 
Into use, was this very diminished liability to do injury, by allowing a 
tubular flue, of comparatively small size, to collapse, in place of ба 
large cylinders, by which the boiler was at once emptied of its con- 
tents, 


— 


Earthwork Tables. Ву Cuanves K. SigLxr, С.Е., and Wits 
Котневтовр, F. R. A. London: Longman and Co., 1847. 

These tables аге for the purpose of estimating the contents in cubic 
yards of the eurthwork of railways: they are calculated, by the ordi- 
nary prismoidal formula, for a central width of 83 feet at slo of 
b % and 2, to 1; heights from 0 to 60 feet, at intervals of -а- 
foot. 

The advantages of the tables are, that there is no necessity for a 
second calculation, as at one glance the eub.c contents of a chain іп 
length are seen by merely looking for the corresponding heights of 
the respective ends of each chain’s length in the table,—the heights 
of one end being given at the bottom of the table, and the other 
height оп the side, and at the intersection of the two lines the cubie 
contents are given. Thus, for a cutting 5 chains in length, of the 
respective heights of 

12 74, 13, 114, 8%, and 0, the contents are read off 

348, 1090, 1355, 756, 151:—total, 3709 cubic yards, 

We believe these tables are the only ones that offer such a facility of 

calculation ; consequently, we strongly recommend theim to the Pro- 

fession. i Nee 

We must observe that there is another table, by which the contents 
for any other width, from 23 to 43 feet, may be found; for this par- 
pose, it will be requisite to һауе two inspections, but no multiplica- 
tion. 

Architectural Maxims and Theorems, and Lecture on the Education 
and Character of the Architect. By Tuomas Leverntoy Donatp- 
son, M.LR.A. London: John Weale, 1847. 

Professor Donaldson has laid the ground-work for an excellent 
book ; but io the present edition the Maxims are too concise, and arc 
not carried out sufficiently to render them of much service to the 
student. Many of the Maxims require an explan ition and а reason- 
ing to prove that what is set forth is true. We feel assured that 
Mr. Donaldsan, if he can devote the time to the work, will be enabled 
to enlarge it in such а manner as to mike it a valuable work of 
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velerence, not only to the stedent, but also to the experienced ar- 
cbitect. 

With regard to the Leetore which is ерреміні to the preseut 
work, we cur only say, at the present time, that it is a Fred POENT 
to a course of lectures, but there are some portions of it with whic 
we cannot agree ;—our reasons for differing must be deferred to 
another opportunity. 


The Art of Skeiching from Nature in Perspectice Simplified by the 
8 ем EARL, Principal of tbe School of 
Design, Peckbam. London: G. W. Medes, 1847. 

We gave a short account of this instrument in the Journal for 
December last (Vol. IX. p. 389). The object of the present work is 
to show how the instrument may be used; it is extremely simple, 
und is handled with great facility. It will be found of great service 
to the travelling student in taking sketches of buildings and other 
objects, 

The Tradesman’s Book of Ornamental Designs. The second part 
of this work fully sustains its character for utility: the desigo for ап 
iron gate is exceedingly good. 


REGISTER OF NEW PATENTS. 


RAILWAY AXLES AND SIGNALS. 


Твомлв У/лтевносвв, of Edgeley, near Stock port, cotton mannfac- 
turer, for “ mechanical Improvements applicable to railway engines and 
lendere, and lo railway carriages of varions kinds.”—Granted March 
20; Enrolled Sept. 10, 1847. 

The object of the improvements is, firstly, to facilitate the кемде 
of railway engines and carriages round curves, by allowing each wheel 
to move independently of its fellow. This is effected by forming опе 
of each pair of wheels with a long nave equal to one-half the diameter 
of the wheel to which it is applied, which is bored to fit the axle, and to 
work against a sbouider on Ше same; it is to be kept in contact with 
the shoulder by a washer, secured to the axle, outside the рате by a 
key; the other wheel is fixed to the opposite end of the axle. Another 
method is to divide the axle at the centre into two parts, and fix bear- 
ings to the lower framing of the carriage, for the purpose of support- 
ing the inner ends of the two parts of the axle; by which means the 
wheels are permitted to rotate independent of each other. 

The second improvement із fur an apparatus for sounding siguals by 
means of compressed air; consisting of a force-pump for compressi 
air into а receiver beneath the carriage, from which lt can be admitted, 
by the guard or attendant, into a railway whistle or other instrument 


for sounding signals. 


DRESSING LACE AND FABRICS. 


Joun Кет, Jun., of Nottingham, dyer and lace-dresser, for “ Im- 
provements in dressing or finishing lace and other fabrics.” Granted 
December 14, 1846; Enrolled June 14, 1847. 

This invention relates to a dressing for lace and other fabrics, which 
when made up, will not be liable to absorb moisture from the atmo- 
sphere, but will preserve their shape when exposed to heat or damp. 
Б Id. of shellac is to be dissolved with 1 Ib. of borax іп 8 gallons of hot 
water, or the shellac may be dissolved by other alkalies, and іп dife- 
rent proportions to the before-mentioned. The solution of shellac 
may be used alone, or, when thought desirable to give a greater de- 
gree of stiffness, it may be mixed with starch, gelatine, glue, or other 
stiffening material, dissolved by the ordinary methods, and then stirred 
imo the solution of sbellae while the latter is at a boiling heat: the 
quantity of stiffening material added wiil vary according to the stiff- 
urss required; the addition of 1 lb. of glue to a solution 2 
1 Ib. of shellac has been found to answer well. Tbe solution is applie 
by dipping the fabric therein, or spreading it upon the fabric; the 
fiuishing is proceeded with іп the ordinary manner. 


GAS METERS, 


Tuomas Epes, of Great Peter-street, Westminster, for “ Improve- 
ments in the manufacture of gat · meters. Grauted Dec. 81, 1846; 
Eurolled June 30, 1847. 

This invention relstes, бгайу, to the трете ат pirani 
uf plates or sheets of iron, covered with a coating, first of tio, and 
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then а сабы of zinc, or with an alloy consisting of tin and otber 
metals, to prevent or retard the destructive effects of the gus. The 
metals or alloys employed for this purpose are tin and zine, as being 
found in practice to be the most desirable and efficient. Any known 
method for coating plate-iron with these or other metals шау be em- 
ployed. · The inventor lays no claim generally to the coating ог cover- 
ing of plates or sheets of iron with zinc and tin, or with any alloy of 
metals, us these processes form no part of his invention when taken 
separately. 

The secoad part of the invention is for forming the internal parts 
of the meter of the same or a similar kind of metal, во that по vole 
taic action may be induced between the several parts, by constructing 
them of an alloy of metals, as being most suitable, apd whieh alloy is 
made to bear some analogy to the particular coating of the plates or 
sheets of iron of which the case is constructed; and, in order to pre- 
serve the solid parts, which are liable to be injuriously acted upon by 
the gas, or that come into contact with the water that becomes im- 
pregnated with the gas that passes through the meter, the inventor 
constructs them of an alloy of metals, comisting principally of zinc 
and tin, the preparer of which may be varied, or other metals may 
be added, for the purpose of hardening the alloy, For the above 
parporer: an alloy consisting of from 50 to 70 paris of zinc to from 

to 50 parts of tin, will be found to answer the object required. 


PIERS AND HARBOURS. 


Perse Borrie, of the Crescent, Minories, City, engineer, for “Im · 
is the construction f jere and harbours.” Granted Dec. 
21, 1846; Enrolled June 21, 1847. (Reported in the Patent Jour- 
nel.) қ i 
This invention relates, first, to tbe construction of piers, whereby 
the commanication is maintained between the approach and the ves- 
sel, without the intervention of stairs, at all times of the tide. It 
consists of a combination of a permanent way, a floating pier, and a 
platform connecting the two, which is hinged at one end to the per- 
manent way, and at the other rests on the barge or vessel, which rises 
and falls with the tide. For light traffic this erection is constructed 
almost entirely of wood ; the permanent way, which in the drawing 
is represented as being curved, but which may be formed according 
to the nature of the approach, is supported оп piles driven into the. 
ground; the space between each set of piles leaving a clear water- 
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way. The roadway, which is of peculiar construction, is represented 
at fig. 1. Beams, a, are laid longitudinally and resting on the piles; 
at their extremities they are slig tly curved upwards and strengthened 
by means of tensiun-bars, or chains, b; these chains are secured to a 
cast iron cap on each end of the beam, and support it at intermediate 
points by stretchers, с, с, с, e. Now, it will be obvious that the ten- 
dency of weight placed on the centre of the arch will be to straighten 
and, consequently, lengthen the beam, thereby throwing the greater 
part of the strain on the chain ö. The barge, or floating part of the 
pier, is placed between two buttresses formed of piles, one at either 
end, and by them is guided in its rise or fall with the tide; and it is 
generally preferable to place this barge parallel to the current, with- 
out regard to the position in which it is necessary to connect the © 
roadway ; this barge may be constructed of iron, with a wooden deck, 
or it may be wholly of wood; the inner side, on which the hinged 
ретине rests, having a greater displacement of water to compensate 
for the weight thereof, and it is furnished with water-tight bulk- 
heads for additional security and strength. The platform which con- 
nects the roadway with the floating barge, is constructed in a similar 
manner to the permanent roadway, being formed of longitudinal 
beams, strengthened by tension-rods and stretchers, as before de- 
scribed; опе end of these beams is connected by a strong bolt, passing 
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through the cast iron caps and corresponding knuckles, fixed to the 
piles which support the extreme end of the permanent way, and thus 
forming a binge on which it rises and falls; these piles are strength- 
ened тауа by means of struts, во as to enable the structure to 
resist the strain consequent thereon; tbe other end of the platform, 
which rests on the barge, is farnished with rollers, which traverse 
rails placed in а recess formed іп the side thereof, во as to bring the 
surface of the platform on a level with the deck. The flooring of 
this structure is supported from the beams by joists which, with other 
transverse fastenings, connect the whole firmly together, and it is sure 
mounted by a railing as in other similar erections. Piers intended for 
heavier traffic, he constructs in a manner very similar to the foregoing, 
but with the several parts of a proportionate strength; but in many 
cases, where the rise and fall of the tide is too great to admit of the 
whole of the inclination being thrown on one moveable platform, he, 
therefore, makes use of an intermediate floating е, protected by 
buttresses; this arrangement avoids the necessity of having the plat- 
form of any extraordinary leugtb, when any great height is to be 
attained. tead, also, of the rollers at the end of the platform 
bearing directly on the floating е, it rests on a frame which is 
supported by a strong shaft laid horizontally in the direction of its 
length; this admits of a rocking motion, and, consequently, prevents 
any strain from twisting or affecting the permanent pier, to which the 
other end is а хей. In piers constructed for every description of 
heavy goods, in place of snpporting it on piles, it is erected on a 
base of solid masonry, supporting cast iron pillars, on the top of 
which the longitudinal beams are placed, and the whole is finished 
in a manner proportionably strong for the accommodation of wagons 
and other vebicles; the platform of this pier also rests on an 
apparatus, the same as before described, for the purpose of counter- 
acting the rolling of the barge from the action of the waves, 
The floating-barge of this 
pler, риб it to һе erect- 
ed where it will be subjected 
to the action of the sea, 18 
constructed with open-ended 
tubes passing through from 
side to side, as also from the 
deck to the bottom; this not 
only materially strengthens 
the barge, but allows the sea 
to break through and thereby 
ply avoids its effect. 
aving described the nature 
of his invention as regards 
piers, he states that he is 
aware they have before been Ф 
erected where the communica~ 
tion has been effected by 
means of a platform, risi 
and falling with the tide, but 
what he claims is the peculiar 
construction of low-water 
piers, adapted for all kinds of 
traffic, and for the accommo- 
dation of all classes of vessels 
іш loading or delivering pase 
sengers or goods of all kinds, 
at any state of the tide, withe 
out the intervention of stairs 
between the fixed and floating 
Piers, 5 pier forms . 2. 
proper roadways for carriages, carts, w or other vehicles, even 
of the heaviest description, coming a or qui from such vessels 
lying alongside the floating-piers; and when such piers are to be 
adapted for ferrys, the floating-piers may be made of such a height 
that their decks will be level with the deck of the steamer or other 
vessel used for the ferry, so that any carriage or vehicle may drive 
down the pier, and on board such steamer or vessel, without disen- 
gaging the horses, and which piers are constructed in the peculiar 
manner herein shown. The second part of this invention relates to 
the construction of a floating breakwater, for the protection of ship- 
piug in harbours, bays, estoaries, or other inlets of the sea. Fig. 2, 
represents a transverse vertical section of this breakwater, and fig. 3, 
an elevation of the same ; it consists of a cylindrical caisson a, of iron, 
which being rendered water-tight forms the buoyant part ou which 
the whole structure is supported; ö, b, b, is а frame-work made of 
iron, attached to the caisson ; on this frame-work a number of planks, 
с, с, e, are fixed „ which as the sea breaks through ren- 
ders it comparatively smooth on the inside. The caisson a, has a 
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Fig. 8. 
number of tubes, d, d, оне it, both vertically and horizontally ; 


these tubes allow the sea to break through, and consequently lessen 

the effect thereon, and likewise tend considerably to strengthen it; 

at the lower part of the frame-work a ballast-chamber is placed, which 

has the — quantity dropped through vertical tubes, d, d ; several 
of these breakwaters may be connected together by the joints e, e, 
according to the of the harbour; the whole is secared by the 

chains 72 J, to a suitable anchorage іп the position most desirable for 

obtaining the desired effect. He does not claim the invention of float- 
ing break watèis of iron, or other material ; but what he claims is the 

forming of floating breakwaters in the peculiar manner represented in 
the drawing, and as hereinbefure described., 


RAILWAY WHEELS AND BREAKS. 


Henry Салғтон, of Holborn-hill, engineer, for “Improvements in 
railway wheels and apparatus connected with railway carriages.” — 
Granted January 16; Enrolled July 16, 1847. 


The improvements relate, firstly, to the 
formation of wheels for railway carriages, to 
adapt them for running on different gauges. 
The annexed engraving shows the construc- 
tion of the wheel with two flanges or railway 
tyres. In place of spokes, the inventor pro- 
poses to тм ~*~ ed pana да of 
corrugated iron, which are made by pressi 
the 20 in a mould ; the centre tobativetted 
to the nave and the outer rim to the tyre 
and a cylinder of sufficient width to receive 
the two tyres—the distance regulated ac- 
cording to the different gauges. 

The second improvement is for a rail- 
way · break, consisting of a metal band placed 
between the two tyres, which by a lever is 
4 | made to press upon the periphery of the 
4 wheel between the two flanges. 


1847.) 


BARLOW ON ARCHES. 
(Continued from page 215.) 


(Remarks after the Reading of the Paper at the Institution of Cicil En- 
gineers: ) 

Mr. Conrrr, V.P., said he felt the propositions іп the paper were so 
eonclusive. that they scarcely afforded an opportunity for remark, much 
Tese for diseussion. The great merit of the communication, and of the 
illustrations, was the adaptation to practice; in must of the treatises on 
arches, the theory alone was considered: Mr. Barlow bad, however, very 
properly pointed out the possibility of constructing arches of certain forms 
and dimen ions, strictly within the theoretical rules, во that they should 
stand well alone; but that when any pressure was imposed on them, they 
would fail Th-se were points of great importance. which should never 
be lost sight of by the engineer, and demanded not only great attention to 
the proportions of the structure, but also to the quality of the materials 
ewployed. the situation, the nature of the foundation and of the backing 
and numerous other considerations, in order to adapt the arch to the use 
for which it was intended. 

Mr. Sorwirn agreed in the value of the paper. He viewed it more par- 
ticularly in its application to the construction of arches in mines, where 
solidity and permanence were of such importance, on account of the un- 
equal pressure to which they were subjected. 

Mr. Bruner had endeavoured, during the reading of the paper, and the 
remarks of the preceding speakers, to find some point whereon to found 
observations, but it was very diffcalt, as the author's practical experience 
appeared to have constantly directed his theoretical investigations. He 
thought, however. that the compressibility and elasticity of materials of 
coasiruction had not been sufficiently insisted upon. This did not gene- 
rally obtain enough consideration, yet it was of great importance to the 
stability of a structure; all materials, even to granite, possessed ап amount 
of elasticity, and it did not suffice to have the line of pressure fall merely 
withio the mass; it should be sufficiently within it to allow for апу yield- 
ing from elasticity, without eudangering the building. 

Mr. Peccatr observed, that the valuable information might be rendered 
available ia tbe construction of the vaults of furnaces, the duration of which 
was of great importance іп the glass manufactory. It was d-sirable that 
the crown of the arch of a glass furnace should be so low as to keep the 
heat well down, and yet if it was too flat, it was soon destroyed by the 
impinging action of the flame, or else the expansion of the materials by the 
beat destroyed the equilibrium of the arch, aud it fell. At present the 
practical judgment of the workman was alone depended upon for the рго- 
per form, and the consequence was, that although a well-built furnace arch 
might last 14 years, it might not last longer than 14 mouths, 

Mr. Inman said that the ruins of ancleat buildings would afford many 
striking lessons of the correctness of the principles lad down іп the paper. 
Numerous examples of remains of arches standing without other support 
than the siones of which they were composed, might, he believed, be found, 
which could corroborate the views of the author, and he recommended such 
wzamples being sought for as illustrations. 

Мг R. Stepuenson wished to express his conviction of the useful cha- 
racter of the paper, which, he was convinced. would remove тапу difficul- 
ties hitherto felt in examining the subject by the process laid down by Pro- 
fessor Moseley. whose formule. though highly scientifle, and no duubt very 
beaatiful, were much too abstruse for the use of the practical man. Any 
thing which tended to elucidute these formulz, and render the subject more 
popular, most be received with great interest by the civil engineer, whose 
labours would be materially facilitated by such clear adaplations of theory 
to practice. It would appear, that the priocipal novelty consisted, іп de- 
scribing by a simple process froin two given, ur assumed, points, a curve 
of equal horizontal thrust, falling within such points іп the voussoirs, as 
shouid demonstrute the stability or instability of the structure. There could 
be nv doubt of the value of snch a process; but he would suggest to Mr. 
Barlow the desirableness of giving. in somewhat more precise and simple 
terms, the mathematical demonstration of that which must be universally 
admitted in practice. He would suggest whether Moseley’s term of the 
4 line of pressure,” ав contra distinguisbed to the “ dine of resistance.” did 
not convey the meaning of the proposition better than the term eurre of 
horizontal thrust.” It was accept:d as perfecily true, that, as stated іп 
the paper, the horizontal force at any part of the curve was opposed by a 
borizontal furce of equal amount, exerted in an opposite direction, „nd that 
the borizuntal force ог thrust was equal throughout the curve, and hence 
tbe equilibrated arch; yet this had not been hitherto clearly and simply 
laid down, in such a mauner as (о be practically used. 

Mr. Bippen accorded with Mr. Stephenson ia his appreciation of the 
value of the paper, be һай seldom heard one of greater utility, and he 
trusted so goud au example would be followed іп the Institution. The 
proposed mode of describing the curve or line of pressure, showed the im- 
propriety of constructing brick arches ia separate superposed rings; the 
line wogid іп almost every instance, travel out of the ring in which it com- 
menaced, aed іп case of fracture, the rings would fail consecutively; but if 
the arch was well bonded together throughout its eutire depth, the line, or 
curve, wuuld be traced within it, and it would possess the requisite strength. 
All the best brick arches were now built in that manner with full boud, 
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Au arch had recently been so built by Messrs. Grissell and Peto over the 
River Lea, with a span of 87 feet, and a rise of 6 feet; the centres were 
struck within an unusually short time after the arch was keyed; but it 
stood perfectly, and with very little subsidence. He was tempted to con- 
sider ап arch constructed of rectangular bricks eet in a matrix of cement, 
as a bent truseet! girder, the tension rode of which were represented by the 
abutments of the arch. Very fat arches, such as the Maidenbead Bridge, 
were examples of what he meant. 

Mr. Barone could not agree with Mr. Bidders comparison, or what he 
might be permitted to term his amosing theory; on the contrary, he must 
contend that there was по analogy between the arch and a trussed girder. 
10 the former the main force was pressure, in the latter the force exerted 
was tension; the abutments of the one had to resist а horizontal thrust, at 
a given angle, whilst the wiog walls, under the other, had to support only 
а vectical pressure ; any tendency towards horizontal thrust, which might 
have arisen from deflection of the beam or girder, was prevented by the 
tension rods which connected the opposite extremities. If aa arch could 
be cousidered us a bent trussed girder, it must follow, that it would stand 
equally well whether the curve was upwards or dowaowards, which cer- 
tainly did not accord with his notions of the properties of an arch. 

Mr Bipper replied that bis views were misapprehended; what he con- 
tended was, that a brick arch being formed of rectangular pieces, set in а 
matrix of cement, having great adhesive properties, upon which it in a 
great measure depended, it should be considered as a bomogeneous mass, 
assuming the nature of a curved trassed girder, the resistance of the abot- 
ments acting as the tension rods of a girder, Не must still contend for his 
position, and that the bridges of great span and small rise, erected by Mr. 
Brunel, were excellent examples of the constraction he meant. 


Мг. R. Ѕтернемзон considered that Mr. Bidder only meant to put for- 
ward the position for the sake of argument. lt was certain, that the arch 
and the trussed girder, being supposed to be formed of the same materials, 
the former would ve supported by the resistance of the abutineats 10 com- 
pression, and the latter by the tension of the tie - rods; the adhesive proper- 
ties of the materials not being in either case taken into consideration, The 
arch, per se, should always be considered as composed of верагме masses, 
not set in a matrix; but combined In a certain form, the oniy adhesion 
being the friction of the surfaces. It would be desirable if Mr. Barlow 
would give a more perfect mathematical formula for dezoribing the curve; 
the rule which he had given had too much the character of being empirical 
and of beiug made tu ft given cases. 

Mr. W. H. Bartow was unable to percelve any deficiency in his de- 
finition, or in the metbod by which he ascertained the carve. The line of 
thrust, as obtained by the construction given in the paper, was practically 
given in the models.—It was not a necessary condition of stability, that the 
Іше of pressure should intersect the surfaces of contact at right angles, it 
was sufficient that the direction of the pressure shonld meet the surfaces of 
contact, within the limiting angle of friction. The same condition was ex- 
emplified in a columu; there the line of pressure was a vertical line, but 
the surfaces of contact of the stones might be inclined, without occasioning 
the upper part to slip, provided the inclination was within the angle of 
friction of the material employed.—Moseley’s formulw, although theoreti- 
cally perfectly accurate, were too complicated, and involved too much ma- 
thematical knowledge for the general use of practical шеп.--А deep or 
thick arch contained more than one “line of pressure; the line of pres- 
sure to be dealt with in practice was, in effect, the centro of a snrface of 
pressure. 

Mr. R. Stepnenson said, that mathematicians always considered the line 
of pressure to be at right angles with the supporting surfaces or the abut- 
ments. It would appear, however, from Mr. Barlow's explanatinn, that 
ins ead of drawing а series of lines at right angles to the surfaces through 
given points, thus forming what might be termed the polygunal theory, he 
described a correct curve through the same given points. Mr. Stephenson 
cuul:t not understand how the voussoir could give a line differing from the 
line of force treated of by mathematicians. 


Mr. Baronet said, the subject was one of great difficulty, as it embraced 
зо many considerations ; it might, however, he thought, be rendered simple, 
hy considering an arch not as composed of separate voussoirs bound to- 
gether by cement, thus involving other principles, bot as a homogeneous, 
aud, he might almost say, ап elustic mass. If viewed in that light, the 
pressure would be found to extend more or less over the whole surface, 
The centre line, or “ neutral axis,” might in such саве receive the de- 
nomination of the “ line of pressure.” If this idea were ſollowed up, there 
vould be less difficulty in explaining the principles laid down by Mr. 
Barlow. 

Mr. W. H. Bartow said, that Mr. Bronel’s “line of neutral axis“ ex- 
pressed more nearly what he understood by the “line of pressure,” and 
that line described by the impinging points of the curved surface of the 
voussoirs of the model. Mr. Barlow thought, that Мг. Bidder’s experience, 
as to arches turned іп one entire bond, being stronger than those composed 
of separate rings, bore owt the deductions of the paper. The rings coald 
not separately contain the curve of equal horizontal thrust; but when 
bonded they did so, An arch turned іп separate rings depended too mach 
оп the adhesive strength of the cement or mortar. 

Mr. Совітт, V.P., said, it appeared to him that the whole question was 
contained in the proposition demonstrated by the model with curved 
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voussoim, where (һе points of contact, and consequently the curve of pres- 
sure, varied according to the spot where the pressure was imposed. In 
practice, this pointed out the necessity of adapting the form of the arch to 
the service it was intended to perform. For instance, if the roadway over 
8а arch were level, and the pressure equal, the fracture would take place 
by depression of the haunches and the opening of the extrados of the 
crown; but if the roadway were curved, the pressure being thrown upon 
the crown, the crown would fall, and openings would occur at the extrados 
of the hannches. Different calculations must therefore be made for the 
different constructions. 


Mr. G. ӛнім. observed, that Mr. Barlow, іп his geometric contruction of 
the line of resistance, assumed, that there were already two points found. 
Now two points in the line of resistance were determined, when the points 
of rupture were known; for, at the time when rupture was abont to take 
place, when the arch was balancing between standing and falling, the line 
of resistance touched tha extrados or intrados of the arch, at the points of 
ruptere. One of these points of rupture was determined by the conditions 
of the question, the other might be determined by a geometric construction, 
founded on the principles set forth in Moseley’s works, and which he bad 
demonstrated in his lectures. The process was one of approximation, and 
he sapposed three trials would be sufficient to determine the point of гар- 
ture, with perfect accuracy, The process would apply to all shapes of 
arches under pressure, іп any direction, in any position, or of any amount ; 
bat Mr. Snell would at present confine himself to the simple case of an arch 
which was loaded equally on either side, and the voussoirs of which were 
equal each to each, on either sideof the centre line. In such a case, the one 
point of rapture would be at the crown of the arch, which would be on the 
point of turning on one of its edges, at its extrados, if the arch was about 
to fail by the sinking of the crown; and at its intrados, if it was about to 
fait by the rising of the crown, In the first case, some stone at the 
haunches would be on the point of 
turning on its edge at the intrados. 
In the second case, some stone at 
the haunches would be on the point 
of tarning on its edge at the extra- 
dos. He would confine himself to 
the firat of these cases. Then, to 
find the point of rupture, choose 
some point C (fig. 1), which was 
considered to be near the point of 
rupture, and which, in this case 
was at the intrados; draw С D the 

oint of the vonssoir, The arch 
being about to fail, by the turning 
of the key-stone on its edge at A, 
the resultant of all the forces, at that 
Fig. 1. point, must touch the carve of the 
extrados at A; its directioa was therefore horizontal, and was represented 
in position and direction by the line Ae, The resultant of the weight of 
the mass A, В, С, D, was represented in position and direction, by a verti- 
cal line passing through the centre of gravity, G, such ав ОА. Now, the 
only forces acting on the point C (in this case) were the resultant of the 
forces at A, and the weight of the mass A, B, C, D, and these, being re- 
presented in positlon and direction respectively, by Ae and G Л, which 
intersected at the point m, the resultant of all the forces acted through т; 
it also acted at О, and therefore m С represented the resultant of all the 
forces acting at C. Now, as before stated, If C was the point of rapture, 
the Hoe of resistance touched the curve of the intrados at C, therefore a 
tangent to the line of resistance at O was also a tangent to the intrados, and 
the resultant of all the forces, acting on any point in the line of resistance, 
was in the direction of a tangent to that line. Therefore, if C was the 
polnt of rupture, m C was a taugent to the line of resistance, and therefore 
m C was a tangent to the intrados, as іп fig. 1. If C was not the point of 
rupture, but if the point of rupture was above С, m C would cut the in- 
trados, as In fig. 2; but if the point of rupture was below C, s C would 
cut the intrados, as in fig. 3. 


Fig. 2. 


Fig. 3 


Mr. H. W. Bartow said, he assumed two points in order to facilitate 
the investigation. As far as practical utllity was concerned, the line of 
thrust might thus be obtalned at one operation, instead о! pursuing the la- 
borious process for determining the theoretic Ilne of resistance ; 
indeed, excepting for the most regular geometric forms of the arch, Moseley 
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also adopted а tentative process. Moseley’s line of resistance touched the 
intrados and extrados at the points of ruptare. Now a practical eye could 
detect very closely which wonid be the point of rupture, and a carve of 
equal horizontal thrust drawn through these points, though it might not 
prodnce the line of resistance with mathematical accuracy, was sufficiently 
near it for all useful purposes, Moseley's theory was undoubtedly very 
perfect; in fact he was the oniy mathematician who had treated the sub- 
ject consistently with its practical requirements. The difficulty in his 
mode of investigation was in those arches which did not partake of 
geometric forms, and in these cases Mr. Barlow’s method would be found 
easy of application. 


Mr, Bronet still thonght, that Mr. Barlow had scarcely met the objec- 
tions which had been raised. It was true that in practice some points 
might be assumed ; but it was more satisfactory to have positive rales for 
finding these points, and assuring the mind as to the correctness of the 
basis of the proposition. In a very large arch, with a small rise, the line 
of pressure must be confined withia very narrow limits, and in such a 
a а formula giving the points definitively was essential for inspiring 
confidence, 


Mr. W. H. Bartow replied, that the limits which confined the line of 
resistance, depended on the thickness of the arcb and not on the ratio of 
the rise to the span; the points of rupture in ordinary forms of arches wero 
weli known; they were at the extrados in the crowu, and at the intrados 
in the haunches; there was, therefore, no difficulty in finding the line of 
resistance in these cases. If the mind was as perfectly impressed with the 
direction of the forces in arches, as in the case of columns, both could be 
built with equal security. 


Mr. G. Sne stated, that in all cases of equal thickness of vonsscire 
throughout, Mr. Barlow’s rales might apply ; but if the thickness was less 
at the crown, ав іп the case of an arch with a keystone of limited depth, 
but of which the voussoirs increased towards the abutments until they 
came to an extreme length, he did not see where Mr. Barlow could assume 
his points in the line of resistance. 


Mr. W. Н. Bartow replied, that in reference to that particular form of 
arch, it was evident many curves of eqnal horizontal thrust would be 
drawa within the thickness, so that it was unnecessary to entertain the 
question; because, if any one curve of equal horizontal thrust was contain- 
ed, it proved that the theoretical line of resistance was also contained. It 
would be observed, on referring to the paper and consulting the drawings 
and models, that the rules were general, and аррПед to every form of arch 
and archiform structure, loaded or unloaded, and whether of equal thick- 
ness or otherwise. The model, with the rectangular voussoirs leaning to- 
gether at the apex, was selected as an extreme case. He wished to re- 
move an impression, whicb might have been produced, by his stating that 
his mode of treating the subject of arches was uot mathematical as that of 
Professor Moseley: he only allnded to the use of geometric construction 
instead of algebraic formulæ ; the principle or theory was the same in both 
cases, The misapprehension as to assuming points in the curve, which 
Mr. Stephenson alluded to, as not having been sufficiently explained, arose 
from the modification which was necessary in applying theory to practice. 
If perfect hardness of materials and mathematical accuracy of workman- 
ship were attainable, the pressure would be transmitted in the line of re- 
sistance, as laid down by Moseley, and described by Mr. Snell. On the 
other hand, if the materials were in the softest state іп which it was possi- 
ble for an arch to sustain itself, the pressure would be transmitted in that 
curve of equal horizontal thrust, which corresponded most nearly to a line 
drawn through the centre of the thickness of the arch; because in that 
state of the arch, the whole available surface of the voussoirs must be act- 
ing, to support the insistent pressure ; practically, therefore, the pressure 
would be transmitted іп a curve of equal horizontal thrust, somewhere be- 
tween these two limits. Now, in the case of large brick arches, particu- 
larly when the centres were first struck, the state of the arch approached 
that which had been just mentioned, and it was for that reason he had 
stated in the paper, that іп determining abutments for arches of large dimen- 
sions, the points p p’ should be taken in the centre of the thickness of the 
arch, though the extreme limit of stability, if the materials were hard, 
would be when the points рр” were in the theoretical line of resistance. 
Assuming the points рр to be in the centre of the thickness, and 
the abutments accordingly, was in effect nothing more than providing abat- 
ments of such dimensions as should resist the thrust of the arch, when it 
was inthe most disadvantageous state in which it was possible for it to 
exist. An arch constructed with abutments only just sufficient to contain 
the theoretical line of resistance, would possess the same degree of stability 
as a column placed ғо far out of perpendicular, that a vertical line drawa 
through its centre of gravity would just fall at the extremity of its base ; 
but ао arch, with abutments bullt so ав to contain the curve of equal hori- 
zontal thrust, which accorded nearest to the centre line of its depth оғ 
thickness, would be under the same condition of stability as a column 
placed perfectly vertical. 
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CONSTRUCTION OF SEA WALLS, 


Opinions of Engineers on the Construction of Sea Walis, referred to in 
Sir Нотлвр DovcLas’s Protest, given in last month's Journal, 


А хких (B).—Sir Јони Баните on the Mode of Construction of the 


propesed Harbour. 

With regard to the last important consideration, namely, the particular 
mode of construction, and the cost. Various plans шау and have been 
proposed for thie pu „uch as founding the substructure below low 
water in caissons, raising a superstructure of perpendicular walls of 
masonry upon them, carrying out frame-works of timber or iron, and form- 
ing walls of masonry within them, filling the interior space between the 
walls with chalk or conerete; another plan consists in throwing down 
masses of chalk into the open sea, and covering them with stone о! harder 
description., None of these, however, appear to me applicable to the pur- 
pose, partienlarly for the great outer mole or break water; the only similar 
examples where caiseons have been employed, аге the memorable cases of 
Cherbourg aod Sheerness, where they signally failed. Wooden caissons 
aod hollow circular towers, composed of brickwork, masonry, and timber 
combined, also wooden floating breakwaters, were proposed by General 
Bentham to be used in the construction of the breakwater at Plymouth, 
but after being fully discussed, these plans were abandoned as being inap- 
plicable, and. looking to the particular cironmstances of Plymouth Sound, 
the reasons given for the rejection of those plans were unanswerable. In 
sach great and important works, where failure wonld be attended with 
most disastrons consequences, none but those means which аге best recog- 
nised as certain of snccess should be adopted. This has been amply justi- 
fied by the result of the mode adopted in the construction of the break- 
water at Plymouth, which has completely succeeded in every respect, 
whether as regards design, construction, or economy, and I feel convinced 
that under those circumstances, no other system would have answered so 
well. Much has been said about the damage occasioned by storms dis- 
tarbing the rubble; the fact is, storms form the principal agent іп conso- 
lidating the rubble and save шапоа! labour, and, to use the late Mr. Ren- 
nie’s words, are the best workmen, 


Annex (С).--Мг. Grorce Rennie's Report on the Harbour in Dorer 
7 Bay, and his Evidence. 

With respect to the form and construction of the proposed breakwater. 
Experience has proved the principles of Cherbourg, Plymouth, and 
Kingstown Breakwaters. The destruction of the cones at Cherboarg, 
and the failure of the brick masses at Sheerness, аге зо сіеві arguments 
against the adoption of caissons, or other expedients. 

If such a work as is now proposed be undertaken, it should be solidly 
and properly done. The magnitude of sucb a work would not justify the 
risk of a failure; and, without entering into the question of the compara- 
tive cost and efficiency of different systems, I have no hesitation in pro- 
nouneing in favour of sloping stone breakwaters, similar to that of Ply- 
mouth; assuming, therefore, the same profiie or section for the proposed 
breakwater as that, from 1,800 to 2,000 square yards, and the same prices 
which that work has cost, the probable amount will be about £3,500,000 ; 
fa conseqnence of there being no good materials in the vicinity, they must 
be bronght from elsewhere. 

Ques, You have spoken of the experience you have had in constructing 
breakwaters, and of the observations you have made upon existing break- 
waters; you have stndied fully also the theory upou which the construc- 
а of breakwaters depends with respect to the action of the sea?—Ans. 

ave. 

You have sald that you consider upright walls not so capable of resist- 
ing the action of the sea as sloping ; do you form that opinion ороо the 
well-known theorem of the action of fiuids in motion upon planes in terms 
of their obliquity 7—1 do. 

And that as the obliquity increases the effect apon the wall is diminished 
in a very high ratio ?--П is. 

Do not the advocates of the upright system predicate their theory upon 
the supposition that waves in the open deep sea have only an oscillatory 
motion, direct and indirect, but that they have no progressive motion; that 
they do not act with any propelling or percussive force upon an erection in 
the sea ?—I believe they have that notion. 

And that the ouly motion is а verticalf—Yes. 

And that, consequently, the only effect that waves produce upon the 
wall is by their statica] pressure, or welghtf—I believe so, But in answer 
to that, some experiments have been recently made upon the horizontal 
action of waves upon flat surfaces by Mr. Alan Stevenson. Mr. Steven- 
son showed me an instrument when I was in Edinburgh in June last, 
which consisted of a flat plane of a foot space, stuck upon the end of a 
той, just like a letter balance, placed vertically to the shock of the sea. 
Jr had a spring behind it, and, of course, when a wave struck it, it indi- 
cated by the pressure against the spring the force of the wave. The 
action of a wave moves horizontaliy, and when it strikes an object, it does 
it with the таға of the wave pot in motion, multiplied by its velocity. 
Consequently, in order to repei that wave, we must have a mass which 
shali be soch that its weight shall be capable of resisting the shock. It 
must be eqnal, both by its adhesion and weight, to overcome the sbock of 

wave. 

Do not you think that so far Пот a sloping breakwater treating the 
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force (ав the advocates of the upright wall state) with which the water 
rushes up, it is the force with which the water does so rash up the plane, 
being thus permitted to expend and exbaust itself, which diminishes the 
effect in the horizontal direction ороп the structare; and that if it were 
not во, as in the case of an upright breakwater, that force would act 
wholly like a ram upon the perpendicular wall, to overthrow it 7—It 
would; if we compare it with the friction of water in waves, which 1 
have found by experience to be something like а third of the pressing or 
horizontal force, I should think by the same reasoning that the force of 
waves would be diminished in the same proportion, only that the friction 
of those large stones is much greater. 1 shonld say that the force by the 
great angular inclination of those stones would be diminished in the ratio 
of one-half the momentum or impulse of the shock. 

Is it not clear, then, that so far from waves having wholly an up and 
down motion upon the face of an erection in the sea, so far from their 
having no force in а horizontal direction, they do come in with propelling 
and percussive force, which does act horizontally against the erection, 
whatever it may be, with а force which varies according to the slope ?—-1I 
am quite of that opinion, and it is further confirmed by the forms which 
beaches take. 

The advocates of the upright breakwater do not dispute the hydraulle 
fundamental theory, that when fluids in motion act upon a plane, the force 
of the motion upon the plane diminishes in a high ratio in proportion to 
the angle of the plane, hut they assert that tbis does not apply to the hy- 
draulic constrnetion which we are considering, because there із only ап up 
and down motion. Do you or do you not consider that the construction of 
breakwaters, aod their proper form, does depend upon that hydraulic 
theorem, and that it would not be safe to proceed to the construction of 
any breakwater upon the supposition that it is pot governed by those laws, 
for that there is no horizontal motion, but only a vertical pressure 7—1 
think so. I think that the advocates of perpendicular walls are quite 
wrong, with ali due deference of course. 7 

Do you think it is practicable, or would it not be exceedingly difficalt to 
build an upright wall in the open sea, in seven fathoms water ’—I think 
it wonld be almost impracticable in deep water; I should be very sorry to 
undertake sucb a thing. , 

Do yon think, if nndertaken, it would he safe to use any artificial or 
inferior materials, such as concrete or chalk, In апу part of it ?—I do not, 
decidedly, Қ 

Do you know any case in which an upright wali has been built in modern 
times in such deep water as that in which we ргорове to erect this break- 
water ?—I know the case of Sheerness, where the masses were sunk to 
form an upright quay wall. 

Would not the erection of a breakwater, perfectly upright, in the open 
it in Dover Bay, in seven fathoms water, be an experimental measure ? 
It would. 

Under all the circumstances of the case, confining yourself to the prac- 
tical question, and especially considering the effect of failure, do you think 
in the natural rondstead and anchorage of Dover we should be justified іп 
making such an experiment under such circumstances as these -I do 
not. Of course I may be a partisan of a particular system, but I give 
you my unbiassed judgment. 


Annex (D).— Mr. Мплллм Cositt's Plan for the Construction of a 
Harbour of Refuge in Dorer Bay. 

The most ohvious mode of construction, and possibly after all the best, 
із that of depositing large masses of rough hard rubble stone in the sea, 
In the line of the intended work, in the same manner in which the harbour 
of Kingstown and the breakwater at Plymouth were constructed, The 
simplest is tumbling lange stones into the sea, as Plymouth Breakwater 
and Kiogetown Harbour Pier; another mode is building iu water with 
large stones, by means of the diving-bell; another by building caissons, 
filling them up partially, and floating them into their berths, and sinking 
them, and completing afterwards, either in or about them. 

On the whole, therefore, after a most careful consideration of the subject, 
my recommendation to their lordships is, to form the harbour at Dover 
Bay with piers or breakwaters, constructed by depositing the largest 
blocks of either granite, Portland cap stone, or limestone, or all of them as 
may be procurable together, with all the small stone that may be ргосог- 
able together, with all the small stone that may arise in quarrying the 
rough blocks; and to form the breakwaters with circular heads at each of 
the entrances 800 feet in diameter, brought up from the bottom with solid 
facings of ashlar masonry by means of the diving-bell after the harbour is 
enclosed, as is now being done at Kingstown Harbour. 

Ques. Will you have the goodness to state, after euch strong expressions 
in favour of an upright wali, why you now recommend а long slope ?— Ana. 
The reasons І stated, that if іп coustructing a wall in the sea 73 feet high, 
which is the height we calculated upon in deep water, we could be sare of 
all our premises, the thing could be done, and would be the most perfect. 
I also stated, I think I recollect, іп that report the reason I went from that 
and recommended another plan was, because I wished to recommend that 
which was perfectly certain to be effected with по contingencles, and at a 
much more easily ascertained cost than a breakwater with upright faces, 
which J certainly deemed the most perfect if done, but the casualties and 
unknown circumstances attending which rendered it doubtfol in seme 
points, and the expense of which would be greater. That in a thing of so 
large and important consideration as this harbour is, where milions uf 
money, to say the least of it, must be expended, to do anything effectuni, 
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іп my opinion it is better to take that thing which we thoronghly under- 
stand and koow, than to take a thing which is in the least degree experi- 
mental on such ап immense scale. 

You аге, по doubt, aware of the tremendous disasters that attended the 
long slope at Plymouth during its progress of construction. With such 
facts as these before us, do you think the long slope can be safely adopted 
at Dover ?—Quite во, and for very good reasons. It is not because a 
casualty happened from a great storm arising whilst the breakwater was 
building there, or because another happened afterwards, in which they 

took up 200,000 tons of stone, which is not a great quantity, that we аге 
to conclude that the plan was not а good one. I believe that that break- 
water was set about іп an imperfect manner. The makers of Plymouth 
breakwater prided themselves upon taking all large stones for it, the 
breakwater consequently was too hollow, and when a heavy sea came it 
curled over the surface of the breakwater, covering it with the water, and 
the compression of the air inside drove up the stones, Now, if all the 
stuff thut was raised io the quarries, large and small. had beeu put into 
that breakwater, I do not think that that quantity of stone would have 
tumbled out of it; aod again, when a breakwater is fairly trimmed over, 
aod trimmed into form, there is по difficulty in paving that with heavy 
stones оп the edge, and giving it as perfect and smooth a face, after a little 
time, as сап be, at any angle you please, so that no sea сап break into it at 
all. It ia because the thing is imperfectly done that it is not good. And 
with regard to casualties happening, I am sure I do not myself suppose, 
and I do not think any purty in reason will suppose, that we can build ao 
upright wall without haviog casualties ; things will be tumbled head over 
heels, and we cannot work half the time, or sometimes a quarter of the 
time. We must have the henefit of experience in a great work of this 
kind; aod, I think, there is not that experience for an upright breakwater 
yet to justify us in entering upon it to this extent іп the first instance. 

I wili ask your attention to the different aspects of the two works, the 
Plymouth breakwater and that proposed at Dover. What will be the 
effect of its striking in that way upon those loose stones; will it throw 
them into the passage?—I would have none come out. But in completing 
the end of the rubble, if there were a thonsand stones driven out they 
would be taken out, and it would be cleared out again in completing the 
ends with the diving-bell, exactly as they are now cowpleting the walla of 
Kingstown harbour. 

Yon are aware that at Ply mouth the entrances of the break water are at 
each end, bnt at Dover the entrances must be directly through the slope? 
—Exactly во. So it is at Kingstown harbour; and though the seas there 
are not equal to those at Plymouth Sound, they are at times uncommonly 
heavy seas, and I have seen a perfectly clear passage in the seven or eight 
fathom water. There is no difficulty about that. 

Without going into the question of the principle of the action of waves 
on upright faces or slopes, you thiok that to build an upright wall in 
Dover Bay in the open sea, in seven fatboms at low water, exposed to the 
action of currents and tides, would be altogether a тегу difficult onder- 
takiog?—U pon any plan whatever. 

And having bestowed upon this important question all the science and 
all the attention which you have devoted to it, and with all your experi- 
ence, you come at length to this practical conclusion, that npon thé whole, 
after the most carefu! consideration of the subject, your recommendation 
would be to form the harbour at Dover Bay by depositing blocks or masses 
of stone, as shown іп the plan which accompanies your report, using the 
largest blocks either of granite, Portland stone, ог limestone, во as to form 
a section, having a long fore-slope?—I do; but I not only do that, І give 
a statement at the same time of the dimensions of the thing, the quantity 
measured, and show what addition it would make in the cost of the whole, 
and what saving might be made by using other materials іп its construc- 
tion. 

Then you think that any attempt to erect an upright wall from the bot- 
tom io Dover Bay, at the depth of seven fathoms at low water, and to form 
that wall of blocks of concrete, or any other artificial material would par- 
take very considerably of an experimental undertaking Quite во, 

And that we should not be justified іп recommending or approving any- 
thing which is of an experimental character for this national work ?—I 
think there would be great danger io undertaking a work of that kind 
upon an experimental or oew plan. We are not sufficiently experienced 
beforehand, baving no previous knowledge. There are very weeks in the 
year in which it is at all comfortable, being off Dover one mile or two 
miles at sea. It is all blind work at the bottom of the sea. People may 
thluk that they сап put those down with scaffoldings, but what is to be 
done at 72 feet deep, with а diving-bell, in the open sea, is very difficult 
to say. 

Annex (E).—Mr. Атлк Stevenson's Answers to Questions proposed 

to him on the Mode of Construction, 

You are considered to have bestowed much study and observation, and 
to have great practical experience as to tbe actiou of waves on erections іп 
the seaf—I have had considerable experience іп the erection of works 
exposed to the action of the sea, in piers, light-houses, harbours, and bea- 
cous; and I believe I have enjoyed good opportunities, more especially at 
the Skerryvore Rocks, of observing the action of the waves. 

All my experience, observation, and consideration, lead me to helieve 
that a sloping face is better calculated to resist the action of the waves 
than a perpendicular one, and the force expended against the perpendica- 
lar ptane seems by concentration to become more intense, for the seas rise 
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to a greater height than those which strike a sloping face. Soch ав 
opinion is іп accordance with the phenomena which characterise almost 
every part of the coast, where it is found that the angle of the shore 
varies with the force of the waves. I cannot imagine that the waves of 
the sea exert no percussive energy, when I observe their power in forcicg 
forward а vessel which has neither wind nor tide to help her, ог a vessel 
at anchor, an effect which I have felt in 12 und 18 fathoms water; or when 
I consider the height to which spray rises іп deep water by striking а 
vessel at anchor. 

That waves driven іп by gales of wind are destitute of percussive effect 
I cannot couceive to be possible. 

The force of the waves will be greatly diminished when they act 
obliquely on a sloping surface. From the effect of the slope to increase 
the surface of the wall opposed to а given perpendiculer surface of the 
wave, the energy of the wave will necessarily be decreased in proportion 
as the impinging particles are spread over a greater surface. But the 
force of impact thus diminished lu the ratio of the sine of the inclination 
of the surface to the direction of the fluid's motion, must, in order to esti- 
mate its tendency to displace the wall horizontally. be resolved, first, per- 
pendicularly to the surface, and again in a horizontal direction, so as to 
be thus finally diminished іш the ratio of the cube of the sine of the incli- 
nation of the surface of the wall to the direction of the wave. Experi- 
ments upon the action of fluids or surfaces confirm the view thus theoreti- 
cally asnumed. 

І сниво! perceive any material difference, іп so far as the result is con- 
cerned, between the саве of the breaking wave and that of an unbroken 
wave, except that I should expect more force ір ап unbroken wave which 
has not encountered an obstacle. Admitting that both have an onward 
movement (which I take to be the case with all waves which are acted on 
by the wind), it would appear to me that the direction of the force in a 
broken wave must be more diffused in different directions, and wouid thus 
seem to possess less of a < ram- like power.” 

What do you think of the theury which assumes that waves have no 
other action than statical pressure upon a perfectly upright wall, altbough 
it is admitted that waves in a broken or breuking state have a percussive 
force, which an upright plane is not во capable of resisting as a slo; 
according to the well-known hydraulic theorem to which I have adverted ? 
--Му opinion of that theory is that it is not sound, und J found my enn- 
clusion on observation, and on reasoning, which both conduct ше to the 
same resolt, 

How can the hydraulic actlon or percussion of the wave, in the diree- 
tion of its motion, cease when it comes іп contact with the wall, and 
become hydrostatic pressure, without acting hy impact on the wall which 
stops that motion, and which consequently, if it stands, resists that im- 
pulse ?—I see no reason, as stated in the last answer, (ог supposing tbat 
tbe purely vertical or undulatory movement, which the above theory 
ascribes to ali unbroken waves, should not produce, іп the process of its 
neutralization by a vertical wall, effects similar in kind to those produced 
by its neatralization by an inclined plane. In both cases the undulativs 
is checked; and whether this is done by reflecting the vertical or nodala- 
tory motion in one direction or another, seems іп по wy to change the 
measure of the whole shock, which such a concuasion and final extinction 
of the force seems to imply. 

Are you uware of any case in which a perfectly upright wall bas 
been built in the open sea, іп а depth of seven or eight fathoms 7-І never 
heata of any upright wall being built in any such depth as seven or eigbt 
fathoms. 

Would not such a mode of conetraction, applied to Dover Bay, be 
essentially an experimental measure ?—Certaioly, so far ав my ex perience 

oen. 

What is your opinion of the difficulty, facility, or practicability of 
building ап uprigat wali іп the open sea іп such а deptb of water? and 
how should you proceed to execute such а work!—I should consider 
building ап upright wall from the bottom іп seven or eight fathoms in ап 
open венмау, like that at Dover, as a work of the utmost difficulty, if not 
indeed wholly impracticable. | 

Are you prepared, ав a practical and experienced engineer, to recom 
mend that such ao experimental mode of construction should be tried in 
such а piace, оп such а scale, at ап enormous cost, and for such permanent 
national objects us those io which these proceedings relate?—So far from 
recommending the trial of such a work, 1 should humbly, but decidedly 
dissuade the government from such an attempt, which 1 am sure woold 
eud io failure. 

What, upon the whole then, is the mode of construction which you 
would propose for executing this great work, іп the most certain, solid, 
and enduring manoerf—Takiog into account the forms of the natural 
shore, and the tendeucy of the foregoing views, I see nothing to warrant a 
departure, in any material degree, from the existing practice of engineers 
іп we construction of break waters, 

bat is your opinion of the action of the wave npon a ndi 

wall, with а smooth surface in deep water ?—I cannot Қожан M 
unbroken waves caused Бу wind have less percossive force than when the 
are broken and diffused ; I must conclude that the sudden check of thle 
force by a vertical barrier will produce a greater single effect than the 
gradual expenditure of force over a larger space caused by meeting the 
successive surfaces presented by а alopiog wall. The tendency, 

appears to me to be towards а more certain and rapid destruction of the 
vertical barrier than of the alopiag one, The destruction of the slopieg 
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break waters may either prove that the slopes were not sufficiently great, 
оғ that the materials composing them have been ill assembled. so as to 
cause vacnities between the stones, or, which is perbaps the most common 
cause of failure, the foundation of the glacis has not been laid at а low 
enough level, or, finally, that they have not been paved with stones of suf- 
Scient weight. nor united to each other with the care necessary to 
exclode the action of the water, which tends to remove this description of 
patiog. 

The analogy between the natural beach composed uf loose materials and 
the face of a breakwater is not complete, because the materials with which 
а breakwater is to be paved may not only be larger than those which play 
about on а natural shore. but may have the additional advantage of being 
carefally assembled and united together. Again, it must be remarked 
that artifcix] works are exposed to greater risk from casualties than the 
natural beaches, from the following reasons: First, because the choice of 
their position is too often empirical Іп so far as their stability is concerned, 
and is primarily and sometimes almost solely determined, with reference 
te their Stness to produce an effect іо stilling a basin or harbour, with only 
а vee ndary regard to the risks of injury which they may encounter. And, 
second, because, from motives of economy, such artificial works, so far 
from having slopes greater than those of the neighbouring beaches, аге 
generally steeper, an'i, as before noticed, are too often deficient іп solidity 
and ів the careful protection of their surface by means of pitching. 

From the general tenor of the answers you have given to Sir Howard 
Dougtas’s questions, уои are of opinion that the unbroken wave has per- 
ewssive force like the broken wave, and that, of the two, you consider the 
unbroken wave to have thia force Ina greater degree than the broken 
wave: will you be good enough to state how you account. therefore, for 
these facts on your theory ?—I аш of opinion that ап unbroken wave has 
percuasive force like a brokeu wave, and probably io a greater degree, 
because it hus not sustained the same check or retardation. I believe that 
all waves, except the great tide wave, have ап onward motion, because I 
know of no cause constantly in operation which is capable of producing 
waves bat the wiod, aod this agent, It appears to me, mast of necessity 
impress ороп the waves some degree of onward motion. From ali my 
experience I have invariably found that the sea broke gently and playfully 
on elf the sloping walls, while it broke with a loud noise on the plumb 
walis, and raised the spray іп some cases to the height of 30 feet and up- 
warde. In striking against this perpendicolar face the successive waves 
wake а sound similar to that of a great gun at a distance, carry iug some- 
times witn them large pieces of stone which, falling on а lighthouse roof, 
occasionally damuge It ; though at the distance of 240 yards from the face 
of the rock. 

There is по analogy between the case of a pile which permits the sea to 
pass round it freely, and that of а continuous wall which checks its pro- 
gress and opposes а long (гоо! of resistance. Тһе mere circumstance of 
the іб-еһоте piles being more injured thau the outer ones, appears to me 
sot very relevant to the subject under consideration. 

As to the circamstance of the piles which were braced being more in- 
jared than those which were unhraced, this only proves that from the 
mann rio which the braces were applied, they offered more resistance to 
the wave than was compensated for by the additional support derived from 
them. I have sufficiently shown that it is possible to explain the various 
circumstances adduced by Colonei Alderson on the view which I have 
takes of the percussive nature of all waves with which we have to do in 
the formation of breakwaters. 

In my own mind I have по doubt that ocean waves are not purely 
oscillatory, but that all waves have ап onward motion, and possess per- 
cussive force. aud my humble conviction is, that the first attempt on а large 
scale to check the force of the waves in deep water, hy means of a verti- 
cal wall. will prove а ықпа! failure, and that а force will be developed by 
the collision of ihe wave with the wall, whose amount will be found to 
surpass anythiog which has hitherto been experienced on the face of a 
sloping break water. 

1 cannot look ороп the works at Plymouth, Kingstown, and Cherbourg. 
each of which I have visited, as any longer merely experimental. Such 
works, may, on the whole, be considered as satisfactory as the nature of 
the circnmstances will permit. 

Do you think it impossible to construct a breakwater at Dover іп such 
а manpoer, and by such methods, as would give it practically a monolithic 
obaracter, and render it capable of resistiog the force of the sea in the 
вате manner as an opright clif?—I have already expressed my belief 
that the waves һауе ап onward motion, and that this motion would be con- 
tineed until checked and thrown back by the action of the wall. The 
wall therefore must reverse the movement and annihilate the force on its 
coward course, nod seems consequently obnoxious to sustain the final effort 
of the waves. I cannot see how іп such а case апу part of the water сап 
be cousidered as at rest, and thus operating as a oon-conductor of the 

foree ; and the facta alluded to in my former answers, which I have myself 
observed. as to the action of waves against cliffs, seem fully to corroborate 
my views. 

Анньх (F).— Mr. Wittiam STUART, Superintendent of the Plymouth 

Breakwater, on the Mode of Construction. 

I have been employed at the breakwater from the commencement of the 
werk in 1811; but as superiatendent only since 1829. 

ТЬе slepe, as left by the sea, from low water apwarda, was about 5 feet 
hosinontal to 1 foot perpendicular, and in some places rather more. 
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Messrs. Chapman, Jessop, and Rennie (the late Mr. John Беоріе), engi- 
neers, Were called іп to report; and it was thereupon determined, in April 
1825, that a breakwater should be formed regularly from the level of low- 
water spring-tides, with a casing of rough squared blocks of granite and 
limestone, commenciaog on the exterior, or south віоре, with a slope of 5 to 
1, as the sea had left it; and on the inner, or north side, with a slope of 
2 (01. 

What was the ohject of increasing the breadth at the top ?—To add to 
the stability of the breakwater. 

Do you attribute the damages you have stated in the years alladed to, 
to the form and shape of the breakwater, and to the want of filling up the 
interstices — lu the first gales I attributed the damages to the fact that 
we had not length enough of foreshore, or of extension to seaward, 

Not slope enough ?— Not slope enough. 

What was the objection you had to the more upright slope?—I was con- 
vinced it could not stand; and my belief was afterwards confirmed by the 
actual failure of a solid part of the breakwater, which had been built on 
this plan, and also by the failure of a part of Statten Pier itself, 
which had never to encounter anything like so severe a test as the break- 
water. 

Do you think if the breakwater һай been constructed in any other form, 
for instance, if it had been either wholly upright from the bottom of the 
sea, or upright from about low-water mark, that such a breakwater would 
have had power to resist the force of the sea which overturned that large 
portion of it which you have mentioned ?—I think not. 

Do you think that oblique planes of breakwaters, built in the sea, are 
better calculated to revist the force of the sea in the direction of motion 
than any upright work 7— do, decidedly, 

Having said yon prefer a sloping breakwater, as best able to resist the 
force of the sea, you further state, from your омо experience, you think 
the long slope of 5 to 1 is that which is most likely to remain in a state of 
stability ?—I do. 

I would begin by throwing in stones and getting the whole ap to low- 
water mark, letting them God their own base in the first instance, with 
rubble stone, large and smal? together, and then that would become a pro- 
tectiun, and the sea would level down and you could then add to it 
again, 

Was апу part of it ever made upright Never. 

So that the upright building was never tried /— Never. 


Annex (G).—Mr. J. М. RENDEL, on the Mode of Construction, and 
Eridence. 

To construct a breakwater in seven fathoms water is, I арргеһеоб, а 
very formidable undertsking, especially if any of the ingenious coutriv- 
ances of caissons and machioes of that kind are to be resorted to. I doubt 
very much, if a breakwater is to be constructed in seven fathoms water, 
whether the only safe plan would not be to deposit in tbe usual way from 
vessels (if it is a detached breakwater, or from a railway, if it is a break- 
water connected with the shore, and the shore produces suitable mate- 
rials), а mass of stone ор to within, say, two or three feet of low water; 
and above that to construct perpendicular walls of the kind referred to іп 
Col. Jones’s letter of suggestions. 

Considerable donbt being entertained as to the slopes, and particolarly 
the sea slope of а breakwater, as least likely to be damaged by the action 
of the waves, you are requested to state, on reading Col. Jones's paper 
upon this important subject, your opinion upou Itt—I think Col. Jones 
would be very likely to fall into the same error in universally applying 
perpendicularly-sided breakwaters as other engineers һауе been of uai- 
versally employing sloping ones. I think if the stones were thrown іп and 
allowed to form their own slope, that slope being determined by the nature 
of the materials up to within two or three feet of low water, avd then the 
breakwater raised upon that with perpendicular sides, it would be the 
most economical plan іп most situations. I should be more disposed, if 1 
had to build one in seven fathoms water, to adopt the plan I befure referred 
to: suppose I had ап unlimited command of materials, 1 should first of all 
begin to deposit those materials tu form а rongh mass up to within а mode- 
rate depth at low water, aod then when 1 bad brought my foundations ор 
to that point at. which the sea would begin to attack me, I shuuld begin te 
attack the seu by building wish a class of materials that would be its mas- 
ter. I think ao upright wall in that case might be desirable. 

In your evidence before the Commissioners last year on the diffcalty of 
constructing works in seven fathoms of water, you deprecate the use of 
Caissons, and expressed doubts whether a breakwater could be con- 
structed io seven fathoms water by such means; do you retain that 
opinion t—I do. 

You aay you do not know of any instance іп which а breakwater, with 
ап upright face of the magnitude now contemplated, has beeu constructed 
in the open sea, in seven fathoms water ?—I do not. 

Then you say іп another part, that if you had an unlimited command of 
materials, you would begin to deposit those materials so as to form а rough 
mass, with a slope up to about low-water mark, and upon that you 
goud build a soperstructure in the shape of an upright wall ?—I should 

o во. 
Aud you recommended this combination of the slope for the substructure 


with an upright wall for the superstructure 7-1 should so build if I bad 
suitable materials at band. 


Are you etill of that opinion 7-І аш, 
You stated that if you had plenty of materials at your disposal уоа 
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would be disposed to form the breakwater foundations below low-water 
mark with a slope, arid above with an upright wall; was that as matter of 
economy ог as matter of principle As matter of economy. It is quite a 
question of the cost. I have just finished a design for Holyhead Harbour; 
there, on account of the facility of getting rough masses of stone for the 
breakwaters, I have proposed to form them of rubble-stone up to low- 
water mark, with sloping sides. 

If the execution of this work, with the brick blocks, were pressed on so 
rapidly as to render it necessary that those blocks should be made in re- 
reote places to be shipped or otherwise traosporied to Dover, would not a 
great part, if not the whole, of the economical advantage of using brick 
masses instead of stone disappear?—To a certain extent it would, but 
there is по county in England where brick earth more abonnds than іп 
Kent. In short, I am quite ва(ігбед that you must have the material 
without bringing it by vessel; it must be brought by railway. 


ON THE ACTION OF WAVES. 


Annex (H).— Prof. Alnv's Answers to Questions proposed to him 

on the Action of Wares. 

Which form of structure is best adapted to resist the force of the waves, 
an upright wall or a breakwater with a slope similar to that at Plymouth? 
Ia my judgment, an upright wall. 

You have mentioned iu a work which I have read with great atiention 
and admiration, on the theory of waves, that the horizontal motion of the 
particles of water next the bottom, produced by waves іп the sea, is ſouud 
to extend to very great depths, and to occasion a sensible disturbance of 
stones and sand at the bottom, and that waves break over ridges or shoals, 
ae depth of 500 feet — Ves; but in these instances the waves are very 


8. 

Without entering on your theory of waves іп the open deep sea, and 
confining my questions to your deductions from that theory, as to the prac- 
tical effect of waves оп erections іп the sea, am I correct in saying you 
assume, that in deep water the motions of the particles are oscillatory, 
that the risieg and falling of the surface of the sea depend on the horizon- 
tal 5 tak ing place alternately in the same and coutrary directions? 
-es. 

That those displacements are represented by a periodical function, the 
sive or cosine of an angle depending on time ?—Y es. 

That this circular or elliptical movement of the particles is shown to take 
place only when a wave is transmitted along a channel of oniform breadth 
and depth ?— Yes. 
von аз the depth of water becomes less, the waves become shorter ?— 

ев. 

That their fronts become steeper ?—Yer. 

Во that as they proceed into water of less depth, their faces become 
more and more perpendicular until they break ?— Ves. 

That waves in a broken state strike erectious іп the sex, іп a manner to 
act powerfully and percnasively, as hydraulic rams by their momentum ? 
Yes; when in a broken state they act percussively, not by the ordinary 
hydrostatic pressure, 

Their maas and velocity give those waves that momentum or percussive 
force?— Yes. 

For that reason, io the shallower parts of the proposed harbour, where 
the waves come into a depth at which, according to your theory, they 
would by breaking exert such a force upon the wall, yon would recom- 
mend a sloping aod not an upright wallf—I should. I think a sloping 
wall Is best able to resist the action of the water in a broken state; and 
inasmuch as you cannot avoid the breaking of the waves, I should recom- 
mend a slope there ; but in other parts, where you can avoid the breakiug 
of the waves, I would have a perpendicular wall. 

The waves become shorter and shorter as they advance, and, acquiring 
inoreasiog tendency to break as they come into shallower water, their faces 
will be nearly vertical, in the state just preceding the broken state. Now, 
for the reason which you essign for thinking a sloping wall more capable 
of resisting the impact of a broken wave than an upright wall, do not you 
think that waves in heavy gales coming in with considerable velocity, and 
in that state, would act upon an upright wall with the percussive force due 
to their weight and velocity, aod produce a more serious effect than if that 
impact were to act against а slope 7— It will not strike at all. There will 
be a great swell up and down again; there will be nothing like horizontal 
motion. 

The wave is proceeding ?—It becomes a stationsry wave; а combination 
of a direct and a reflected wave, Jt goes up and down again without 
breaking: it is merely an elevation of the surface. I have been іп circum- 
stances where I have had good opportunities of observing that practically, 
and I know that that is the case. 

Then the modification you would propose is, that in the depth of water in 
which yoo think the wave would break. you would recommend a slupe, 
and in the otber part an upright face ?— Yes. 

Io what depths, practically, would that be? I think you said the pilots 
can best answer that. You say that inasmuch as a wave does not break 
against ac upright surface, it will exert no percussive force upon the wall? 
No. И will exert the same sort of pressure that there is against a lock- 
еше; that is, а bydrostatio pressure. 

Equal to the weight of а column of water, whose base is the surface 
pressed, and height the depth of the centre of gravity :- Ves. 
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On the Сопсате Ғасе.--Тһе construction would be exposed to less 
danger, if the section of the wall presented to the sea a hollow curve, 
like the base of the Eddystone lighthouse ; but still there would be the 
breaking sen searching through every joint, aod nothing can make square- 
stone masonry quite secure when it is exposed (о this, 


BRITISH ASSOCIATION. 


The seventeenth meeting took place at Oxford on the 23rd Jnne, when 
Sir Robert Inglis delivered an elaborate address, which we give іп a con- 
densed form. 


Sin Rosert Inciis’s ADDRESS, 


I begin with Astronomy.—The progress of astronomy during the past 
year has been distinguished by a discovery the most remarkable, perhaps, 
ever made as the result of pure intellect exercised before observation, and 
determining without observation the existence and force of a planet; which 
existence арі which force were subsequently verified by observation. It 
had previousiy been considered as the great trial and triumph of dynami · 
cal science to determine the disturbances caused by the mutual action of 
the stars in their courses,” even when their position and their orbits were 
fully known; bnt it has been reserved for these days to reverse the pro- 
cess, and to investigate from the discordance actually observed the esist- 
ence and the place of the wondrous stranger which had beeu silentiy, since 
its creation, exerting this mysterious power. Jt was reserved for these 
days to track the path and to measure the force which the great Creatur 
had given to this bitherto unknown orb among the myriads of the air. 

1 am aware that Lalande, more thau filty years ago, on two nights 
which, if he bad pursued the object then first discovered, would hare been 
well distinguished from the rest of the year, and would have added new 
glory to his own name—did observe what is now fally ascertained to have 
been the planet Neptune; but though Uranus bad just been added to thore 
bright orbs which to mortal eyes for more than 2,000 years have been 
known to circle our вао, Lalande was observing before Piazzi, Olbers, aud 
Harding had added Ceres, Pallas, Juno, and Vesta to that number, ard 
before by those discoveries it was proved, not only that the planets round 
the sun had passed the mystic nomber of веуей--віпсе Herschel had con- 
fated that ancient belief—but that others might also remain to reward the 
patient labours of other observers. Не therefore distrusted his own eyes ; 
and preferred to believe that he had been mistaken, rather than that the 
existence and force of a new planet had been reserved for the discovery (f 
this latter age. What his eyes saw, but what his jadgment failed to dis- 
criminate and apply, has since become a recognised fact in science. 

I will not presnme to measure the claims of the two illustrious names of 
Leverrier and Adams: of him, who, in midnight workings and watchinga, 
discovered the truth in our own country, and of the hardly bappier philo- 
ворћег who was permitted and enabled to be the first, after equal workings 
and watchings, to proclaim the great reality which his science hed pre- 
pared and assured him to expect. I will trust myself with only two ub · 
servations: the one my earnest hope that the rivalry not merely of ibe 
iliustrious Leverrier and of my illustrious countryman Adams, but of the 
two great nations which they represent, France and England, respectively, 
may always be confined to pursuits in which victory is without woe, and 
to studies which enlarge and elevate the mind, and which, if sightly di- 
rected, may produce alike glory to God and good to mankind: and the 
other, my equal hope, that fur those (some of whom I trust may now bear 
me) who employ the same scientific training and the same laborious indus- 
try which have marked the researches of Leverrier and Adama, there may 
still remain similar triumphs in the yet unpenetrated regions of space; and 
that—uolike the greater son of a great father—they may not have to mourn 
that there are no more worlds to be conquered, 

Н is a remarkable fact tbat the seeing of the planet Neptune was effected 
as suddenly at Berlin by means of one of (ће star-maps which has pro- 
ceeded from an association of astronomers chiefy Germans; such maps 
formiug iu themselves a sufficient illustration of the value of such Associa- 
tions as our own, by which the labour aod the expense—too great, perhaps, 
for any one individual—are supplied by the combined exertions of many 
kindred followers of science. 

It is another result of the circulation of these star-maps, that a new visi- 
(ог, а comet, can hardly be within the range of a telescope for a few bours 
without bis presence being discovered and announced through Europe. 
Those comets which have been of larger apparent dimensions, or which 
have continued longer within view, have, iu consequence, for more thao 
2,000 years been observed with more or less accuracy; their orbits have 
been calculated; and the return of some has been determined with a pre- 
cision which in past ages exercised the wonder of nations; — but now, im- 
proved maps of the beavens, and improved instruments by which the 
strangers who pass along those heavens are observed, carry knowledge 
where conjecture lately dared not to penetrate. It is not that more comets 
exist, as has sometimes been said, but more are observed. 


Lorn Rosse's TELESCOPE, 


An Eoglishman—a subject of this United Kingdom—cannot refer to the 
enlurged means of astronomical observation enjoyed by the present әде 
without some allusion to Ше noble Earl, Lord Russe, and his most wun- 
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derfal telescope. Its асіса] operations have been for а time suspended 
by a canse not less honourable to Lord Rosse in another character. They 
bave been retarded, so far as he himself is concerned, by the more im- 
mediate duties, which, аз a magistrate, and as а landowner, be owed to 
his weighbours, his tenantry, and his country, during the late awful visita- 
lien which has afflicted Ireland. 


Stan CaraLocugs. 


The Catalogues of Lacaille and of the Histoire Céleste are now before 
the world; and with the Catalogue of our Association constitute a series 
ef most important gifts conferred on astronomy. 


Lonar Твкову. 


The Astronomer Royal has done me the honour and the kindness, by a 
paper which I havejust received from him, to make me the vehicle of com- 
monicating his wisdom to you on a most important and interesting discovery 
of the past year: 

In the lanar theory а very important step has been made in the course 
of the pest year. When, noar the beginning of the present century, а con- 
siderable number of Ше Greenwich lunar observations were reduced by 
Bärg for the purpose of obtaining elements for the construction of his Lunar 
Tables, and generally for the comparison of the moon’s observed place with 
Laplace’s theory, it was found impossible to reconcile the theoretical with 
the observed piaces except by the assumption that some slowly varying 
error affected the epoch of the moon’s mean longitude. From the nature 
of the process by which the errors of the elements are found, the conclusion 
upon the existence of this peenliar error is less subject to doubt than that 
upon any other error. So certain did it appear, that Laplace devoted to it 
ове entire chapter in the Mécanique Céleste, with the title On an in- 
equality of long period by which tbe moon’s mean motion appears to be 
affected.’ Guided by the general analogy of terms producing inequalities 
of long period, he suggested as its probable cause an inequality whose ar- 
gament depends upon a complicated combination of the longitude of the 
earth’s perihelion, the longitude of the moon's perigee, the longitude of the 
шоов” node, and the moon’s angular distance from the sun. But he made 
Bo attempt to calcolate its theoretical effect. He also suggested an in- 
equality depending on a possible difference in the northern and southern 
hemispheres of the earth. Many years elapsed before these snggested 
theoretical Inequalities were carefully examiaed by physical astronomers. 
At length the introdnetion of new methods enabled Poisson and Lubbock 
suocessfally to enter upon the investigation of the theoretical values; and 
they proved that inequalities depending on the arguments suggested by 
Laplace could not have sensible valnes. The theory was now left in greater 
doubt than ever; and suspicion fell even on the accuracy of the reductions 
of the observations, 

“А few years since, as is well known to members of the British Asso- 
ciation, the British Government, at the representation of the Association, 
sacctioned the complete reduction, on an uniform plan, of all tbe observa- 
tions of the moon made at the Royal Observatory of Greenwich since the 
year 1750: and the immediate superintendence of this work was onder- 
taken by the Astronomer Royal. The reductions are now printing in all 
necessary detail; and the press-work is at this time very far advanced. 
Ia the last summer the corrections of the elements of the moon’s orbit were 
generally obtained; and the errors of epoch in particular at different times 
were found with great accuracy. These results confirmed those of Biirg, 
aod extended the law of the inequality to a much later time. In this state 
they were exhibited by the Astronomer Royal to Prof. Hansen of Gotha, 
who was known to be engaged in the Lunar Theory. Prof. Hansen im- 
mediately undertook a search for their theoretical causes. His perfect 
knowledge of the state of the existing theories enabled him at onee to single 
out the class of disturbances produced by the actiou of the planets as that 
in which the explanation of this inequality would probably be found, In 
the course of а systematic search, many inequalities of long period were 
found; but попе of sensible magnitude. At length two were found, both 
produced by the disturbing force of Venus, of a magnitude entirely unex- 

. One depends upon the circumstance that eighteen times the mean 
anomaly of Venus diminished by sixteen times the mean anomaly of the 
Earth increases at very nearly the same cate as the mean anomaly of the 
Moon: its co-efficient is 27” and its period 278 years. The other depends 
ороп the circumstance, that eight times the mean anomaly of Venus in- 
creases at very nearly the same rate as thirteen times the mean anomaly of 
the Earth : its co-efficient is 29” and its period 289 years. The combina- 
tion of these two explains almost perfectly the error of epoch, which had 
so long been a subject of difficulty. The discovery of these two inequali- 
ties, whether we regard the pecularllty of their laws, the labonrs expended 
upon the investigations, or the perfect success of their results, mast be 
regarded as the most important step made io physical astronomy for many 
years.” 

Тірев оғ THE Air.—TANGIBLE Автаономт. 


The doctrine of the influence of the moon and of the sun on the tides was 
во sooner established than it became eminently probable that an influence 
exerted so stroogly upon a fluid so heavy as water could uot but have the 
lighter and all but imponderable fluid of air ander its grasp. I speak not 

the influence attributed to the moon іп the popular language and belief 
of nations aucient and modern,—of Western Europe and of Central Asia, іп 
respect to disease ; hut of the direct and measureable infiuence of the moon 
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and of the sun in respect to the air. It is now clear, ая the resolt of the 
observations at St. Helena by my friend Col. Sabioe, that as on the waters, 
so оп the atmosphere there is a corresponding influence exerted by thesame 
causes. There are tides in the air as in the sea; the extent is of course 
determioable only by the most careful observations with the most delicate 
instruments; since the minutenese of the effect, both in itself and in com- 
parison with the distarbances which are occasioned in the eqailibrium of 
the atmosphere from other causes, must always present great difficulty in 
the way of ascertaining the truth—and had, in fact, till Col. Sabine’s re- 
searches, prevented any decisive testimony of the fact being obtained by 
direct information. But the hourly observations of the barometer, made 
for some years past at the Meteorological aod Magnetical Observatory at 
St Helena, have now placed beyond a doubt the existence of a iunar atmo- 
spheric tide. It appears that іп each day the barometer at St. Helena 
stands, on ап average, four thousandihs of au inch higher at the two periods 
when the moon is on the meridian above or below the pole thao when she 
ів six hours distant from the meridian on either side j the progression be- 
tween this maximum and minimum being moreover continuous and unin- 
terropted :—thus furnishing a new element in the attainment of physical 
truth; and, to quote the expression of a distinguished foreigner now pre- 
sent, which he uttered in my own house, when the subject was mentioned, 
“We are thus making astronomical observations with the barometer’— 
that is, we are reasoning from the position of the mercury іп a barometer, 
which we can louch, as to the position of the heavenly bodies which, un- 
seen by us, are influencing its visible fall and rise. It is no exaggeration 
to say,”—and here I use the words of my friend, the Rev. Dr. Robinson,. 
“that we could етеп, if our satellite were incapable of reflecting light, 
have determined its existence, пау, more, have approximated to its ессеп- 
tricity and period.” 
А міма ELECTRICITY. 


Іо Physiology, the most remarkable of the discoveries, or rather im- 
provements of previous discoveries, which the past year has seen, із, per~ 
haps, that connected with the labours of the distinguished Tuscaa philoso- 
pher, Matteucci. I refer in this instance to his experiments on the gene 
ration of electric currents by mascular contraction in the living body. This 
subject he has continued to pursue; and, by the happy combination of the 
гірәгопв methods of physical experiment with the ordinary course of phy- 
siological research, Prof. Mattencel has fully established the important 
fact of the existence of ан electrical current—feeble, indeed, and such ар 
could only be made manifest by his own delicate galvanoscope—between 
the deep and the superficial parts of a muscle. Such electric currents 
pervade every muscle іп every species of animal which has been the sub» 
ject of experiment; and may, therefore, be inferred to be a general pheno- 
menon of living bodies, Even after life has been extingnished by violence, 
these corrents continne for a short time ; but they cease more speedily іп 
the mascles of the warm-blooded than in those of the cold-blooded animals. 

The delicate experiments of Matteacci on the torpedo agree with those 
made by onr own Faraday проп the Gymnotus electricus, in proving that 
the shocks communicated by those fishes are due to electric currents gene- 
rated by pecoliar electric organs, which owe their most immediate and 
powerful stimulus to the action of the nerves.—In both species of fishes 
the electricity generated by the action of their peculiar organised batteries 
—besides ite benumbing and stunning effects оп liring animals, —renders 
the needle magnetic, decomposes chemical compounds, emits the spark, 
and, in short, exercises all the other Кооуғп powers of the ordinary electri- 
cily developed іп inorganic matter or by the artificial apparatus of the la- 
boratory. 

ETHERIZATION, 


This із the subject of the influence of the vapour of ether on the human 
frame—a discovery of the last year, and one the value of which in diminish. 
ing human pain has been experienced in countless instances, іп every 
variety of disease, and especially during the performance of trying and 
oflen agonizing operations. Several experiments on the tracts and nerve 
roots appropriated respectively to the fanctions of sensation and volition 
have been resumed and repeated in connexion with this new agency on the 
nervous system, Messrs, Flourens and Longet have shown that the sen- 
ваһопа! functions are first affected, and are completely, though temporarily, 
suspended under the operation of the vapour of ether; then the mental or 
cerebral powers; and, бпаНу, the motor and excito-motor forces are abro- 
gated. It wouid seem that the stimoins of ether applied so largely or con- 
tinuonsly as to produce that effect is fali of danger—and that weak consti · 
tutions are sometimes anable to rally and recover from it; but that when 
the inflaence is allowed to extend no further than to the suspension of sen- 
sation, the recovery is ая a general rule complete, : 


Microscopism. 


In no department of the science of organized bodies has the progress 
been greater or more assared than іп that which relates to the micruscopic 
strnctare of the constituent tissues of animal bodies, both in their healthy 
and in their morbid states; and this progress is specially marked in this 
соппігу during the period which has elapsed siuce the commnaication to 
the British Association hy Professor Owen of his researches into the іп» 
mate structure of recent and fossil teeth. 

The result of these researches having demonstrated the constancy of well 
defined aod clearly appreciable characters іп the dental tissues of each 
species of animal, (by which characters such species could be determined, 
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іп тағу instances, by the examination of a fragment of а tooth,) other ob- 
servers have been stimulated to pursue the same minute inquiries into the 
diversities of structure of the tissues of other organs. Such inquiries, for 
example, have been most ably and successfully pursued by Dr. Carpenter, 
in reference to the microscopic structure of recent and (03811 shelis; and 
the anatomist, the natoralist, and the paleontologist are alike indebted to the 
zeal and the skill of that eminent physiologist: while, іп another sense, all 
are indebted to the British Association (ог aiding and stimulating his іп- 
qairies, and for the illustrations with which the publication of Dr. Car- 
penter’ Report has been accompanied in the Transactions of tbe Associa- 
ion. 
CAPILLARY ATTRACTION, —MoTion or Fiorps IN Toses, 


The hairs of the different mammalian animals offer to the microscopical 
anatomist a field of observation as richly and remarkably developed as the 
teeth, which formed the subject of Professor Owen's communication in 
1838, and as the external coverings of the testacious mullusca, which 
formed the subject of Dr. Carpenter’s communication in 1846. The strus- 
tare of the softer tissues of the animal frame has not heen lees successfully 
investigated by microscopic observers. One of the must extraordinary, 
perhaps, of the recent discoveries by the microscope is that which is due 
chiefly to Рогкіорќ and Valentin, and which іп this country has been well 
established by Dr. Sharpey, relative to the important part іп the motion of 
fluids on internal surfaces, performed by the vibratile action of myriads of 
extremely minute hairs ог cilia which beset those surfaces. These ciliary 
movements, for example, raise the mucus of the wind-pipe to the throat 
against gravity. They have been detected in the ventricles of the brain, 
as well as many other parts. 

The beantiful discoveries of Sir David Brewster have been carefully con- 
firmed ; and many iotere-tiog varieties have been noticed іп the structure 
of the crystalline lene of the eyes of different species of animals. 

The most brilliant result. perhaps, of microscopic anatomical research 
has been the artnal observation of the transit of the blood from the arteries 
to the veins; the last fact required—if, iodeed, snch an expression be 
allowable—for the full proof of Harvey's десігіпе of the circulation of the 
blood. Maipigbi Grst observed the transit in the large capillaries of the 
frog's web. It has since been observed in most other tissues, and ln many 
other animals. 

Ne part of the animal body has been the subject of more, or of more 
succeseful, researches than the blood itself. 


Mol luscs. 


In no department of the living works of the Creator has progress been 
more manifested than іп that humble and, therefore, heretofore much ne- 
glected. class of the molluecous or gelutinous animals which people the seas 
around our island. Among the naturalists who have rescued this branch 
of zoology from neglect, the name of Edward Forbes deserves early and 
honourable mention. 


Steam NAVIGATION AND BOTANY. 


In the difaslon of the riches of the vegetable world, steam navigation 
has obviously been а most favourable auxiliary ; во that “ етеп cnttings of 
plants are now “ actually sent successfully to Calcutta, Ceylon, &c.“ In 
speaking of tbe ex ports from Kew, it Is not unfitting to add, that “ between 
four and five thousand plants of the famous Tussuc grass huve been dis- 
persed from the Royal Gardens at Kew during the past year., 


FECUNDATION. 


In Vegetable Physiology, microscopic observers have of late been much 
осспріе in investigating the phenomena of fecundation, and especially as 
to the mode of action of the pollen. On this subject, botanists are still 
divided. Several experienced observers adopt the theory lately advanced 
and ingeniously supported by Prof. Schleiden, of Berlin; while others of 
geat eminence deny the correctness on which this theory is founded. 
Among these, the celebrated microscopic observer, Prof. Amici, of Florence, 
very recently in an essay—comuunicated to the Scientific Meeting held іп 
1846 at Genoa— has endeavoured by a minute examiuation of several spe- 
cles of Orchis to prove the existence of the essential рагі of the embryo 
anterior to the application of the pollen, which, according to him, acts аз 
the specific stimulus to its development. 

This view receives great support from some singular exceptions to the 
general law of fecundation. Of these, the most striking occurs in а New 
Holland shrub, which has been cultivated several years іп the Botanic 
Garden at Kew; and which, though producing female flowers only, has 
constantly ripened seeds from which plants have been raised perfectly re- 
sembling the parent :— while yet there is no suspicion either of the presence 
of male flowers in the same plant, or of minute stamina lu the female flower 
itself, nor of fecundation by any related plant cultivated along with it. 
This plant has been figured and described іп a recent volume of the Linsean 
Society's “ Transactions, under the name of Cœſelogyne ilicifolia, by Мг. 
J. Smith, the intelligent curator of the Kew Gardeu,—by whom, indeed. 
this remarkable fact was first noticed. It is not the least corious part of 
the history of the Calebogyne thut mule flowers have lately been discovered 
in New Holland unquestionably of the same species. Prof. Gasparini, of 
Naples, bas more recently communicated to the scientific meeting brid in 
that city in 1845 his observations and experiments on the cultivated Gg,— 
which, though entirely destitute of male flowers, produced seeds having а 
perfectly developed embryo, independent of fecandation: access to the 
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pollen of the wild fig. generally supposed to be carried by insects, being 
in his experiments, prevented by the early and complete shutting up of the 
only channel in the fig by which it could be introduced. 


PouiticaL anp Soot IXI UNE ОР THB Execrric TELEGRAPH, 


Distance is time; and when by steam, whether on water or on land, 
personal commonication is facilitated, and when armies can be transported 
without fatigue іп as many hours as days were furmerly required, and 
when orders are conveyed from one extremity of an empire to another, ni- 
most like a flash of lightning, the facility of governing a large atate be 
comes almost equal to the facility of governing the smullest. I remember, 
many years ago, іп the Scotsman, ап ingenious and able article showing 
how England could be governed as easily as Attica under Pericles: aud I 
believe the same conclusion was deduced by William Cobbett from the same 
illustration. 

The system is daily extending. It was, however, in the United States 
of America that it was first adopted оп a great scale, by Prof. Morse in 
1844; and it is there that it is now already developed most extensively. 
Lives for above 1,300 miles аге in action; and conuect those States with 
Her Majesty’s Canadian provinces; and it is in a course of development 
so rspid, tbat in the words of the Report of Mr. Wilkinson to Sir W. Е, 
Colebrooke, the Governor of New Brunswick, “ No schedule of telegraphic 
lines can now be relied upon for a month іп succession, as hundreds of 
miles may be added in that space of time. So easy of attainment daes such 
a result appear to be, and во lively is the interest felt in its accomplishment, 
that it is scarcely doubtful that the whole of the populous paris of the United 
States will, within two or three years, be covered with a telegraphic nete 
work like a spider’s web, snspending its principal threads upon important 
points along the sea-board of the Atlantic on one side, and upon similar 
points along the Lake Frontier on the other.”—I am indebted to the same 
Report for another fact, which I think the Association will regard with 
equal interest: “Тһе confidence in the efficiency of telegraphic communi- 
cation has now become во established, that the most lmporiani commercial 
transactions daily transpire, by its means, between cot rer pundruu several 
hundred miles apart. Оспһаг evidence of this was affurded ше by а com- 
munication a few minutes old between a merchant іп Toronto and his cor- 
respondent in New York, distant about 633 miles. I am noxious to САН 
your attention to the advantages which other classes also nny experience 
from this mode of communication, as I find it in the same Report. When 
the Hibernia steamer arrived in Boston, in January 1847, with the news of 
the scarcity in Great Britain, Ireland, and other parts о! Eurupe, and with 
heavy orders for agricultural produce, the farmers, in the isterior of the 
States of New York,—informed of the state of things by the Magnetic 
Telegraph—were thronging the streets of Albany with iunumernbic team- 
loads of grain almost as quickly after the arrival of the steamer at Boston 
as the nrws of that arrival could ordinarily have reached tbem —I may 
add, that, irrespectively of all its advantages to the g · nera: community, 
the system appears to give already a fair teturn of Interest to tbe indivi- 
doals or companies who have invested their capita! in its application. 

The larger oumber of the members of this Association buve probably 
already seen in London ап exhibition of a Patent Telegraph which prints 
alphabetical letters as it works. Mr. Brett, one of the pruprieturs, oblig- 
ingly showed it to me; and stated that he hoped to carry it into ейесі on 
the greatest scale ever yet imagined on the American Cuntinent. Prof. 
Morse, however, does not acknowledge that this system is susceptible of 
equality with his telegraphic alphabet for the purpose of гар communica- 
tion; and һе conceives that there is an increased risk of drrangewent іп 
the mechanism employed. 

I cannot refer to the extent of the lines of the electric telegraph іп America 
without an increased feeling of regret that іо our own cuuutry this great 
discovery has been so inadequately adopted. 

Іп England, indeed, we have learnt the valne of the electric telegraph as 
а measure of police in more than one remarkable case: as a measure of 
government it is not less important ;—from the illustration which I bave 
drawn from America, it is equally useful in commerce; but as a measure 
almost of social intercourse in the discharge of public business it is not 
without its uses also. But a few days since, I bud an opportunity uf 
examining the telegraph іп the lobby of the House of Communs, by which 
communications аге made to and from some distant committee room. Asa 
specimen of the information conveyed from the House is the following =— 
“ Committee has permission to sit until бте o’clock ;“ and amung the 
questions sent down from the Committee are the following :—~** What is 
before the House?” Who is speaking?” How lung betore the House 

ivides ? 


SMELTING BY ELECTRICITY. 


For that process, I believe, a patent has been recently taken out. As 
yet, perhaps, sufficient time has not elapsed to test its full value. We all 
know that an experiment succeeds perfectly in the case of a model, or ia a 
laboratory, which may not succeed во perfectly when the miniature steam 
engine, for example, is extended to its ordinary size ia a manufactory, or 
when the орегабов is transferred from ounces to tons, But of tbe hopes, 
expectations, and confidence of the discoverers be reulised, their plaa will 
be of the greatest valne to this country, and of even greater proportionate 
value to some of the Queen's most important colonies, Ii hus been said that 
10.000 tons of copper ore were sent jast year from Australia to be smelted 
in England; and that they produced no more than 1,600 tous of copper. 
It is evident, therefore, that, if by this process of smelting by electricity, 


! 


the refuse, wanely; Sh сан. be left on the spot, 8,000- tone of shipping 
sediberateds for other purpeses of commerce between: the ссівау and the 
meier roantey; amè the saving of созі ia: Baglandy an object not wholly 
dereid:of interest, is immense. 


Baition Мгаксм. 


Our- ational Collection may пот be compared, not ostentatioualy, but 
thank МЙу, with those · of otter oonutries; remembering, also, that our col- 
lections are litte more than halfa centary old. The ornithological, the 
coschological, the mammalian departments in the Beitish Museum are 
сағы, 1 believe, to those of any other capital: greatly owing to the talents 
and labour of the emigent head.of that department, Mr. Gray,—whom I 
ses here. The fossil divisions, under the care of my zealous, laborious 
aad able friend, Mr. Konig, are perhaps superior—in some classes, beyond 
comparison, Last year, there was added to the paleontology of the Mu- 
semn tho шыдпе specimens of the Holitherium of Kaup, the Cephalaspis 
of Lyell, the Lepidote of Fitton; and the collection of osteology is, as it 
ought to be, the first in Eugland. The number of visitors, which six years 
ago was 319,000, was last year above 700,000—and the collections of com- 
parative anatomy іп the: Hunterian Museum are, as they ought to be, the 
бий in the world, 


Tte following are some of the more interesting papers read in the various 
Sections of the Association, fur which we are indebted to the Atheneum. 


15 Report on Geological Theories of Elevation and Earthquakes.” By W. 
ОРКІМВ. 

This lengtuened' report embraces too wide а range to mit of our 
giving at present anydetsilod analysis. After having stated certain: 
leading characters of volcanoes, both with reference to the fluid volcanic 
mass and its containing cavity, the sathor proceeds to the exemination of 
theories of volcanoes. He regards the chemical theory proposed by Sir H. 
Davy, and the theory more recently proposed by М. Bischoff, as involving 
mechanical difficulties of the gravest character. In considering the theory’ 
whictr supposes existing voitanoes to owe their origin to the formerfiaidity 
of the earth, the author is led to the discussion of the general theory baset 
on the hypothesis of such fluidity. He examines the evidence afforded in 
favour of this hypothesis by the accordance between the present ellipticity 
of the earth, as determined by admessurement, and its mean density ағ de- 
termined by the experiments of Cavendish and Baily, and the calculated 
value of“their quantities. Не then to consider the mode of the 
сата refrigeration and consequent solidification, and the probable extent to 
whieh the latter process has already proceeded. Supposing the earth to con- 
sist of a fluid central nucleus and а solid envelope, it is concluded that the 
thickness of the latter is probably not less than one-fourth or one-fifth of 
the earth’a radius. This conclusion is drawn from the observed amount of 
the precession of the earth’s pole with that calculated on the hypothesis just 
sisted, respecting the constitution of the earth; but the author also indi- 
емей another method by which evidence might be obtained on this point. 
He showed that if it could be proved by experiment that the temperature of 
fasion of solid substances із generally increased, even in a small degree, by 
high pressure, we should have strong reason to believe in the entire solidity 
of the earth; and if,on the contrary, it should appear that high pressure 
hes no such effect on the temperature of fusion, we should he led to conclude 
that the present temperature of the earth is not due to its original heat. He 
comidered such experiments necessary for tire farther advance of this branch 


of . 
ә second part of the report contains а theoretical investigation and 
examination into the nature and properties of the mechanical effects 


which would result from the action of such forees. The author proposed to’ 


consider the subterranean force as having the nature of an explosion, pro- 
ducing vibrations over a much wider space than that to which the original 
force was applied. The vibrations were compared to those produced by 
striking the end ofa solid bar—which are of two kinds. The first set are 
similar, but infinitely less in extent to vibrations in air. They are produced 
by compression, and proceed in the direction of the axis of the bar. The 
second kind are perpendicular to the axis of the bar—like the vibrations of a 
musical chord.. In this case the particles of the bar change their form, and 
the elastic force depends upon their tendency to resume their original sbape. 
The velocity with which vibrations are propagated in the directlon of the 
avis, is: much greater than when their direction is transverse; and as both 
usually co-exist, they will after a time separate and become distinct,—both 
the velocity and the length of the waves of vibration being different. If the 
osiginal impulse, or earthquake shock, is communicated at some distance be- 
low the surface, the vibrations produced may be compared with the disturb- 
asce. produced in water hy blowing up a wreck. A wave will be produced 
by the alternate compression and dilation of the particles, which will diverge 
n spheres, equally in all directions, with а constant velocity. In the earth, 


however, as in the solid bar, there will be two spherical waves proceeding. 


outwards with nnequal velocities. The apparent motion of these wares, 
when. they resch the surface, will be different, from their real amount 
of motion below, depending upon the distance of the place of observation 
from point immediately over the foens or origin of the force. Assuming 
ide interior of the earth to be homogeneous, and tbe vibrations produced by 
eartirquakes to be of the kind described, it becomee a leading point to atcer- 
саба, by observation, the position of the focus from which the vibrations 
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Ow this subject nothing at present is known. Ме. Hopking 
inseraments of suficient delicany were: рілеейі 
а tro stations in: а. country sebject to esrthquekes, the direction of ther 
vibrations would. shew i the: point ов the surface feom whieh. 
they originated. The дэр beneath the surface might also be calculated, 
Поп the difference between the apparent movement of the ware on the sure 
faco and its real movement in the interior, as given by theory; оғ it might 
be-ascertained by comparing the relative apparent motion of two waves pe- 
ceeding with unsqual velocities, if means were obtainad for $ 
two kinds of waves by instrumente indicating the nature of the vibrations.. ~ 


Sir H. Dx ra Весне observed, that if the focus of the emthyuske were 
near the surface, the problem would become one of great complexity, on sow 
count of the many breaks іп the strate, and their difference of composition t 
but if the беле were several hundred miles below the surface, these inequali- 
ties wonld be of по consequence, 


Mr. Marter enumerated the different kinds of waves which do, or may 
take place, with every earthquake. When the focal point is inland, there 
will be the shock-wave, either single or double; the sound wave in the 
earth; and the sound wave in the air, if the original impulse is acoompanted 
with fracture: if the superficial vibration is sufficient, there will also be the. 
sea-wave. When the focal point is under the вез, as in all great earthquakes, 
there will be the shock-wave, the sound-wave under the sea, the sound-wave’ 
in the air, the great sea-wave, and a smaller, termed the “ forced sea-wave ў” 
if, however, there is no fracture, there will be no sound-waves. It had been 
ascertained that magnetometers were also “ seismameters” of a very delicate’ 
kind,—those at Dublin having indicated from 10 to 20 shocks last year. 


“ Report ow Atmospheric Wave.” By W. R. Bint, 

The author in introducing his fourth report on this subjest obeerved, thut 
in accordance with the resolution adopted at the last Meeting of the Associa 
tion, about thirty sets of observations had been obtained from various stations 
in the British islands; the extremes of the area embraced being the Orkneys- 
and Jersey in one direction and Gatway and Dover іп the other. As instances: . 
of the increasing interest manifested on this subject, he remarked that he 
had been furnished with curves from stations in the north; where the baro- 
metric movements had been considered to result from the transit of the great 
November wave. Bach of these curves was referred to the same period 5° 
namely, from the 2nd to the 17th of November; and the observers invariably 
regarded the regular rive and fall that ocenrred between these еросінг as ins- 
dicatiog a well-marked return of the great symmetrical wave. Mr. Birt, 
after noticing the remarkable circumstances under which the wave returned 
lart autumn—so remarkable that they had no‘small tendency to mark the: 
ware in the south-eastern part of the island—stated that the projected carve! 
at London strikingty developed its essential features; the Же subordinate’ 
waves were well seen, although the inflexions were net strong, owing to the’ 
small altitude of the wave on its last return, scarcely exceeding half an inch 
—its whole development occurring above thirty inches prevented the bold. 
ness of the inflexiom particularly noticed on the occasion of its retum im 
1849. The author then proceeded to notice the essential features of the 
curves as obtained from observations at Ramsgate, St. Vigean’s near Arbroath, 
east coast of Scotland, the Orkneys and Western Isies, Applegarth Manse, 
Dumfries-shire, Largs, Limerick, Galway, Helstone in Cornwall, and St. 
Heller's; Jersey. Our limite will not permit us to give in'detail: the resem 
blances and differences of these curves, exhibiting, as-they do, the distribu- 
tion of pressure atound Great Britain and Ireland, which the author traced” 
from the south-eastern point towards the north-west; but the report will be 
printed in the fortheoming volume of the Transactions. We may, however, 
bere notice that attention was called to the principle which the author lud 
down in his report of last year, “ that the barometric curve; lnoluding a oom- 
plete rise and fall at апу one station, does not represent any reality in nature,, 
but is the effect of two ог more systems of waves or currents moving in dif- 
ferent directions and crossing each other at various angles.“ Не also pointed 
ont the great extent of oscillation (nearly double) observed in the north- 
west as compared with the south-easterly observations. The great wave’ 
commenced on the 2nd of November; at the northern stations it cultrinnted- 
onthe 12th; at the south-eastern on the 9th; and it terminated on the 17th. 
In explaining the differences of epoch аз indicating the transit of the crest. 
being much earlier in the south-east than in the north, Mr. Birt remarked 
that the observations clearly showed that the barometer’ passed ¿wo marime, 
one on the 9th, the other on the 12th; and that the whole extent of the 
British isles might be divided into o barometric areas, distingaished in one 
case hy the superiority of the maximum 07 the 9th, and іп the other by the 
superiority of the maximum of the 12th. A line passing between Arbroath 
and Newcastle, south of Dumfries, and between Ireland and Wales, 
these areas, North-west of this line we findthe maximum of the 12th supe- 
rior : south-east of it we find the maximum of the 9th superior. The maxi. 
mum of the 9th Mr. Birt regarded as the central wave forming the crest of 
the great wave, and the maximum of the 12th be considered as the crest of 
the first subordinate wave on the posterior slope. The author next proceeded 
to examine the distribution of pressure as manifested by these observations ; 
from which, in connexion with the features of the projected curve, he de- 
duced the following resulte:—1st. The return of the great symmetrical wave.. 
This occurred іп the south-eastern angle of our island under very peculiar 
circumstances. The area of greatest symmetry is closely in accordance with 
the results of former discussions, and goes far to confirm the result deduced 
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from thé examination’ of Sir John Herschel’s hourly observations, “ that 
Brussels is entitled to be considered as a point of comparatively gentle baro- 
metrie distarbance, * * and may be regarded as in a certain sense anodal 
point, where irregularities are smoothed down and oscillatory movement in 
neral is more or less checked, and such movements increase as we recede 
m Brussels as а centre, especially towards the north-west.” The curve of 
greatest symmetry was obtained from Ramsgate, the nearest station to Brus- 
sels. As we proceed towards the north-west, the symmetry is considerably 
departed from, especially hy the greater development of the first subordinate 
wave on the posterior slope, by which the maximum of the 12th became 
superior. This portion of the wave formed « striking contrast to the similar 
rtion in 1845, which was characterised by a considerable depression. It 
not a little curious, remarked the author, and goes far to show tbat we are 
approaching the true explanation of the nodal character of Brussels to ob- 
serve that movements so dissimilar ic their character, во opposite in their 
valne, and Preventing themselves onder such a diversity of aspects, should, in 
а certain locality and on particular lines of country, manifest, by means of 
the barometer, constant and well defined phenomena, that may be recogni 
year after year, and which give to the curves of barometric rise and fall dur- 
ing the period of their occurrence a peculiar symmetrical appearance. 204. 
Two systems of waves or currents, one having a general direction of progress 
from the north-west, the other from the south-west, traversed the area during 
the period of the great wave. This is the same result to which we were con- 
ducted hy an investigation of the symmetrical wave of 1842. The relative 
positions of the individual waves were somewhat different from those of the 
wide bi-dual waves of 1842; but there were some striking points of resem- 
blance. The north-westerly system in each case exhibited the largest wave, 
both as regards amplitude and altitnde. The intervals between similar phases 
of north-westerly waves were nearly equal in 1842 and 1846. During the 
interval that elapsed between transits of these similar phases іп 1842 and 
1846 the same number of south-westerly waves passed over the area—and 
from the whole it appears highly probable that we have not only ascertained 
another return of the great symmetrical wave (the sixth) but have also de- 
tected the return of at least ¢hree of the individual waves contributing to its 
production. 3rd. The very precipitous fall of the barometer characterising 
the posterior slopes of the north-westerly system, as developed by the dis- 
cussion of the observations of 1842, is folly confirmed : in connexion with 
this, the deerease of oscillation from the north-west towards the south-east 
is also strikingly developed, as on former occasions. The author, in alluding 
to the area over which these observations extend, remarked tbat the British 
Isles present afar too limited area for the purposes of examining thoroughly 
these atmospheric movements; he observed that in the more extensive ex- 
amination which the movements of November, 1842, are now undergoing, 
there are four stations at which the barometric changes are of an opposite 
character during the first eight days of November,—namely, Christiana and 
St. Petersburgh in the north, aud Paris and Geneva in the south. The curves 
at St. Petersborgh and Geneva present the most decided opposition; rising 
at the one while falling at the other. The turning point in each case oc- 
carred оп the Sth. These opposite movements he conceived to be occasioned 
by the opposite slopes of two waves passing from the south-west, and that 
the Aalf breadth of each wave extended at least from Geneva to St. Peters- 
burgh. Such being the extensive character of the waves in question, іп 
order to judge them in their totality it will be absolntely necessary to enlarge 
the area of observation. The centre of Europe is well dotted over with baro- 
meters, from which accurate results may be obtained ; but even the British 
Isles, in connexion with that portion of Europe now ander observation, form 
but а small part of the vast space over which the waves themselves extend. St. 
Petersborgh is an important northern station, from which we have most ex- 
cellent observations; but we require them also from Iceland, the northern 
parts of Norway, Sweden and Lapland, and also from Archangel lo one di- 
rection, and from the southern parts of France, from Spain, Portugal, and 
the northern parts of Africa in the other; also from the Mediterranean they 
would be highly important. Observations stretching from the most western 
int of Africa to the extreme north of Europe would go far to determine the 
ngitudinal directions of the north-westerly systems of waves. In reporting 
the general progress of the inquiry, Mr. Birt stated that we are now in 
possession of materials for examining the great aymmetrical wave, not only 
in particular years, as 1842, 1845, and 1846, but also over the central parts 
of Europe and the dominion of the Russian empire, as far as Sitka, on the 
north-west coast of America. He has combined observations extending 
from the west coasts of Ireland and the Orkneys ou the опе hand, to St. 
Petersburgh and Geneva on the other; and he apprebends that the whole 
of the barometric movements over this area, which occurred during the first 
eight days of November, 1842, are fully explained by the transits of two 
large waves on two sets of parallel beds of oppositely directed winds—one 
from the south-weat, the other from the north-west. The continuation of 
the investigation will be submitted at future meetings of tbe Association. 
In connexion with this, the author observed that a most important point 
appeared to be developing itself by means of these observations. Those 
from the north-west appeared strongly to indicate that somewhere in that 
direction the origin of the great barometric distarbances (a centre of oscilla- 
tion) giving rise to the waves that pass onwards towards the south-east is 
to be sought. We have already obtained the nodal point of the two great 
ms of European barometric undulatioos—namely, Brussels. Between 
е Orkneys, which appear to be the nearest station to the north-west сеп- 
tre of oscillation, and Brussels the greatest decrease of oscillation оссагв, 
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This line of the greatest diminution of oscillation appears to be well deter- 
mined. The author closed his report with ап allusion to the American sys- 
tem of atmospheric waves, especially those that accompanied the great 
Coba hurricane of October, 1844, which has formed the subject of an ela- 
borate investigation by Mr. W. С. Redfield, of New York; and was of 
opinion that the revolving storm, so ably brought to light by Mr. Redfield’s 
labours, was produced by the crossing of two large long waves moving in 
different directions, as suggested by Sir John Herschel in his Report on 
Meteorological Reductioas, presented to the Association in 1843. 

“ On the Decomposition of Water.” By Dr. Rosinson. 

The affinity which combines the elements of water is lessened hy any in- 
crease of temperature above that of the atmosphere, up to 202°. If the 
intensity exerted in opposition to that of a battery by water during elec- 
trolysis be measured, and again when the voltameter is heated, it is found 
to decrease. In the first instance, its measure referred to my particular 
atandard, as deduced from a mean of 13 sets is 598-0, temperature 612%. 
The next by a meanof 13 gives І 

e = 5625...6ш 195° 4' 
and the third mean of 13 

e = 5810...t = 201° 2, 
Applying to these the theory of probable errors, so successfully used іп 
other branches of science, I find it is more than 10,000 to 1 that the difer- 
ence thus shown is not all error of observation, and ап even bet that it is 
not & wrong. The expression of e is affinity of platinum for oxygen, 
minus twice that of hydrogen, or 

e = 0. p- 3 о. h 

and from this I compute that о, h changes 25:2 for 100°. 

This procesa is confirmed by a different process. The formule for the 

intensity of zinc and copper excited by dilute sulphuric acid із 

E = о. Е o. cu o. h 
Ia Daniell’a cell you substitute o. са for o. h, and have 

S 0.5. —2 o cu. 

In the latter instance, Е’ опдегдоев no change by heating the cell to 168°. 
The metallic affinities therefore do not vary within that range. But in the 
former E increases by heat, caused by the dimiantive of o. h, and it gives 
the change = 37:9 for 100°; the mean of all being 25-1. It is curious 
that if this rate were uniform, the temperatare of decomposition by heat 
would be 23869 In these experiments the conducting power of the elec- 
trolyte is greatly increased by heat. The only objection which I see 
againat this conclusion is, that perbaps these effects may be due to the 
action of heat io facilitating the escape of gases. Ап experiment which I 
made seems to oppose thia. If the apparatus he placed uuder the aire 
pump, the removal of pressure should ahow а aimilar change. This is not 
the case: when it is reduced to 1 inch of mercury, the measure of e re- 
mains unchanged, І think this a very curious result; it is quite the ro- 
verse of what I expected, for I bad supposed heat would exalt these 
affinities up to a certain point, and afterwards that its action would change 
character. Bat its influence seems here always an antagonist to affinity. 
How then does heat ever produce the combination? The remark of Davy 
that hydrogen cannot be made to kurn except by contact with a solid heated 
so аз to be luminous, makes me conjecture that light is the agent which 
ge the molecular change of the three volumes of mixed gases into 
two of steam. 


“ On the Precipitate caused in Spring and River Waters by Acetate of 
Lead.” By Prof. Connext. 

Nearly all well and river waters are known to yield а white precipitate 
with acetate of lead. This precipitate is rarely due to any chloride, ав 
silver salts bave too littie action to countenance such an explanation; and 
its ready solubility in acetic acid ahowa that it is not caused by sulpbates, 
unless іп so far as it is not dissolved by that acid. The ordinary course I 
have ascertained to be the presente of carbonate of lime; bat the re- 
markable fact is, that the reaction both of the acetate and of the acetic 
acid takea place even after the water bas been boiled and filtered, so that 
carbonate of lime remains dissolved independently of the presence of car- 
bonic acid. The waters referred to yield carbonate of lime when evapo- 
rated, after having been boiled and filtered. To ascertain whence this 
carbonate of lime bas proceeded, I passed a current of carbonic acid 
through lime water, till the precipitate at first formed was redissolved, and 
then boiled and filtered the liquid; but it did not affect lead salts to the 
same extent as common waters do. Neither did distilled water which had 
been left some days in contact with finely pounded marble. I incline to 
think that the origin of the dissolyed carbonate of lime is double decom- 
position between an alkaline carbonate and а soluble lime salt; and have 
found, іп all waters yielding tbe reaction, alkalies united to acida. The 
common water of the town of St. Andrews contains ууруу of carbonate of 
lime after being boiled and filtered. It also contains a trace of carbonate 
of magnesla, which substance may occasionally be, in part, the cause of 
the reaction referred to, although to a far less extent, 

“On the Cause of Evaporation, Rain, Hailstorms, and the Winds of 
Temperate Regions.” By G. A. Комвы.. 

Mr. Rowell stated bis opinion that amongst the variety of theories given 
there is none that will fairly explain all the phenomena of ev 
The theory of Dr. Hatton оп rain may be thought sufficient to account for 
moderate rains, but totally fails when applied to euch heavy rain as that 
which fell in London, August lat, last year. Mr. Rowell endeavoured to 
show that the phenomena of evaporation, clouds, rain, lightning, hail, the 
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winds of temperate regions, and storms of lower latitudes, may be fairly 
explained by the hypothesis he submitted; i. е. electricity having no 
weight and diffusing itself equally over the surface of bodies, the minute 
particles of water, even in ir most condensed state being completely 
envelo in their natural coating of electricity, осоару, together wiih 
their e icity, nearly the space of au equal weight of air, and are thus 
rendered sufficiently buoyant to be carried away by the wind; but that 
when expanded by heat their specific gravity being then reduced, and their 
capacity for electricity being increased by the increase of surface, they аге 
then buoyed up into the air by their electrical coatings; that when the 
rising particle is condensed it becomes surcharged by the contraction of its 
surface ; if this takes place near the surface of the earth, the surcharge 
escapes and the particles fall as dew; bot if it is condensed when above 
the electrical attraction of the earth, it is still buoyed up by the electricity, 
and on the escape of the surcharge, the particles attract each other and 
form clouds and rain. Hills aod mountains cause clouds and rain by con- 
ducting the electricity from the vapour, and not by condensing it; and on 
these grounds he again suggests, as a test of the theory, the experiment 
he proposed to the British Association in 1840, i. e.. “ То cause rain by 
raising electrical conductors to the clouds by the ald of balloons.” In 
sapport of the proposition he read an extract from a letter he received 
from Mr. W. H. Weeks, of Sandwich, dated Dec. 27, 1843, io which that 
8 assures him that“ It has several times happened that when his 

ical kite has been raised immediately ander a distended, light, fleecy 
cloud at a moderate elevation, and a free current of sparks has from 
the apparatus for some ten or twelve minutes, һе has suddenly found bim- 
self bedewed with a descent of fine misty raln, and on looking up has 
seen the cloud upon which be was operating surprisingly reduced In mag- 
nitude.” Electrical kites cannot reach the clouds, and can only be raised 
in windy weather, when the clouds must be every instant passing away 
from the influence of such apparatus; and jf they have such effects, what 
may we not anticipate from the use of conductors which would reach the 
clouds, and could be raised іп calm weather? Mr. Rowell considered that 
from the reduction of temperature at the height of the clouds, the vapour 
іш those regions must be always condensed, but invisible from being so 
diffased ; and that the formation of clouds is not owing to condensation, 
but to the escape of electricity allowing the particles of vapour to attract 
each other. In support of these views, and also to show that the ascent 
and sapport of vapour at great heights must depend on some agent which 
is independent of heat or cold, be exhibited the table following 


ницы тардан Woe та 
Level of the Ses 460 860 times. 
I mile 442 . . 1,083 „ 
З miles .. os 426. 1,68 „ 
3 miles 49 1,710 „ 
4 miles oe ce oe Ж. 8 . „ 2,160 „ 


8 miles ee es ..Т .. 


Another cause of rain із the pressure of the particles of vapour upon 
each other; for if a cloud be of great depth, say the lower part one mile 
high and the upper part two miles, as the electricity of the particles would 
be equal, those io the apper part would not have sufficient for their sup- 
port, and would therefore press downwards, and those in the lower part 
would have more than enough to support them at that height, and would 
therefore press upwards, and thus press the particles in the middle of such 
eloud into contact and form rain, while the electricity being pressed out of 
the cloud, wonld accumulate on the surface till it could force its way to 
the earth or other clouds, and thus cause lightning. Violent hail-storms he 
attributed to the sudden equalization of the electricity of large masses of 
vapour floating at different heights in the air, and brought by curreats and 
various circumstances the one over the other. The difference between the 
lowest mass and the top of the upper mass of clouds may amount to two 
or three miles, The violence of storms in such cases depends upon the 
density of the clonds and the height of their upper strata: as, the greater 
the height at which the hailstones begin to form, the greater will be the 

of cold they will acquire, and consequently the more powerfully 
they wili act in freezing the vapoor with which they come in contact 
during their fall; the greater also they will become by the accumulation 
of vapour in falling; and the greater will be the velocity with which they 
arrive at the earth. The lightning accompanying such storms may be 
caused by the lower clouds forming conductors for the electricity from the 
highly - charged upper ciouds to the earth. The diminution of the pressure 
of the atmosphere previous to and during rain, he ascribed to the escape 
of electricity from the invisible vapour or clouds; thus causing a vacuum 
or rarefaction іп the regions of the clouds: and the air from its elasticity 
rising to fill the space, decreases the pressure on the mercnry. Allowing 
that the trade winda, land and sea breezes, &c., are caused by changes of 
temperature, yet he contended that the more irregular winds are owing in 
а moch greater degree to the fall of rain and the escape of electricity from 
the cloud, thao to апу change of temperature; for as each particle of 
water to be buoyant must, together with its electrical coating, occupy the 

of an equal weight of air, as water is 860 times heavier than air at 
the level of the sea, every particle of water that falls to the earth must 
have occupied 860 times more space when sospeaded іп the air: therefore, 
if in a given time one inch of raio falls to the earth, it must, during that 


THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 


time, have caused a vacuum or rarefaction in the space above to the extent 
of 860 inches: the vacuum would іп fact be greater than this, for vapour 
to be buoyant must occupy a greater space accurding to its elevation ; but 
as the density of the air decreases according to the elevation, the effect 
must be the same, i. е. for every inch of rain that falls the vacuum would 
be equal to the gradaal abstraction of the whole of the air to apwards of 
70 feet in height over the whole district where the rain falls; which rare- 
faction must be filled up during the time the rain із falling by a rush of air 
from the surrounding districts, although such wind may not always be felt 
in the same locality ia which the rain falls. He supports his views by 
referring to the storms of wind which өзгері over England from the north- 
west and west last autumn, at which time France and other parts of the 
continent were deluged with rain. He exhibited the following table of 
beavy rains (mentioned by Prof. Forbes in his Report on Meteorology in 
1840) to show that they are sufficient to account for violent storms; and 
had no doubt that if we had accurate accounts of the extraordinary rains 
which sometimes fall within the tropics, they would be found sufficient to 
account for the most tremendous hurricane 


Depih of Rain Time. 


Catskill, U.S. July 26, 1810 .. 18 io... 7} bours.. 1,881,068 cub. fte 


Place. Date. Bika тер ғ. 


Сепов...... Oct. 25, 1822 .. 30 in. . 24 „ . 693,733 „ 
Joyeuse .... Oct. 9, 1897 .. 1 in.. 22 „ .. 783,087 „ 
Geneva .... Мау 20,1827... біп... 3 „ .. 1,109,973 „ 
Gibraltar . Nov. 27, 1896 .. 33 in. . 26 „ 704, 406 „ 
Naples .... Nov. 22, 1926 .. Әріп, .. 37 minutes 809,980 „ 
Perth... . . . Aug. 3, 1829. gin... 30 „ .. 887,978 „ 


“The Progress of Tide. — The Master оғ Trintry Сошлов, Cam- 
bridge, delirered а report of а Committee consisting of himself and Capt. 
Sir J. Ross appointed at Southampton to draw ор а plan for a naval expe- 
dition for completing our knowledge of the progress of the Tides. 

The knowledge which we of the tides, looking at the connection 
of the phenomena over the whole surface of the ocean, is extremely im- 
perfect at present, and not at all likely to be completed in any material 
degree in any finite time, by the observations which voyagers mainly di- 
rected to other objects will snpply. The coasts and islands which sur- 
round or break the waters of the Pacific, are especially the seats of this 
ignorance. We know the time of tide near Cape Horn, but cannot trace 
the progress of the tide waves along the western coast of South and North 
America. We know the time of tide ой the coasts of New Zealand, bat 
cannot connect this fact with the rise and fall of the water on the coasts of 
the smaller islands in the centre of the ocean. We know the tide hour on the 
eastern coast of New Holland, but cannot trace the progress of the tide 
to the Phillippines or to the coast of China—though some observations of 
Admiral Lütke, made a few years ago, supply a valuable addition to our 
knowledge on this subject. The course of the tide wave among the 
islands of the Indian Sea is likewise entirely unknown. Observations 
made by voyagers mainly guided by other purposes appear 1 
to supply this deficiency in our knowledge, for even when made wi 
sufficient care and for several weeks at detached places, they are rarely 
connected with each other or with neighbonring places. It does not 
appear that while we are thus left to depend on chance for our tidal know- 
ledge, we shall ever be able to know from observation whether the tide 
wave іп the Pacific does or does not move from east to west. But a ship 
sent out on purpose to observe the tides could very soon ascertain a great 
body of facts of this kind, The observers would, of course, observe the 
facts of the tides in connection with each other; and would arrange their 
plan of operations so as to extend their lines of connection from known 
points to unknown. By such a mode of proceeding the co-tidal lines for 
every part of the Pacific and Indian Oceans might probably be drawa 
(omitting the mioor details in the interior of archipelagos, &c) in a year, 
at most in two years, 

The tide observations made, at the request of Dr. Whewell, in 1834, for 
a fortnight by the coast goard on the coasts of Great Britain and Ireland, 
prove how great an accession our tidal knowledge may receive from con- 
nected observations; and still more those made in June 1835, for а fort- 
night along the coasts of the whole of Europe and the eastern coast of the 
United States of North America. By means of these observations the 
general course of the tides in the year thus explored has been determined. 
If an expedition were sent for the purpose of making tide observations, it 
would not be at all necessary to have, as іп the instances just mentioned, 
simultaneons observations along the whole line of sea observed. It would 
suffice to connect a few places by corresponding observations, in some 
cases for a fortnight, in others for a few days; then, to connect one of 
these places with others, and thus to proceed throogh the whole region 
observed. It appears by the experience of the surveys which we have 
referred to that the observations may be made by sailors, such as those 
employed on the coast guard, under proper directions. On those occasions 
the necessary apparatus was speedily constructed by the persons employed. 
It might, however, be useful also to employ, in several places, self-regis- 
tering tide-gauges snch as are already established in several English 

rts, 

Pwe conceive that the project contemplated hy the Association in its 
recommendation is very desirable; and might best be attained by sending 
out a vessel which should have for the object of its voyage to make tide 
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observations wpen-such a connected system. Fer ibis perpese, the vessel 
waght to carry, i addition to a erew sufficient to mork her, ten or fifteen 
men, who, by themselves (іп pairs) ог under the direction of petty officers, 
might be trusted to make tide observations for a week or a fortnight at 
selected points of coast. The surveying vessel · ought to be provided ‘with 
ж launch іе employed in carrying these observers to their station, visit- 
dog them while engaged ів their work, or fetching them away -when their 
task at each place is done. From one region to of 

standard stations caught to be selected, at ezhioh tide observations should 
фе continoed for. longer time, and the observations made in each region 
«іоиіі be cewpared with those at the standard station. The х 
« the observations mith each other, as the · survey proceeded, would poist 
Hut the direction in which it was desirable to extend the survey, and the 
special points to'be attended to. We, therefore, recommend that applica- 
tion be made to the Admiralty that they would appropriate to this Service 
a · table 708061. 

Mr. Onixgan informed the meeting that he had, while at Bombay, con- 
ducted a regular series of observations on the progress of the tides; that 
«іпіТаг observations had been made in other parts of India, and at Aden 
at the month of the Red Sea; and that the Geographical Society had seen 
the importance of those observations, and had lately turned their attention 
do them. $ 

Phe Astaonomea-RovaL inquired at what intervals the observations at 
Bembay were · taken ? 

Mr. ORLeBAR replied that they were taken by а tide gauge, and were, 
therefore, cantinuous. 5 

The Agraonomer-Royat said thet frequency of taking the observations 
‘was most essential. Upon analyzing the observations he had lately su- 
perintended raund the Irish coast, the extraordinary fact had been ascer- 

“шей that at some places four tides took place im the day; and the 
continuance of the waves of these tides could he distinctly traced to a 
considerable distance on each side south. 

Мг. Ox said that nothing had been dane ір the way of analysis or 
seduction of the Bombay observations. 

Dr. Wuswer pointed out sovaral pecaliarities of the tides in the East 

i y dwelling on those at Singapore. He also drew 
attention te the sasearches of Admiral Lütke on the north coasts of Ame- 
gica und ір the Northera Ocean; and begged to мк Prof. Strnve whether 
these were not still continued. 

Prof. Sravve replied that the researches of Lütke were still continued, 
spartioulerly along the shores of the White Sea and various parts of the 
Northern. Ocean; and he believed һе was almost the only navigator who 
had bestowed a large pertion of attention on the determination of co-tidal 


Он English Measures.” —The Astronomer Royva stated that it would be 
interesting to learn that one of the chief objects of their illustrious visitor, 
Professor Strave, when coming to England, was to make a comparison of 
the Englisb standards of length with those of Russia.—M. Srrovve stated 
that опе of the special commands which he had received from bia royal 
waster was to make that comparison with minute accuracy. А knewledge 
of the English standard was of much consequence in Russia, as the Sagene 
of that country was exactly equal to seven English feet.—Sir Јони 
HxScREL said, that although England was at this moment without a Par- 
liament standard of length, yet one would soon be completed, as the oom- 
missioner for that purpose had nearly brought his labours to а close. The 
present was, therefore, a peculiarty appropriate time for both countries 
that the comparison contemplated by Professor Struve should be instituted.— 
The Автвохомев Roya said that the standard now in progress under the 
superintendence of the commissioner was being executed with such 
extreme accuracy, that be felt convinced that it would not differ from what 
it was intended to represent beyond the minute fraction of the 106,e00th 
pert of an inch. He begged to ask M. Struve whether the relation he had 
stated between the English foot snd Russian Sagene was stricfly or ошу 
approximately exact ?—M. Sven replied that it was a matter determined 
by Jaw; and that hence the Russian Sagene had ‘to be varied whenever 
the English foot was changed. That hence the comparison had to be made 
with rigid accuracy when Captain Kater’s determinations had been con- 
Сіздей, as well as on other oocasions besides the present. 


“ On some Recent and Remarkable Examples of the Protecti forded by 
Metallic Conductors against Heavy Strokes of Lightning.” —By Bir W. fl. 


Fhe possibility of gnarding buildings and other structures against the 
destructive effects of lightning, bas boen made a great question in practical 
asienco—frem the time of Franklin to the present day; and it is of con- 
siderable public impertance, seeing the damage which occurs to оог 
Бева ої churches and other ediGees by strokes ef lightuisg, to bring this 
question completely ander the deminion af induction, observation, eod 
experimeat. The general principles which Sir W. 8. Harris submitted 
as dedacibie from the inquiries to sthich be alluded aze these: If we 
imagine а sbip or building te consist altegetber of metallic substenees, 
it would certainly be secure from any damage by lightning ; and for this 
simple reason, that what we call lightning is the result of the electrical 
agensy forcing a path through cesisting matter such as the air, амі extri- 
cating with explosive and expansive ferce, both light end heat in iis 
comme. When, on the contrary, it falls upen compasatively nencosisting 
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the ocean, | 


Avent, 


bodies, such as the mstals, then ‘this form r di ami the 

i assumes, if the metailic body be sdfficiently capacious, the бет 
‘of a comparatively quiescent -currest. Gur object should ibe, themlore, 
in defending.any building or chip from lightning, to · bring the genes) mam 
жо faras possible into hat passive or comparatively ing state it 
would bave supposing it a mass of metal. Тіна із, in fact, ne. singe 
simple condition · of snch an application, without any referencoorhutever to 
assumed foress of attraction or peculiar specific powers manifested by 
certain bodies for the matter of lightning, and which really do not · eit. 
This simple principle, by а careful mechanical arrangemest, ealculated to 
vender it practical and applicable 30 ul the duties which the iganosal 
steuctare of a ship together with its masts has to perform, is now 
wuiversally carried out in the navy, with the:most perfect success ; #0 thut 
damage by lightning in the vessels so fitted has, ‘for the last feen yours, 
quite ceased. The masts are made completely condecting by -сарасісве 
plates of copper, reaching from the highest points to the keel; and ure 
tied into one general connection with all the great metalic masses 
employed in the construction of the hull, and united by the large bolts 
of copper passing through the keel aud aides, with the copper 
ever the bottom and with the sea. It is quite impossible that a disvharge 
of lightning can fall on the vessel in apy place, aud not be at ance trans- 
mitted safely by the conductors, not under the form of lightalng, ‘bet 
under the form of a curreat witheat explosion. Sir W. Harris then 
referred to some remarkable cases. 

“ Он Ancient Sea Margins.’ By Мг. R. CHAMBERS, 

The existence of marine detritus containing recent shells at various heights 
above the present sea level has long been well koowa. These deposits 
are sometimes met with at an elevatien of 1,200 ог 1,500 fest n 
much more frequently at lower levals. They often appear in the fom 
of ancient sea-beaches or terraces, marking periods in which the relative 
level of land and sea remained stationary. Indications of this kind abownd 
on all the coasts of Geeat.Britain, Ireland, and France, and are also sear 
more inland. The sea has left traces of its presence sometimes by wear- 
ing away the coast into hollows and caverns, at others by flieg ap bal- 
lows with sand and abingle, or ſonming rude platforms at the bases of cliffs. 
In shores of moderate inclination these effects are most conspicuous ; since 
on coasts having. very small inclination the ава makes little impression, 
whilst on a bold coast no accumalation remains. The valleys of rivess 
also afford memorials of the former of the asa. Many ef them 
were once estuaries, and stili exhibit terrace banks and platforms of 
detritus brought down from distant mountains, The nature of the deposit 
marking the margin of the ancient sea varies with situafion and circum- 
stance, being arenaceous or gravelly, clayey, or alluvial. The author bas 
examined numerous examples of these deposits on the coasts and in the 
valleys of Scotland and Ehglanā, and measured theit elevation above the 
sea. He finds them most constantly and well’ marked at certain particular 
levels, which he has called, for the sake of distinction, after the places 
where the phenomenon is nrvat strikingly exhtbited. А 

Тһе first level at which indications of е former notion ofthe sea аге 
found is only about 11 feet above high water. The second is from 93 to 40 
feet above tbe sea, and termed by the author the Chichester Beach. The 
third terrace is 64 feet high on the seaward side, rising to 80 feet inland, 
and called the St. Andrew's Beach, being well marked near that Univer- 
sity. The fourth, or Kingstown Beach, is from 98 to 100 feet abore the 
sea, and is seen only in a few places—as for example, near Inverness, and 
at Kingstown, near Dublin. е tk, or Paxton Beach, from 114 to 1. 
Teet. e sixth, or Bourland Beach, is very generally found at 168 
above the sea. The seventh, or Paris Beach, from 180 to 186 feet. 
eighth from 275 to 280 feet: and the ninth, or Versailles Beach 886 

Besides these, there are at some localities indications of the sea 
at other heights, and marking stationary periods of briefer duratien. 
of these, at the height of 50 feet, is visible on the shores of the Firtha of 
Tay and Forth; others occur at elevations of 118, 130, 180 feet, and near 
Peebles there is one at 545 or 547 feet, 

The following districts were described by the author as р 
examples of a succession of sea margins at many or all of their levels: 
—the valleys of the Ness and Spey, the Firths of Tay and Forth, 
St. Andrew’s, the Vale of the Esk, Preston, Liverpool, and Birken- 
bead, at 64 to 70 feet, and in at 128 feet; Bristol, at 280 feet; 
‘Weston-super-Mare and Brent Knoll, at 158 feet; Bath, at 186 foet; 
Chichester; in the Isle of Wight, Osborne Homse stands on the Paris 
Beach at 181 feet; Exeter; Torbay; Landon, where Mary-le-bore repre- 
sents the St. Andrew’s Beach, at 65 feet, and Deptford at 64 fest; Parig, 
along the line of the barriers, at 186 to 196 feet; Rouen exhibits the Ef. 
Andrew's Beach at 69 feet, and the Paxton Beach at 126 feet, whilst the 
table land around is 540 feet; the Pont de l’Arde, a broad terrace at 188 
— aad Dublin, a succession of sea margins at 60, 107, 139, 171, 272, aed 

eet. 

The anthor considers it probable that this uniformity ia the level of ihe 
successive margins of the ancient sea will be found to extend alao to Nor- 
way and perhaps to North America. On the аһогев of the Alten БҒісей 
шо а succession of terraces, considered by Bravais to ſorm part of only а 
single line of sea level, one extremity of which has remained station- 
ary, whilst the other has been elevated several hundred feet. Mix. 
Chambers, however, states that the intermediate elevations carrespenil 
10 level with his series af terraces, and believes Шау were formed 
at the same successive periods. Along the shores of the great Ameri- 
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em ‘Lakes there ате alco terraces at various clevations, corresponding 
«АҺ the more remarkable elevated ‘beaches in Britain. In еоввін- 
чісе, the -author observes that there phenderena -esasot bea sscunted 
for br-vepposing a number of distinct and local disturbances ; but imply 
‘groquable etevation of the and (or subsidence of the sea) simultaneousty 
over large areas: and he points to the ‘plains of Soath Amertea described 
xy Mr. Darwin in proof of the occurrence of such uniform elevations. 

Remarks.—Mr. J. PuiLLIPs remarked that those who had accepted Mr. 
‘Darwin's or Mr. Hopkins's views of the nature and mode of the force by 
which tracts of land were elevated would believe that the surface of an 
elevated tract must incline from an axis, or point of greatest elevation. He 
vonsidered many of Mr. Chambers's raised beaches, such as those of Brent 
Anoll and the Gloucestershire valleys, had іп reality been produced by the 
removal óf softer beds of horizontal rock, aud that as many terraces would 
be ‘found as there were alternations: of hard and soft materials. 


Prof. Sepcwick contended that it was extremely improbable that the 
alevation of the land had taken place so uniformly all over England as 
described by Mr. Chambers; mach less, that France.and Norway and 
America would be raised the same number of feet at many successive 
periods. The elevation of the bed of the аға and its conversion into dry 
dand had taken place repeatedly from the earliest to the latest.geological 
periods ; and atrata were found in every kiad of pesition, inclined, vertioal 
aad contorted, and seldom horirontal - over; any wide space. 

Sir Н. Бє 14 Вконк observed that in pursuing this inquiry the азіһог 
should be onrefal to: ascertain that the ‘terraces were really raised beaches, 
бово in the ordinary way by ‘the astienof:breakers.oa a coast. At Bath, 
5 во indications whatever of the sowat various levels on 

Prof. Lyer. tescrived the elevated beach-lines around the American 
lakes as being sometimes in the form of hills of sand and sometimes of low 
cliffs. Allowing for these changes in character, they might, perhaps, be 
traced for hundreds of miles, and had been seen on the opposite shores of 
the lakes. With respect to Norway and Sweden, where raised beaches 
were numerous and well marked, observation had shown that whilst the 

provinees were · still тізіп the southern were actually subsidiag. 

Prof. J. Fosses stated that external form was not sufficient to determine 
the existence of an elevated sea margin, All instances should be excluded 
‘where there was not an actual section to show the nature of the terrace or 
deposit, Much difficulty would also be experienced in determining the 
mean level of a well-defined sea beach. The limit of doubt could not be 
withio six feet above or below the line chosen; and аз іп Mr. Chambers’s 
sections there were nine sea beaches, eight of them under the height of 260 
eet, and three intercalary beaches besides, there was only an interval of 
wont twenty-five feet between each. It became physically impossible to 
identify distant beaches where the iovels were so ill-defined and the beaches 
themselves so numerous. If the intervals had been very irregular, the 
comparison of one series with another would have been much more satis- 
factory. The terraces on the banks of the. Alten Fiord were found at heights 
Gecreasing іп such regular progression that he was convineed they were 
only portions of one terrace sloping gradually away. 

Мг. Darwin referred to the peairies of North America -and . the. great 
Plains of Patagonia and the Pampas of South Ameriea in support of Mr. 
Chambers view of the occasional uniteerm elevation of large trasis of 
land. The raised beaches in the Aades oscurred.atirregular intervals to a 
8 exceeding 500 feet, and maintained a. uniform level fer great · dis- 


Mr. Силмиеза, in reply, stated that һе had cecesserily omitted-a great 
тегіс of the detaile in his paper, which течій have explained or supported 
‘the garticalar cases, aud had thrown out his general views to invite dis- 
in and further inquiry. 


INSTITUTION OF CIVIL ENGINEERS. 
June 29.—The President іп the Chair. 


This was the last meeting of the session, and several papers were read 
in- abstract because there was not time for giving them in extenso. 
he frst wae “ On the ddventages and Economy of maintaining a high de- 
4 Cleaaliness in Reads and Strects ; with an acount of the Construction 
and Operation of the Street-ewesping tx By Mr. J. WHITWORTH. 
It treated of the general advantages of street cleanliness, the comfort of 
ке pedesirian, the avoidance of impurity to the air from the decompesition 
of dirt on the pavement ; less dirt and dust being carried into the homes, а 
waving in the cost of maintenance of roadways, aod a diminution of the 
«тесе ін of carriages. The апаоуапсев of the common method of cleansiag 
‘were then detailed—-with the importance of employing plenty of water іп 
“the cleansing of streets, to liquify the mud, to causethe dirt to swell and 
тізе from between the stones, to cool and purify the air durieg hot wenther, 
ened to prevesi the dust from beiog driven into the dwellings. It then 
showed how much economy there resdited from bavieg foree enough to 
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olsam the strests theroughly ami sinveltanceusiy іп wet woather,par- 
ticularly by Whitworth v sweeping maehine, which is a cart. dea wn by one 
horse and managed by one man; it has on опе of the -wheels а teothed 
heel working into a pinion, whieh gives motien to a drum over and 
-around which ‘passes two endes chains passieg also round -anciher 
drum at the lower extremity of a light frame saspended.at the дәй of 
the machine, ever ап inclined е ing from Ше drum frame; 
these endless shaias carry a series of bread brushes formed oſ- an. Indiaa 
rush of peculiarly elastic and durable nature; they travel at a-velecitywde- 
pending upon the apeed of the horse, and impinging upen 1 with 
ж foree which is regulated hy a coiled spiral spring, earrying the dist up 
the inclined plane into the cart, whence it is emptied when the reeaptable 
is fall. 

The'next paper read, was “4 «сесті аў the sea defences of 
Maroh, commonly known by the e Dymekarsh Wall, and the 
origin of the Marsh itself, or the mawner іп whieh it was 
Sea.” By Мг. Jxuss EI or, Jun., the resident engineer. 

Romney Marsh, properly so called, forms a triangle, te e ofen 
would Ве a lise drawn from Romney (о Appledore, and the aper at Hythe, 
and comprises about 24,000 acres. It is probable, that ‘thé wes 
caused in the first instance hy the formation of a natural barrier of shingle, 
nearly where Dymchurch Wall now stands, by which the sea was ox- 
claded, and that the first artificial works were executed by the Romans, 
when they held possession of the country. They consisted of the erection of 
cross walls running from the inatural barsier (the “ Full“) to the hills, at 
the base of which the ancient river Limene ran. The chief of these (the 
‘Rhee Wall), ran nearly in a straight line from Romney to Appledore, and 
it was at that spot where probably the main work was performed. 

‘Upon the zupply of shingte from the west being cut off by the extraordi- 
nary accumulation at Dungeness Point, the natural barrier at Dymchurch 
gradually became weakened, and it was necessary to take some steps to 
prevent its total destruction; the first measure adopted was the erection of 
an inland wall at some little distance, at the back of the “ Fali,’ and 
afterwards, the construction of large stone groins on this point or sea-side, 
at right angles to the line of coast, in order to increase the deposit of 
shingle. However, as the supply of shingle gradually decreased, on ac- 
count of the constant movement to the eastward, and as all that escaped in 
that direction was thy lest, these means were found inaufficient, 
and a system of “ arwieg,” with brusbwood and timber-piling was adopted. 
This was found to answer the parpose for a cousiderable period, but it aleo, 
in the course of time, wally became insufficient; and it was found ne- 
cessary, at length, numerous experiments, to adopt a stone facing 
with an average slope of about eight to one, up to high-water mark, gra · 
dually increasing in steepness fiom that poiat, and terminating іп a curve 
of seven feet radius. The stones, which were laid in a bed of concrete, 
where they were most affected by the waves, were of different sizes, aver · 
aging from eighteen to six incbes in depth, the largest of them being in the 
middle, where the greatest wear and tear took place, and at which placp 
Tows of sheet piling were also driven for additional secarity. 

This plan was ud by the author after mature deliberation on the 
reports of Mr.'Rennie and Mr. Walker, and а very careful examination. of 
the locality. Part of the wall has now deen standing for (ет years, and has 
required a very trifling amount of repair, while the annual expense has been 
reduced from 10,0001. to 4,0001., with every prospect of a still further re · 
duction being effected, as upwards of two-thirds of the work are now per- 
manently compieted. 

The last paper was, “On Ocean Steam Navigation,” by Captain Hen- 
DERSON, calling attention to the fact, that in this great maritime nation, 
naval architecture was neglected “ав a science, as was proved by the ex- 
perimental] squadrons and some of the ordinary:steam vessels lately built, 
Neither the publio nor science had derived any advantage from these costly 
experiurents, owing to the absence of any formation, іп a systematic 
fortn, that correctly described the relative size, capacity, resistance, power, 
or speed of steam-ships ; the present toreage and nominal horse power, for 
all · purposes of analogy, being quite fallacious. 

The meeting was then adjourned until the second Tuesday in January, 
1648. 


ROYAL INSTITUTE OF BRITISH ARCHITECTS. 
June 380. FowLeR, Esq., V.P., in the Olmir. 

Pr. Вкомтт, F- S. A., exhibited a Drawing of a Templars’ Church of 
the twelfth century, at Metz, having an octagonal nave with a pyramital 
roof, and a semicireutar apsis with a.semi-conical roof; also a Drawieg 
of a Twelfth Century Church at Mathieu, near Caen, showing ап arth 
between the nave and choir of elliptical form, and ornamented with three 
rows of counterset chevrens. 

A Letter was read from SYDREY ‘Sminxe, Fellow, on some peculfurities 
to the Architecture те ‘on the Bas-retiefs recently brought from 
Nimrood,’and sow іп the British Museum. 

A paper was теаі:--А Sketch ef the professional life of ‘Ghote 
Danee, Architeet, R. A.,“ by Samus. ANI, V.P. : 

Phe Premiums in -Books awarded in the Students’ Class atthe previous 
‘General Meeting were presented as follows 

To Mr. W. Воетония, for the best Series of Sketches of Designs from 

PBabjects given monthiy-by tre Council, а Copy 6f Chambers’ Tran 


by 


on Civil Architectare, by Gwilt ; and for the best Notes of Papers read 

at the Meetings during the Session,—a Сору of Hope’s Historical 

Essay on Architecture. 4 

To Mr. S. J. NıcnoLL, for his Notes of Papers read at the Meetings 
during the Session, -a Copy of Milizia’s Lives of the Architects, trans- 

lated by Mrs. Cresy. 1 

А curious Model of a Chinese Chemist’s House and Shop were exhi- 
bited to the Meeting, and the several arrangements explained by Professor 
Dowa.pson, Э 

In announcing this as the closing Meeting of the Session, the Chairman 
adverted to the general proceedings of the Institute during the year, and 
took occasion to express the regret generally felt at the recent decease of 
their highly esteemed Honorary Member, Mr. J. B. Papworth. 

N has been arranged to set apart an evening, early in ths ensuing Ses- 
sion, for the discussion of the subject propounded іп the paper read by 
Мг. Cuantastz, at the meeting of the 14th of Jane, On the Geometric 
System applied by the Medieval Architects to the proportions of their Ec- 
clesiastical Structures.“ by which time it is hoped that those Members 
who feel particularly interested in the subject will be prepared to offer 
their opinions thereon. 


A STONE-LIFTER. 


Being engaged in the construction of bridges, &c., on the Great Grimsby 
and Sheffield Junction Railway, and the engineers objecting to lewis-holes 
in the face of the coping, Mr. Joshua Oliver, clerk of the works, suggested 
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a plan to obviate the difficulty. The annexod sketch is a representation of 
the apparatus, which is nothing more than a bar of iron, 3; inches wide and 
Жап ioch thick, with a sliding piece and screw; bat should it be nsed for 
rough stones, the screw may be dispensed with by adding a key to the top 
of the sliding piece, as shown by the dotted lines.— Builder. 


SULPHURIC ACID. 


At the College of Chemistry, Jane 28, а lecture “ On the manufactures 
properties, and uses of Sulphuric Acid,” was delivered by Mr. Henry М. 

OAD. 

After alluding to the great importance of chemistry and its bearings on 
almost every branch of social industry, the lecturer observed that it may 
eveu be classed among the principal elements of civilisation. In illustra- 

tion of which, he adverted to the influence exerted by sulphuric acid ou 
the manufacture of воар--ал article, tbe consumption of which is not sub- 
ject to the caprices of taste or fashion. but absolutely essential to cleanli- 
ness aud comfort. From the year 1829 to 1834 the average importation of 
barilla into tbis country amounted to 12,600 tons. Now, bowever, this ash 
is scarcely to be met with in the market: —nearly the whole of tbe soda 
consumed іп this country in the manufacture of soap and for other pur- 
poses being obtained from common salt through the agency of sulphuric 
acid; aod the united quantity of soda ash and вода crystals annually 
manufactured is calculated to exceed seven times the largest importation of 
barilla ever made іп one year. This increased cousumption of soda is due 
to the repeal of the salt duty, and to the improvements tbat have been 
effected in the manufacture of sulphuric acid. 

Mr. Noad proceeded to review the sources and properties of sulphur ; 
and after showing how extensively this elementary substance is diffused 
throughout the globe and in all the kingdom of nature, he remarked on 
the imprudent policy of Sicily in granting tọ a French company, in 1838, 
в monopoly for the purchase and sale of sulphur—a course which, had it 

n persevered in, would, probably, ere this have entirely, or to a great 
extent, deprived Sicily of ber lucrative article of commerce. During the 
time the monopoly lasted (only two years) no less than fifteen different 
patents were taken ont for methods of obtaining back the sulphuric acid 
used in the manufacture of soda. Hundreds of thousands of pounds 
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weight of snlphoric acid were prepared from pyrites; and а process wa! 
indicated for decomposing gypsum. Even at the present time large quar- 
tities of snlphuric acid continue to be made from pyrites ; and іп 1843 the 
importation of sulphur from Sicily was not one-third of the amount im- 
ported іп 1836. The lecturer described the various compounds of sulphur 
with oxygen; illustrating experimentally the properties of sulphuric acid. 
He gave a detailed account of the present method of preparing sulpharic 
acid on the Jarge scale ;—imitating it on the lectare table by causing two 
streams of sulphurous acid and nitric oxide gases to come into contact, 
together with steam and common air, into a large glass globe; and he 
explained the theoretical nature of the reactions which took place by means 
of diagrams. The leaden chambers employed in some manufactories were 
stated to be of immense size—upwards of 180 feet long, having a capacity 
of 35,000 cubic feet, and being capable of preparing ten tons of acid 
weekly. The great saving effected by the modern improvement of substi- 
tuting vessels of platinam for those of glass for the fina! concentration of 
the acid, notwithstanding the enormous price of the former, is manifested 
by the fall in the price of sulphuric acid from 4d. to 144. per pound. The 
lecturer performed a series of experiments in illustration of the valanble 
properties of sulphuric acid. He adverted to its great use as an elegant 
and economical means of refining silver and to its introduction into agri- 
cultare asa solvent for bones, by which phospbate of lime is not only 
brought into a liquid stale—and thes more intimately diffused through the 
soil—but a portion of phosphoric acid is likewise set free to combine with 
lime or other basic matters in the soil. The lecture was concluded by 
observations as to the manner in which the sulphates act as manures —viz., 
by furnishing the necessary supply of sulphur to those parts of plants in 
which this element is found—and of which it appears to be an essential 
constitnent— vis. the gluten and albumen of the several varieties of grain, 
and the legumin of those plants which are called leguminous. 


WARMING AND VENTILATION OF THE NEW HOUSE OF 
PEERS. 


We have been requested to give an account of the system adopted by 
Mr. Barry, for the warming and ventilating the New House of Peers. 
We cannot do better than give Professor Faraday’s account, read at the 
Royal Institution: 

Mr, Barry's plan of warming and ventilating the three rooms to which he 
Ваз applied it (i. e., the royal ante-chamber, the house of peers, and the 
public lobby), consists, first, in causing a current of alr, of regulated tempo- 
rature, to pass beneath the impervious floor of these apartments, and after- 
wards to rise to achamber at the top of the building, from whence it is 
diffused in great abundance, but imperceptibly, throughout the three apart- 
ments; and secondly, in drawing off the vitiated air and discharging it 
with great rapidity into the atmosphere. To accomplisb these objects, Mr. 
Barry has achieved expedients for, 

1. Warming the building through an impervious floor, as in the case of 
а Romanbath. 2. ресін | а system of currents, 3. Providing means of 
causing ten thousand cubic feet of air per minute to proceed in а i 
course, and with regulated velocity. 

The warming is effected by a steam-cockle, supplied from one of Lord 
Dundonald’s boilers ; it is traversed by a quantity of air - tubes firmly fas- 
tened into it. The air which passes through the tubes is the sonrce of 
warmth, This apparatus, with its furnace, is placed beneath the public 
lobby ; and the current of warm air passes beneath its impervious floor, 
then beneath that of the House of Peers, and lastly, beneath the floor of 
the royal aute-chamber beyond. With warmth, the air acquires а certain 
degree of motive power in the rising parts of the passages, which carries 
it onwards till it reaches the reservoir chambers at the summit of the 
building; from thence it is made to pass down into the apartments by their 
walls, and so distributed, without dranght, to be breathed by the inmates 
of those rooms. This gradual diffusion of the air is accomplished by a 
system of currents. It is caused by subjecting the air to inequalities of 
temperature, Descending by the walls of the building, it is cooled by 
windows, &c., and thas its velocity downwards is increased, Arriving at 
the level, at which it is at once beated and deteriorated by respiration, 
combustion, &c., the air agaiu rises in the centre of the room, and passes 
through the ceiling into a foul-air chamber, which is in connection with a 
chimney. Through this chimney the air is driven by the third expedient 
adopted by Mr. Barry, viz , draught of the flue,—and a peculiar motive 
power furnished by Bell's steam-jet [see Journal, last month, page 230, 
a source of force which has во many philosophical considerations conuec' 
with it, that Mr. Faraday expressed it bis intention of making it the sub- 
ject ofa future day’s discourse. He therefore limited himself at pre- 
sent, to the simple statement that steam produced under 321b. pressure on 
the square inch, will set in motion 217 times its bulk of air. 

Іп the course of his communication, Мг. Faraday described the arrange- 
ments made by Mr. Barry to clear the air, and to regulate ite velocity, so 
as to prevent the possibility of draughts coming on any inmates of the 
apartments. He showed bow the steam-cockle, employed to give warmth 
in winter, might, by filling it with water from the Artesian well, become a 
source of coolness іп sammer. Tbese, and many other important arrange- 
ments, were illustrated by sections in relief. 
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The ad expected from this mode of ventilation, are, 1. The pre- 
vention of local draughts. 3. The prevention of the stains and disfigure» 
ments resulting from such draughts. 3 The avoidance of all movement 
and dispersion of dirt and dast of the house by currents occasioned in it, 
which carrents, if existing, would tend to render the air impure. 4. The 
avoidance of all sudden change of temperatore. Finally, it was noticed 
that all partsof the bouse were fire-proof. Mr. Faraday then took occa- 
sioa to remark that this scheme of ventilation was under a disadvantage in 
tbe present case, as it had to be adapted to bulldings which were not plan- 
ned with reference to it. 


DREDGE’S SUSPENSION BRIDGES IN INDIA. 


Major Goodwyn has addressed the following letter to the Editor of the 
Englishman (Published io India in reply to Mr. Dredge’s remarks) :— 
“Sir, Adverting to a statement which lately appeared in your paper, aod 
which, with certain comments, has fonnd its way into the Star and 
Medras Spectator, relative to the failure of an iron bridge on the taper 
chain principle, manufactared by the patentee, Mr. Dredge, sent out by 
bim, and put up at Jessore, I feel myself bound to offer a few words, as 
the measures of the Government have been misrepresented, and the facts 
of the case considerably distorted. The span, width of roadway, height of 
point of suspension, being necessary data to farnish Mr. Dredge with, 
these dimensions, and these alone, as connected with the required strength 
of the iron-work, were sent to him, and he was further particularly instructed 
to form the eyes of his links in a peculiar way (which, however, he did 
ви oberta); Mr. Dredge, as I before said, required the above data on 
which to calculate the strength of his ironwork, and the angles at which 
kis rods were to be placed. Not one of these details was sent from here, 
nor was it likely he would have adhered to them if they had been, for it 
was naturally his ioterest to protect his patent by every care he could be- 
stow, and it is sufficiently evident he did attempt it when he made the lougi- 
tudinal beams 25 per cent. above what he was in the habit of doing, not ‘ as 
the drawings warranted,’ for no drawing went from this country, saving 
а uncing of the masonry design, and section of the river, with sundry 
8 relative to the retention of the chains іп the ground. To prove 

the drawings of the iron - work came out from, instead of going to Mr. 
Dredge, I send you his sheet of plans, which were accompanied by most 
elaborate injunctions, all of which were fulfilled, and the bridge was most 
correctly put up. Vet the bridge fell, though it might have been standing 
now if it had only been subjected to the ordinary traffic of the country, 
and guarded from the unusual crowd to which it was exposed. 

“T have said already more than I intended; suffice it to add, that once 
a sincere admirer of the system, I have had experience enough to discover 
its defects; full explanations and refutations of Мг. Dredge’s statement 
hare been sent to the scientific journals in England, and will appear in 
doe course, as will also an elaborate treatise оп the system іп all its bear- 
ip: let the discriminating public wait a little, and hear both sides of the 


NOTES OF THE MONTH. 


Centre Punch.—It is customary, in moving the “centres” of a piece of 
iron intended to be turned, to drive a centre punch into the holes previously 
wade; first, at an angle, in order to force the metal over to the side re- 
quired, and then, to drive it in, perpendicularly, in order to give the hole the 
proper shape for the lathe centres. This is frequently repeated, until the 
hole is mutilated, or driven so deep as to be objectionable, and is absolutely 
derderous оп а пісе piece of work. There are other modes of moving the 
centres of accurate work, such as the scraper avd centreing drill, but this is 
the mode generally adopted on account of convenience, and has done injury 

to much fine machinery. The new plan adopted for this 
, which I saw in a small shop at Massachusetts, appears 
to me to he equally convenient with the ordinary centre-panch, 
while it is quite as perfect and unobjectionable as any of the 
more tedious modes. This tool is formed by making the conical 
point of a centre-panch on an angle with its shaft. It will be 
readily seen that by using this punch, the hole will be more 
easily moved laterally, that its uniform conical shape will be 
preserved perpendicular, and that the distance of moving it may 
- be accurately managed by the blow of the hammer upon the 
punch.—P. В. Truer, New Orleans. 

Skimming Ladles for Pouring Cast Iron.—In a foundry at Connecticut, 
there is а mode of skimming small ladles for pouring cast iron, which is 
found to be very useful. It consists in riveting a small bar of iron across 
the top of the ladle, jast at the back of the mouth, and covering it with 
elay, the same as at the bottom of the ladle, to prevent its cooling the 
Melted iron. The bar should extend far enough below the top of the ladie 
to commence skimming from the first, and near enough to the mouth to 
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continue until all is poured. I saw some ten or fifteen persons pouring with 
these ladles, while not one was required to skim, and I was told that no 
objection was found to it in any respect.—Jdid. 

The most Extensive Manual Structure is, undoubtedly, the great Chi- 
nese wall. It is 24 feet high and 10 feet wide, and reaches to the extent 
of from 2,000 to 2,400 miles, over mountains, precipices, and rivers, up to 
the sea on one side, and the inaccessible mountains of Thibet on the other. 
The Chinese truly call it one of their wonders of the world—as the stone 
used for its construction, if placed one beside the other, wonld suffice to 
encompass the whole circumference of the glohe. The entire history of 
this construction is wrapt in similar obscurity with that of the Pyramids 
of Egypt. Chinese documents ascribe to the founders of the empire the 
benefit of a vast system of drainage and exsicatiun of the land, after which 
came the great world-dearth of seven years, ёс. 


Malleable Glass.—Prof. Schönbein has discovered a substitute for glass. 
It consists of pulp of common paper, made transparent, by causing it to 
undergo a certain transformation, which the Professor calls catalytic. With 
this paper, made waterproof, ls manufactured perfectly transparent window- 
panes, vases, and bottles, which will not easily break. 


Dover Landing Pier.—The lords of the Admiralty have at length been 
pleased to give their sanction to the erection of a landing pier in Dover 
Bay, according to the plans prepared by Messrs. Birch, and submitted to 
them by the Town of Dover. The commissioners of the harbour also have 
given their assurance that the measure shall meet with every assistance from 
them. А company is, therefore, now forming for the purpose of carrying 
out this desirable work, and it is determined to use every endeavour to get 
the erection completed during the present season. The pier will extend 800 
feet into the sea, and at its extremity will be a lozenge construction of four 
sides, affordiog to steamers not only unusual sccommodation in coming 
alongside, bnt the certainty of a good lee in stormy weather. The advan 
tages of the pier will be greatly felt by the mail establishments of the Bri- 
tish and foreign governments, who have expressed their willingness to enter- 
tain the question of an annual grant for its use,—as well as by the conti- 
nental steamers, who will thus be enabled to effect a landing of passengers 
at low tide, which is a question of great importauce to Dover, and enables 
it to maintain its high position as a point of embarkation to the continent. 


“The Express” steam vessel, built for the South Western Steam Naviga- 
tion Company for the Southampton and Havre station, by Messrs. Ditchburn 
and Mare, and fitted with engines by Messrs. Maudslays and Fie.d, made an 
experimental trip оп the Thames оп the 4th alt. It is stated she performed 
the distance from the Nore lights to Blackwall, a distance of 4 ніп, 
2 hours and 8 minutes. (Qy. with tide.) 


Brighton and Continental Steam Packet Company—The two boats built 
for this company have been running from Shoreham to Havre since the lst 
ult., and have answered the directors’ expectations in every One of 
the boata ran the distance (84 nautical miles) lu 64 hours. When the 
Dieppe railway is open, Dieppe will be the port instead of Havre. When 
the works at Newhaven are completed, that port will be the place of depar- 
ture instead of Shoreham, by which a saving of 3 or 1 of an hour will be 
effected, and in fine weather the boats will frequently go over in about four 
hours. 


Railway —On the 20th ult., a further extension of the South 
Devon railway, from Newton to Totness, a distance of 8% miles, was opened. 


Short Time for Building Operatives.— We are happy to state that a system 
of leaving off work on Saturdays at 4 o’clock is aboat to be carried out: it 
has, we understand, been already adopted among the carpenters and joiners 
of London, in the shops of Mr. Thomas Cubitt, Mr. William Cubitt, Mr. 
Baker, Mr. Piper, Mr. Jackson, Mr. Lee, Mr. Seth Smith, «с. 


Prevention of Iron from Rusting.—The Royal College of Chemistry offers 
а premium of £1,000 for the discovery of a method of rendering iron, when 
used for ordinary purposes, as little liable to rust as copper. 

Printing Types.—M. Coblentz, a topographic printer in France, states that 
type may be hardened by galvanism. 

Grindstones.—M. Jules Pugeot, of Hérimoncourt, has adopted a plan to 
preserve his workmen from the ill effects presented by the use of арыдан 
in his factory, by applying a ventilator to carry off the siliceous dust before 
it can reach the mouth or nostrils. 

Conversion of Diamonds into Coke.—At the meeting of the British Asso- 
ciation, Dr. Faraday exhibited some diamonds, which he had received from 
M. Dumas, which had, by the action of intense heat, been converted into 
coke. In one case, the heat of the flame of oxide of carbon and oxygen 
had been used—in another the oxy-hydrogen flame—and іп the third the 
galvanic arc of flame from a Bunsen hattery of 100 pairs. In the last case, 
the diamond was perfectly converted into a piece of coke—and in the others 
the fusion and carbonaceous formation were evident. Specimens in which 
the character of graphite was taken by the diamond, were also shown. The 
electrical character of these diamonds were stated also to have been 
changed—the diamond being an iusulator, while coke is a conductor. 

Fron for Girder Bridges.—Mr. Morray, a valuable contributor to the 
Mining Journal, suggests that iron girders and similar supports ought never 
to be made of cast iron, but of wrought iron, and composed of plate; 
twisted previously into a rope, and finally moulded into the required forms 


мілшіу.“ Toledo,” or h ee blade, Ъало worked and moulded, will. 
bend, indes. but never breals. . 
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massive silver and bewutified with ornaments of massive goid. The balus- 
trade‘encloting the altar extends.a length of 100 feet; dE made of е 
massive composition of gold, silver, and copper, the value of Hh is excsed- 
inglysgtest... Statues, vasea, aud candlesticks, of gigantio size, are scattered 
throegh the building: and when we know. that these, too, are made from 
the precious: metals, ya сап form an iden of. the immense wealth of this 
cathedral. There аге about 80 churqhes in addition to the:cathedral,,richly | 
ornamented with gold, silver, and precious stones; and it is supposed that 
the wealth whith is exhibited in this manner is as nothing to the immense 
treasures that are kept in concealment by the priests. The city of ‘México 
сап also boast of a‘splendid theatre or opera-bouse, which was erected at an 
immense cost, and is capable of seating 10,000 persons comfortably.. On 
the western side of the city is another square of 45 acres, with a fountain in 
the centre. It ir laid out into pleasant walks, and much frequented in the 
evening as a promenade. The city of Mexico, like the city of New York, 
has its fashionable drive—its Third Avenue. We must, however, acknow- 
ledge that our Third Avenue cannot be compared to it for beauty and ex- 
tent. Some idea of its extent may be formed from the fact that it is one 
mile wide; on which the most splendid carriages, in innumerable numbers, 
шау be seen every evening. It is not unusual to see 7,000 or 8,000 horse- 
men and 2,000 carriages on it at the same time.—New York Herald. ; 

Innen Locomstiva Engi. For some time past considerable atten ~ 
tion hae been excited ameng parties conmected with losomotive transit by 
the performance of an engine built upon а new principle by Мг, Cramp - 
ton, civil engineer [see Journal, p. 153], and upon which. very extensive 
etperiments have lately been made on Ше London and Mert» Western 
raitway. Tije engide in question whieh has been for a few weeks taking 
the express, mail, and: ordinary: trains оп that line, and performing its 
work іп such'a manner as to effect a baving of from 20 to 50 minutes in a 
through distanes of 50 or 60 miles, was tried last week without a train, 
for the purpose of testing its rate of speed: whem it was found-that with · 
Oapt. Coddington, lnspector-general of. railways, Capt. Simmeuds, às- 
sistant-inspeotor, and.the patentee, Mn „ ов the engine, it at- 
tained the extraesdivary speed of 75 miles per hour, on a level, immedi- 
ately aftey,surmounting a gradient; and (асаб this rate there was а total. 
absense of all vibration, and а steadiness of merament perfectly surprising. 
These great advantages are effected іп Mr. Grampten’a engine by the, 
centre of gravity being brought down to its lowest possible point; е : 
boiler, in fact, being, in.this maobine, within 2 feet 9 inches of the rails, 
whilst in engines of the old cohstruction it ran, at the very least, 5 inches 
above their level. Тһе peculiarities of this engine consist in the driving- 
wheels being placed. at the foot-plate end of the boiler; by which means 
the boiler: itself сап be brought down close to the supporting axles of the 
engine—ami, fromthe peonliarity. of form before mentioned, . Size of 
driving-mheel may be used without imerfering with the position of the 
beiler, во that longer boilers сао бе used if,neseseary. Another advantage 
seowred by this method of building engines із, that. no part · of the engine 
overhangs the wheels; inasmech as (һе -fire-bex ія extended under the 
boiler and driving axle—by which also the distance between the extreme 
wheels is reduced 3 feet. The engiue іп: question, the Namur, has only 
18 feet between them, whilst in ordinary engines the same amount of 
power would require 16 feet. 


LIST OF NEW PATENTS. 
GRANTED IN ENGLAND, FROM JUNE 26, To JULY 10, 1847, 


Si Months allowed for Enrolment, unless otherwise expressed. 


Robert Wisen, of Low Moor Irem Works, Bradiey, Yorkshire, engineer, for “ Improve- 
ments in machinery and. the arrasgemanta thereof for б s cut- 
ting, and pressing metals and otber substances.” —Sesled June 8 N 


Отен Corelli Hul, of New York, 0.8, f “ 
producing musical sounds,” -June 38, › Professor of music, for “a mode or modes of 


William Edward Neston, of Chaneery-lane, civil engineer, fos “ certain Improvements 
In mauvofacturing wheels.” (A communication) Juta 28. 
Henry Hornblower, of Dalglelab-place, 


Coramerciabroad, Middlesex, engineer, for 
“ certala Improvements in obtalniug motive power. June 28. £ 
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Frederich Chaplin, of Bishops Stortford, Hertioadshire, tanner, for “ Inprovements tit 
card cases and retaining оғ fastening papers, deeds, and fabrics.” June 29. 

Gilbert Preller, of Rue de Rivoli, Parts, gentleman, for ‘ Improvewestsin 
F r ТТТ м 
ріхи1е acid.’ (Cc enen.) Vene 29. 


Joseph Browne. Wilks? Riq., of Chesterfield Park, in the coratg of. Essex, for “1a 
раты» рт те а of ой from certain nate from oil’ bas not been d 
оге and av вет | acute, and abe application thereof б 


manufactused, 
the purpose of affosding light and other uses.”—July 3.. 


yout Tooge, in the connty of Lincoln, for “ Impreremeras in omnamenting: 
uly 3. ; 


Robert Weare, of Argyle-street, Birkenhead, іп the county of Chester, watch and clo 
maker, for Improvements in clocks or tinte-keepers.”—J| uly 8. 


Ballymecarrel, Ireland, сін ед к 
neer, of an extension of letters patent granted to him by His late 5 K 16 * Нанӣ 


and that certain pasts emp! 
to other purposes.’’—July 3. 


Alexander Miller, of fp thi оғ I 
W of Plocadilly, е county of Middlesex, (9411 


George Augustus Huddart, Esq., of Brynter, іп the county of Caernarvon, for “ се 
Improved apparatus for the pe Ser ol land.”—J uly 3. 

John Hunt, of Birmingham, braas-founder, for ‘а certain Improvement or с r 
provements in effecting the combustion of gas, oll, camphine, other substances БД 
areor map be burned forthe production of "Цу 

Jeremiak Brown; of Ringswinford, із the county of Stafford, roll turnar, for * certai 
Improveayents in rolle and machinery used іп the maatrfsetare of iron; aleo in retis an 
machinery for- ahapinqg a fashioning ігор for-vasieus parpeses/'—July 3. 8 

Joha Ruy, of АЫов-митасе, — 
ting or fitting the interior of ships or other 
for the p. Бе of facilitatlag the delivering or removing trom ships, vessels, 
and other depots, of the cargoes or-contents thereof.”—Jaty 3. ` Й 

Wiiliam Edwards Staite, of Lombard-street, gentleman, for ‘‘certaln Laprovements i 
lighting, and in the apperates or apparatuses connected therewith.” —Jniy ＋ * 2 

Theodore Claeys, of Ostend, in the kingdom of Belgium, and Louis 
geatiowan, of the seme place, for “ Improvement іп manufacture of ` 
froma cork. July . -t 

John Car, of Biaokbarn, іп the county of Lancaster, for * vertàir Inrprovementa Я 
looms for weaving.” —July 8. „ ШТ”, j 

George Winslow, of Bestomy in the Stats of Massasiasetsand United Statesof Azseric 
merchant, (оғ “ Improvements in mashimery for mésefactusing files ізі гавр”! 
communication.) —July 8. i 

Edmund Wheeler, of Basingstoke, in the coan! of аме, trommongan; for 42 
provements ір valves for steam and other —— (А commynication.)—Juiy 8. 

John Harvey, Sadler, of Holbeck, Leeds, Scotch iron me for “ Improvement i 
constructing bridges, aqueducts, and similaz atruetures. July 7; 


‘Samuel Stokes, of Monkwell-street, inter, for “san machine for 
of engraving frora solid bodes, or subjecta W. Pellet.” July 10 

Robert Wiliam Sievier, of Henrietta-atreet, Cavendish-square, Middiesex, gen 
for “ап Improved material or аанай ра purifying or 42 leeising bodies, which 
terial or materials may alee boemployed and aad Ме other 
poses“ Jay 12. ete ас Но 

Шат Edward Newton, of 66, Chancery-tane, сізді engiseer, for “ dertain In 
ments in the manufacture of өстен,” (A Jey ia М 

‘Willian of Whitetabld, in: the cot Ком, saith, for . 


ments in the construction of anchors.”—July 13, 


Alfred Vincent Newton, of 66, Chancery-lane, Middlesex, mechanical draughtsman, fo 
“ certain Improvements applicable to locomotive engines and carriages employed оп 
ways.” (А communication.)—July 13, А 

William Hensman, of Woburn, in the county of Bedford, for “ certain Im А 
in thrashing machines. July 17. i а лер 

Pierre Armand Lecomte бе Fontainemorean, of 4, South-street, Finsbury, for “ certain 
F іп machinery, for preparing сойоп and other fibrous. substances Juli, 
17. 5 . 

А еу 

Henry Bessemer, of Baxter-Lause, Old ut. Pancras-road, Middlesex, engineer, fox ‘<; 
8 in the manufacture of pistes, sheets, or -panes of giass.”—July 17. 

William 8. Henson, of the city of Londun, for “ certain Improvements in the co 
Но of razors for shaving.” —Jaly 17. ў 

Robert Маш Stevier, of Henrietta: street, Cavendish-square, Middlesex, геоцешав, 
for **¢mprovements іп stamping, marking, cutting, embossing, or printing.” Jaly 17. 

дова Dykes and Adim ogden, leather piers da the county of York, for “ Im- N 
provements in machinery ton clsaning ol, coston similar Sbrous substances; free 
burs, motes, and other extranesns matters,” —Jaly 17, Р 

Jamen WRT, cf Bonen, ia tna ee of Heron in the panes or Bagley, York- 
shire, for certain Mprorem: е mode of washing, scouris Grging of 
alpaca, mobair, cotton, and other fibrous substances.””—July 19. s ыы 

Edward Light, of Esther-terrace, Bermondsey, master mariner, for “Improvements In 
ie ос buoying up persopa, boats, ana other bodies when in the 
Water.“ . 


2 È ТАП, of Brix Sui dullder, for “Improvements 1 
Ж 25? Oh ten, Surrey, Я р ats in apparatus for setting 


Edward Slaughter, of Avonsside Iron Works, Bristol, engineer, for “1 meninin, 
lowmotte engines." —Joty.i9. g , е? $ | 

Anthony Bernard Von Rathen, of Putney, Surrey, civi? engineer, for “ certain ungen | l 
wheels or improved direct rotary engines, to beware 55 any other elastic 


power. July 19. 
Joseph Jean Baranowski, of 3, Bue 


“а ready-reckoning macbine.”—Jely 1 


fl 
7 


Nesve Clictry, in the city of Paris, gentleman, бо? ; 
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BUCKINGHAM PALACE. 


(With an Engraving, Plate XIV.) 


Although we exhibit the Park front of the new range of building which 
is being added to the Palace, we are unable to speak as to more than iis 
exterior, the designs presented to Parliament being unaccompanied by any 
description or any explanatory Report by the architect himself, notwith- 
standing that something of the kind, in addition to drawings, might 
properly enough have been “ presented to both Honses of Parliament by 
command of her Majesty.” We therefore, not being so intuitively saga- 
cious in matters of architecture as, it would seem, the two Houses” are, 
are greatly at a loss to understand a variety of particulars that ought to 
be takeo into consideration, for we do not get етеп so much as a single 
plan to make us acquainted with the general interior arrangements, and to 
enable us to judge how far Mr. Blore has been controlled by positive 
exigencies of accommodation, to the injury of external character,—which 
latter, if the truth may be spoken, is but ordinary іп quality and common- 
place in regard to composition. Had it been for what is called a “ Ter- 
race,” or the side of а square, or any similar range of houses combined 
into a general architectural facade, the elevation might deserve the epithet 
t. palatial,” whereas being for the principal public front of The Palace, it 
partakes by far too much of “the dwelling-house” physiognomy, uudoubt- 
edly of a superior kind. Besides being divided into five markedly dis- 
tinct portions, that have the look of being so many separate residences, 
each with its own entrance, the facade is іп one respect, if по other, 
greatly less dignified than some of our clab-honses, the latter not having 
at least, not showing externally—any сһашһег-боог, or one of lodging- 
rooms, over the principal floor; whereas here, there not only is such floor, 
but it is made quite as important as the other, so that except what distinc- 
tion it receives from its window-dressings, instead of plainly expressing 
itself as a lofty state floor, that first-floor is made of no more importance 
than the one over it. For want of pians, we cannot say whether such is 
really the case or not, but it does look very much as if, instead of contain- 
ing а ball - room and other additional state apartments for public entertain- 
ments, the new building was intended to consist entirely of offices in its 
lower part, and in its upper one to afford the same sort of residence and 
lodging accommodation as has hitherto been provided in the original wings 
of the palace; and as if the latter—the south one at least—was now to be 
cleared out and converted into а bail-roum, &., һа immediate connection 
with the present grand staircase. Ualess one of the wings is to bo en- 
tirely re-arranged internally, we do not see how there can be any suitable 
communication between the present state apartmeuts and any others in the 
new building. By referring to the plan of Buckingham Palace, as given 
in the second edition of “ The Public Buildings of London,” it will be 
seen that by forming an approach from the grand staircase into the spacious 
octagon room on that side, converting that octagon into an ante-saloon to a 
bali-room or other spacious and lofty hall for public entertainments, made 
to occupy the whole of that wing and what wiil be added іп depth by the 
new building (making altogether about 250 feet from the octagon), а most 
portant addition might have been made to existing state apartments, іп 
their immediate propinquity, but at the same time so as to keep the one 
saite perfectly independent of the otber, at the same time aliowing them 
both to be thrown open at once, with direct communication between them 
whenever the occasion might require it. The arrangement we have pointed 
out could hardly fail to be productive of sn unusual degree of architectural 
display—of both effect and climax, even were the 950 feet of length from 
the octagon divided into two halle of entertainment, a larger and smaller 
one, the former being of course placed last. But we ourselves are now 
building—not exactly a palace, but a mere castle inthe air. We must 
therefore, be content to let what we have been saying pass for mere moon. 
shine. 

Said, perbaps, it may be, that after ali, the public ueed not give them- 
selves any concern whatever about internal arrangement and accommoda- 
tion; since all that will fall to their share will be external appearance 
alone. One circumstance will certainly be in favour of the New Build- 
ing, namely, it being about ten or twelve feet higher, and being advanced 
so much forwarder it wiil show itself more conspicuously; at the same 
time, owing to its forming a single general mass, it will not poseese any 
play of perspective, nor any of that relief and contrast of light and shade 
which now take place when the sun strikes on one of the wings on its side 
towards the court while the rest is іп shadow. The aspect of the Park 


No. 120.— Vol. Х.--5ЕртЕмвей, 1847. 


THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 265 


front of the Palace is certainly an unfortanate one,” it being such as to 
render that facade a mass of shadow,—an inconvenience which it bas been 
attempted to keep out of sight іп the pictorial perspective view accom- 
panying the two elevations by a device far more iogenious than praise- 
worthy, the sun being there made to shine upon the building from the 
north-east, which graphic fiction, besides setting off the east front itself to 
fall advantage, performs the very good-natured service also of throwing 
into shadow the south side,—whereas, in reality, the effect will be just 
the reverse, since the latter, which forms no architectural facade at all, but 
is, on the contrary, ап arrant jumble, will be lit up by the sun, while the 
Park facade will be buried in shadow. Nevertheless, such is the truth- 
fulness of а drawing “ presented to both Houses of Parliament,” in order 
to enlighten their æsthetic optics. For our part, we very much question 
if any of those noble personages who affixed their signatures to what was 
presented to them, so much as noticed the fiction palmed npon them. 

Having to contend with an unfavourable aspect, Mr. Blore ought to 
have exercised his ingennity by studying bow not only to overcome that 
disadvantage, but elicit some onusnal effects. Не might have taken u 
hint from those exceedingly picturesque bits of architecture, the open 
loggias in the Terrace facade of Somerset place. Something of that kind, 
admitting a brilliant light through a double range of columns seeu іп bold 
relief against the sky (for the buildings in the rear would not be visible), 
would have imparted no small degree of scenic vivacity to the whole 
façade. Nor would such arrangement have necessarily destroyed all 
communication between the rooms on the principal floor, because such 
communication might һауе been sufficiently kept up by means of а corri- 
dor practised behind the loggia, carried up only во high as uot to be visi- 
ble from the Park. Had there been any opening of the sort through the 
centre of the new building, it would surely have condaced very much to 
the cheerfulness of the inner court and the view from the portico and 
rooms on each side of it in the body of the palace, by admittiog a glimpse 
of the trees in the park, betweeu the columns. At present, unwelcome 
as the trath may be, and ungracious as it may sound, we must say that 
the architect does not seem to have studied the subject at all; on the con- 
trary, to have taken up with the very firat ideas that presented themselves. 
Moet assuredly, he has stolen none from Inigo Jooes’s designs for White · 
hali, nor—not to go out of our own country—has he caught any of that 
grandiosity which stamps Greenwich Hospital—a pile that, although not 
faultless in taste, has infinitely more the sir of a royal palace than anything 
we now have, not even Windsor Castle excepted. Had Mr. Blore been 
compelled to adhere as nearly as possible to the character of what bad 
been before done, that consideration might have mitigated criticism; but 
for excuse of that kind he has left himself no room whatever, the new 
building being treated quite differently, yet in such manner as to leave it 
very questionable whether the difference amounts upon the whole to much 
improvement; it most decidedly does not so much as the opportunity 
afforded. In one respect, there will be even more littleness than before, 
owing to a low entresol with a series of small windows being here іпіго- 
duced between the ground-floor and first-floor. That entresol, no doubt, 
supplies a great deal of accommodation for domestics, but in the front of 
в royal palace, and what is io this case the only public front of it, such 
trivialties should not be allowed to intrade. In such, convenience ought 
to give way to dignity, and be provided for elsewhere ; jast as а sovereign 
mast frequently sacrifice his own comfort and personal indulgence to state, 
and give ап audience when һе would much rather take а nap. 


— —___—_—___—_——— 
* Unfortunate, too, it is that that of the River front of the Palace of Westminster, 
AnG of the new Troamury bulidinga елден the sàs; nor, although diferent, is that of 
the Ciub- bousss in Pall- Mali mneh bettar, However they ma „ 
buildings so circumstanced may be eompared to pictures hung in а wry t 
e oe not produce the intended effect, — not 
that which they do when the son does fall them, whieh for about one half of the 
year it does not do at all at any time of the Aspect, however, notwithstanding ай 
That is said about tt, does pot seem to be taben into account st all—oot cen 80 m as 
thought of for a moment іп designing a façade. Hence, while we often ses bareness іп 
fronts fuliy exposed to the sun, and where ornament would coaseqoneity show itoat wall 
we sometimes see а great deal of excellent detail almost all but quite thrown away upon 
others where owing to want of requisite light it does not produce any adequate degree of 


2 We bave now before us u paper three several all widely differing ln other 
Pai ar the kind сынын 


tercoinmns filled in, both towarda the court and 
height, by „ th brilliant stained 


would fom a 
or winter. into Ta one of the new state zooms степ enter- 
а —— 5 be oe poe ing : 
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Convenience!—no doubt George the Fourth studied his on convenience, 
and had he inhabited the Palace, might, perhaps, have beeu perfectly 
satisfied with it; yet the public would not have been at all better satisfied 
with the building on that account. And surely, when palaces are built or 
altered, the public, who provide the money, may very reasonably expect— 
nay, may rightly demand that the structure shall be made a worthy public 
ornament, and be, as a work of architecture, of a much higher grade than 
usual. Extravagance is not to be measured by the ordinary shop-keeping 
standard of mere cost, because there is far more extravagance in laying 
out а hundred thousand ponnds on things we are afterwards ashamed of, 
than in expending а million npon what we should have reason to be proud 
of, as а people, Don't let us have to pay both money and reputation too, 
as wo have so often done hitherto. We do not recollect to have ever 
seen mentioned what was the approximating estimate for Jones’s Whitehall, 
bnt enough to have erected two snch vast piles has since been flung away 
—not, indeed, all at once in а lamp, but in hundreds of thousands, or 80, at 
atime, in building up, altering, botching up, aud in some cases, anbuilding 
again, Could we bat ascertain the exact amount of aggregate cost of the 
quondam Gothic palace at Kew, the Pavilion at Brighton, Carlton House, 
the present Buckingham Palace, up to the time of the additions now mak- 
ing to it, including some of our government buildings, the total would be 
most startling; and most grievons, too, would be the reflection that there 
was never any thing at all adequate got io return for it,—which after all 
is the real grievance. 

Whether the public generally will now be satisfied with the Palace, we 
pretend not to say ; we only know that we are not so ourselves,—quite the 
contrary, for if there be improvement at all, it certainly falls very far short 
indeed of such as there might have been. Instead of extending our re- 
marks at present, we leave our readers to decide how far those which we 
have made are justified by the elevation itself, in which we think they 
must be struck, if by nothing else, by the excessive meanness of the state 
entrance through the centre. Tbat archway is quite dumpy in its propor- 
tions, as compared with the other two, and luoks all the more so in conse- 
quence of the very differently proportioued square-headed passages on its 
sides. Neither has the architect there provided places for the sentinels, as 
he might have done, makiug them both very characteristic and very orna- 
mental features is the building itself, but has left it to the carpenter to put 
a couple of paltry wooden sentry-boxes to the principal епігапое to a royal 


palace. Я 

According to the scale оп the drawing, the whole length of the facade 
is 250 feet; and height to the top of parapet of the wings 77 feet, and of 
the centre 84 feet, or to the top of the ceatre ornament, 100 feet. 


CANDIDUS’S NOTE-BOOK. 
FASCICULUS LXXII. 


“1 must have liberty 
Withal, as large a charter as the winds, 
To blow on whom I please.” 

I. There are some others, it seems, quite as free in opinion, and as 
audaclous in speaking it out, as myself. In an article in the British 
Quarterly,” entitled “ Modern Paluters and Architects,” the writer says: 
“Ша truly absurd spire is wanted, we must go the length of Fleet-street, 
where the stone pagoda dedicated to St. Bride has wou the indiscriminate 
praise of iguorance for а century past. А thing without thought, inven- 
tion, grace, or any property of mind; but reared as a child does its castle 
of cards, story above story in monotonous succession—just as many as it 
will bear.“ Nor is this all, for it is added іп a foot-uote below: Christ's 
charch, Newgate-street, with less mouotony than St. Bride’s, is a still 
worse specimen of St. Christopher Wren’s belfreys.” The writer has, 
however, the grace—which I have not—to admit that Bow steeple is “а 
singularly beautiful specimen” of the kind. For “singularly,” read 
“comparatively beautiful,“ and the praise becomes juat.—After all, a 
steeple does not constitute an eutire church, and whatever their steeples 
may be, the bodies of Wren’s charches are so far from possessing any 
beauty, as to be absolutely uncouth, and utterly negative as to style, al- 
though all decidedly partake of one and the same manner. The excuse 
may be that most of them are in such confined situations, so blocked ар by 
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surrounding houses, that very little of the general exteriors can be seen ; 
wherefore to have studied beauty for them would have been study throws 
away. The deformity of St. James’s, Piccadilly, however, cannot be ex- 
cused by any such extenuating plea,—and even those who profess to dis- 
cern such rare beauty and excellence in the interior, are obliged to admit 
that the exterior is ugly,—-not merely a plain, homely structure, for which 
no architectural pretension ls made, bnt decidedly ugly and a positively 
disagreeable object. The desiga is that of a mere builder—or else of a 
churchwarden. 

II. That same master churchwarden reminds me of one ching: speak- 
ing of the present “ orthodox movement” in church building, it is observed 
іп the article above quoted, that “Ignorant charchwardens по longer go 
about with their pail of whitewash, beautifyiog, retrenching, and destroy~ 
ing, according to their notions of taste. Architecture has little that is 
really valuable, however, to hope for from this ecclesiastical movement, 
beyond the conservation of what already exists. A spirit of veneration 
that banishes all thought of originality, and all hope of progress, is the ut- 
most that it confers. When it has exhausted its models in the pitiful work 
of imitative production, what thenf—the enfeebled emasculated copyist 
can only retrograde.”—Bravo, “ British” / Your prediction is in а fair 
way of beiug speedily verified. Even the very best of our recent Gothic 
bears that sort of resemblance to genuine productions of Gothio art during 
the period of its vitality, which wax-work does to life. At the first glance, 
the resemblance may be deceptive, but at the next we perceive the thing 
itself to be a mere semblance, devoid of the living breath of art, -a mere 
poppet skilfally put together to amuse ecclesiological and antiquarian 
bigots. Alas! for architecture in such haods and under such influences: 
While unable to comprehend art,—and at the bottom they are just as mat- 
ter-of-fact in their ideas as churchwardens, the differeace being that their 
matter-of-fact із of a different and more book-learned kind,—such pro- 
tectors befriend architecture just as the шап іп the fable did the horse 
when It applied to him for assistance, namely, by clapping a saddle on its 
back and putting a bridle into its mouth, Thus far shalt thou go, say 
they to architecture, and no further, this way and no other, for it is this way 
which we know; for it has been formed for us by “ our forefathers,” and 
we have duly mapped it out Ьу studying chronicles and precedents. Were 
we to suffer you to get off from the beaten road, we should of a certainty 
lose ourselves at once, aud what few wits we have would desert us en- 
tirely. 

III. I must be allowed to help myself to another slice of the “ British.” 
The writer reproaches the “Oxford divine”! as һе calls Mr. Parker, for 
his total exclusion of Elizabethan architecture from hia otherwise ample 
“ Glossary,” observing that such exclusion “ is a sample of the very partial 
views that still prevail on ull the great principles referring to art. The 
Elizabethan, forsooth, is no style at all, but a mere corruption of the ortho- 
dox models that our modern Camdenists worship. In its origin, we admit, 
it was so, just aa the Norman style was the offspring of the corrupt Roman; 
not altogether іп either case, however, by ignorant corruption, but by ап 
adaptation of old architectare to new habits and the wants of the age,— 
the legitimate source of all architecture.”—-Precious words those last; if 
architecture has now become incapable of accommodating itself to the 
ideas, the habits, and the wants of our times, it must be regarded as effete ; 
or if it does not do so merely because it is not permitted, it must be regard- 
ed as enslaved,—degraded to the servile and hamiliatiug office of building 
according to pattern. “ But so little is this idea of adaptation of style to 
purpose understood, I am again quoting from the “ British,” — that within 
the brief period of a dozen years, we bave seen this same Elizabethan style 
proposed by a carefully-selected committee of taste, as one of the two alone 
fit for the halls of legislature, and rejected іп the best architectnral glossary 
that exists, as no stylo at all! It is characteristic of the class which the 
latter may be considered as representing, that it is not the architecture 
alone of the 13th and 14th centuries which they thas exclusively seek to 
restore. They are the same reformers who aim at the improvement of the 
people in the 19th century, by the revival of the maypole, and the manners 
of ‘the good old times; а spirit that has по onward nor upward gare; 
whose golden age lies in the past,and not in the future.” Good old times, 
with a vengeance, were those same times of “our forefathers”—to make 
use of a canting expression—times not deficient in examples of heroic virtue, 
but also marked by the most atroclous crimes,—times of spiritual, if nut of 
intellectual darkness, times whose vauuted piety was composed of arro- 
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gant tyrannical ргіевістаћ on the one hand, and of the most grovelling and 
besotted superstition on the other. 

IV. When he was paying a tribute to the artistic talent of Vanbrugh— 
an architect gifted, if not with taste, with real conceptive power, and that 
фр a prosaic age,—Reynolds might very properly have thrown ont a com- 
pliment to Hawksmoor, and quoted the campanile of St. George’s, Blooms- 
bury, as а most strikingly happy composition,—one on which the eye of a 
painter cannot but rest with delight. Happy as it is іо itself, that masterly 
production has been made a martyr—not to criticism, but to stupid ridienle, 
—to the pros ing imbecillity of such old women as Ralph, and the school- 
boy регіпезв of such clever coxcombs as Master Horace.—Criticism for- 
sooth |—why criticism rejects such grovelling, feeble-wit stuff, and leaves 
it to Punch and the penoy-a-liners. Had he pussessed aught of critical 
faculty, it would bave enabled Walpole to perceive how beantifully the 
statue poses npon, how admirably it completes, and how essential it is to 
the artistic completion of the ensemble. It is not an bistoric statue, ele- 
vated to such a height that the personality it is inteuded to figure to us is 
atterly lost; nor is it hoisted оп a pedestal of its own, clapped upon the 
top-heavy capital of an overgrowo column —a truly unhappy combination, 
productive of the most harsh abruptoess of outline at the general summit. 
Here, on the contrary, the statue is incorporated with the architectural 
tease, of which it is the efflorescence, springing out of it as its finial or 
acroterion, and continuing to a point the lines of the obelisk-shaped part of 
the structure which it crowns. 

V. Thongh it does not say much for Allan Cunningham’s diligence or fit- 
pess for the task he undertook, it is perhaps as well that he omitted a me- 
moir of Hawksmoor, for it would, in all probability, have proved little more 
than a mere re-echo of such senseless judgments as that of him who bas 
pronounced St. George’s steeple to be “а masterpiece of absurdity” !|— 
Would that our modern architectural absurdities were but half as poetical, 
as graceful, and as picturesque! In regard to that stapidly calomniated 
church, there is another curious fatality, for по one has ever bestowed even 
во mach as a syllable upon its north facade. Iudeed, it may be fairly 
questioned whether it is yet known to exist, for of the thousands who pass 
the portico, scarcely one, perhaps, suspects that the other side of the 
building shows a piece of architecture of no ordinary merit—certainly one 
marked by no ordinary degree of architectural епегеу ; and во far afford- 
ing an excellent and much-needed study. Still, І may be committing 
mischief by thus calling attention to what is by по means calculated to pnt 
us into better conceit with what has since been done upon any similar 
occasions. Improved we may have in some respects—such, perhaps, as 
normal correctness of desiga, and normal attention to matters of detail; 
but we seem, on the other hand, to have lost the valuable qualities of 
boldness and vigour. If we are more refined, we are also more emascu- 
lated in our taste, and our buildings show as opera castrati—Buckingham 
palace being one of the puniest of them—by the side of soch architectural 
“ thews and sinews” as Vanbrugh and Hawkemoor put into their works. 
Unluckily, however, architects seldom look to more than “ orders” and 
other mere matter-of-fact circumstances, without perceiviog, or if they 
perceive, without noting and investigating, artistic qualities—some of 
them so subtile as to elude satisfactory explanation; consequently, much 
less are they reducible to exact technical definition. We have, however, 
only to compare any one of Wren’s churches with this of Hawksmoor’s, 
to be able to account for one great difference of quality—the flatness and 
poorness which set their mark on the former, and the energy of expression 
which stamps the other. Although not entirely, this difference in a great 
measure arises from what is a very simple matter in itself, namely, the 
lesser or greater degree of relief produced according to the shaliowness 
or depth of the external embrasures of the windows—in other words, 
accordingly as the plane of the glazing is approached to or set back from 
the plane or external surface of the wall. In the windows of all Wren's 
churches, there is scarcely any reveal; in Vanbrugh’s and Hawksmoor’s 
buildings, great depth of reveal—a difference that does not show itself in 
geometrical elevation, but which is an exceedingly important and influen- 
tial one in perspective effect—consequently, іп the buildings themselves; 
for while the former mode is attended by the insipidity arising from the 
absence of boldly-defluing shadows, and of corresponding lights on the 
opposite sides of the apertures, (Бе other secures them. Besides which, 
we are impressed in the one case with the disagreeable idea of the walls 
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being unusually thin, while іп the otber we at once perceive that they are 
unusually thick and substantial. 

VI. The north side or frout of St. George’s, Bloomsbury, has escaped 
the nolice of architectural draftsmen as completely as it has that of other 
people; which, to whatever else it may be owing, most certainly cannot 
be because it wouid uot show well as a subject for the pencil. In that 
respect, bowever, it is by no means singular, for hundreds and hundreds of 
subjects for architectural delineation in the metropolis might be pointed 
out, which are yet absolutely untouched, although draftsmen go or appear 
to go again and again to very spots and places where they are to be found. 
Entirely fresh pictorial representations of them might easily enough be 
made of buildings which, althongh they have been sbown again and again, 
are shown almost invariably іп just one and the same way, and that their 
most formal and unpicturesque attitude. Now, it is all very well to have 
ваоһ a general view of a building as serves to exhibit it in masa, but we 
do not want so many repetitions as we get, of what is identically the same 
view,—unless, indeed, there be visible improvement also in regard to 
architectural delineation and artistical effect. Instead of which, deteriora- 
tion is far more frequent than improvement, aud many views of the kind 
that are published are only wretched, vamped-up copies of better ones 
which have preceded them. 

VII. Many both extol the simplicity of Grecian architectare and speak 
of simplicity itself in the abstract, as if it were the most excellent and para- 
mount quality in art, and which ought therefore, oa every occasion alike, 
to be the predominating one. Not content with admiring simplicity them- 
selves, they insist not only that others shall admire it too, but that, like 
themselves, they shall admire it exclusively, and be intolerant of the 
qualities opposite to it, even though they should be so applied as to be 
merits. Of Grecian architecture, the simplicity was by far too much of 
exactly the same kind. The simplicity of one building just resembled the 
simplicity of another; and, in fact, the simplicity was in a great measure 
quite involuntary, and ofa rather negative kind, arising as it did chiefly out 
of the absence of complexity, or any other counterasting ciroumstavces. 
How could it fail to be obtained in buildings constituted like the temples 
of the Greeks, which admitted of no combination, scarcely any other 
variations from one uniform general design than ая they were tetrastyle, 
hexastyle, or octastyle, and deriving their individual character entirely 
from the particular order employed, and the nuancing given to it ia its 
details and execation? Ав far as we onrselves are concerned, pure Сіте- 
cian architecture is all very well for us іп theory, but not to be thought of 
by us for actual practice. We may study the Parthenon as we study the 
Шад, but would do well to desist from copying the one until we begin 
seriously to think of imitating the other, aud endeavour to bring the lofty 
Epic strain intu fashion again. 

VIII. It looks very much as if the decision of the Army and Navy Club 
had been arrived at in deference to Count D’Orsay’s opinion, as expressed 
by him in a note to the Builder, coutradicting what had been rumoured as to 
his being concerned with Messrs. Parneli and Smith’s design (No. 46), but 
expressing his hearty approbation of the desiga itself—of “ the taste which 
selected опе of the most beautifal palaces (palarzi) in Europe for the 
model,” and declaring, that for the embellishment of the metropolis he 
should very much like to see it executed. It is singular enough, I шау 
remark, that what is “one of the most beautiful“ pieces of architecture of 
ite kind іп Europe—viz., the Palazzo Cornaro at Venice, by Sansovino, 
should hitherto have obtained so very little notice—scarcely any at all, 
beyond the mere mention of its name—from either architectural writers or 
cognoscenti travellers. Woods, for iustance, does uot even name it. We 
ought, therefore, to be the leas surprised at the Ciub's not being struck by 
its pre-eminent merits, until their eyes were coached by the Count,—and 
had they discerned them before, they wonld doubtless have awarded the 
second premium, at least, to Messrs. Parnell and Smith. АП that we 
ourselves can now recollect of that design is, that we merely glanced at it 
and passed on, perceiving at once that it was а direct and very palpable 
copy of some Venetian architect of Sansovino’s time; and we wanted not 
to look at mere copies and leaves out of books, or published designs, but 
(о discover what fresh ideas had been produced for the occasion. In what 
position, then, do Messrs. P. and 8. put themselves, if not in that of mere 
architectural transcribers? And in what position is architectural design 
now put, except that of mere copyism, to which a bonus is thus directly 
held out by the success of those who are unable to produce anything suffi- 
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ciently passable of their own—such, at least, is the very natural inference, 
because no one who has any power as an artist would voluntarily forego 
the opportunity of diaplaying it, and take up with other men’s ideas, when 
he might bring forward bis own,—least of all so, when that opportunity 
is one which does not present itself every day, but is, on the contrary, an 
exceedingly rare ове. Not а little curious it surely is, that of two club- 
houses, one partly executed and another about to be begun, the designs 
should be by Jacopo Tatti—or, to give him the name be is more generally 
known by, Jacopo Sansovino, Not less extraordinary is it, that in what 
calls itself a Fine Art, wholesale plagiarism of the kind should be prac- 
tised without so much as any attempt at concealment, just as if it were 
decidedly meritorious instead of being at all reproachful. To endeavoor 
to appropriate to ourselves the excellencies of former works is not only 
allowable, but praiseworthy ; yet, to be legitimate, such appropriation 
muat be that which results from that thorough study of the original, which 
enables ua to extract from it its better qualities and finer essence, and to 
infuse them into what the express occasion demands. 


HISTORY OF ARCHITECTURE IN GREAT BRITAIN. 


A Brief Sketch or Epitome of the Rise and Progress of Architecture 
in Great Britain. By James ELNES, 
“ Epitomes are helpful to the memory, and of good private use.” 
Six Henry Worron, 


(Continued from page 238.) 

Wren's immediate successors were his cotemporary, Sir John Vanbrogh ; 
his friend and colleague, Robert Hooke; his pupil, Nicholas Hawksmoor; 
Gibhs, who finished the church of St. Clements Danes; and а few others of 
less notability. 

Robert Hooke was the assistant and sometimes rival of Wren, during the 
greater part of that architect’s career. Не, like Wren, was an experimental 
philosopher ; like bim, had received a doctorial degree, when that honour 
was conferred only upon men of first-rate talent. To use a theatrical phrase, 
Hooke may be considered as Wren’s double, and took the part of his prin- 
cipal whenever called upon. Hooke added much to the useful inventions of 
the day, as may be seen in his memoirs by Dr. Waller, and in the cotempo- 
rary proceedings of the Royal Society. He appears to have been more of 
an imitator than an inventor, for when Wreu, or any other original genius 
of the day, brought forward a scheme or an invention, Hooke was always 
ready with another of a similar nature, 

The great and extensive charge which devolved upon Wren after the fire 
of London, induced him to take to his assistance his ingenious and able 
associate, Robert Hooke, the learned professor of geometry at Gresham 
college; whose avocations, under Wren, were chiefly those of measuring, 
adjusting, and setting out the gronnd of the houses in the private streets 
to the several proprietors, while he reserved the higher and more important 
works of designing and snperintending the execution of the public works 
to himself. Hooke, at the same time, divided the labours and honours of 
the Royal Society with Boyle, Moray, Wren, and other philosophical mem- 
bers. Among the subjects submitted by Hooke to the Royal Society, were a 
new method of making bricks, with less charge and more speed than had 
been then practised, and a design for a collegiate building for the use of the 
Society, to be built on а site of ground presented to them by their maonificent 
associate, Mr. Howard of Norfolk. This volunteer design did uot please 
the Society, nor did the manner in which Hooke appeared to trench upon 
his master’s gronnd, for at a meeting of the conncil on May 4, 1668, the 
president (Lord Bronncker) moved, that the building of the Society’s college 
roight be begun forthwith, and Dr. Wilkins was desired to procure, at the 
next meeting of the council, Dr. Wren’s design for the building.“ This wa, 
done, aud Hooke ordered to get a model made of the approved design, to 
contract with proper persons for the execution of the work, as also to find 
someone to be constantly present, and to see the workmen do their duty; 
thus appointing Wren as architect, Hooke as surveyor and valuer, with a 
resident clerk of the works. 

Of Hooke’s repeated invasions into his master’s province, abundant proofs 
are found in the records of the Society, and Wren at last complained of 


* Birch's Hist, Roy. Soc. Vol. II. p. 275. 
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these interferences. Few men had more reason to say гіс vos non vobis than 
Wren. Hooke appears throughout to have followed, thrust, and attempted 
to supersede in the public estimation his friend, patron, and principal, in 
every thought, invention, and discovery. Not content with his inroads upon 
Wren’s reputation, he dared to impugn the philosophical theories of the then 
youthfal Newton, whose important discoveries were the constant theme of 
the discussions of that eminent Society of which he bad just been admitted 
a member. It may not be irrelevant to mention in this place, that this 
greatest of modern philosophers was, at the commencement of his illustrious 
career, in such atraitened circumstances, that it is recorded, in the history 
of the Royal Society for 1675, that at a meeting of the council, Мг, Olden- 
burg having mentioned that Mr. Newton had intimated his being in such 
circumstances, that be desired to be excused from the weekly payments, it 
was therefore agreed to by the council that it should be dispensed with. 
Hooke’s audacity in impugning the doctrines of our great philosopher is not 
without its parallel, even in our own times, when the truth of all his 
theories has been so firmly established. The late Sir Richard Phillips, 
author of many clever imaginative works, bas informed the writer of this 
article more than once, that all he desired after his death, was to be buried 
in Westminster Abbey, and to have inscribed upon his tomb—“ Нкав 1188 
Tae Квустяв оғ Sia Isaac Newton.” 

Hooke’s attempts to supersede Wren have been alladed to. Among the 
most prominent is that recorded in the transactions of the Royal Society, of 
his submitting to the council on September 19, 1666, a model for rebuilding 
the city, with which the Society is said to have been well pleased. It 
appears that he had previously shown it to the lord mayor and some of the 
aldermen of the city, as Sir John Laurence, the late lord mayor, addressed. 
himself to the Society, and expressed the lord mayor’s (Sir Thomas Blud- 
worth) and aldermen’s approbation of the said model, and their desire that 
it might be shown to the king, they preferring it very mach to that which 
was drawn up by the city surveyor. The president answered, that tbe 
Society would be very glad if they or any of their members could do any 
service for the good of the city; and that Mr. Hooke should wait upon the 
king with them and his model, if they (the lord mayor and aldermen) 
thought fit to present it: which was accepted, with expressions of thanks 
to the Society. 

Dr. Waller, in bis life of Hooke, affects to wonder why this model was 
not accepted. The reason was, that the superior and more digested plan of 
Wren, to say nothing of Evelyn's, had been previously before the king and 
council. Wren had no opportunity to communicate his desigu either to the 
Royal Society or to the city authorities, before it was sent to the king; and 
it is probable that neither of these bodies bad then seen it. 

Hooke is believed to have been the architect to the Duke of Montague’s 
bouse in Bloomsbury, afterwards the ‘British museum, and recently polled 
down to make room for Sir Robert Smirke’s improvements. Of bis autben- 
ticated works, the best are the royal Hospital of Bethlehem, which formerly 
stood on the site now occupied by Finsbury-circus, Moorfields,—and Aske’s 
Hospital, at Hoxton, built and endowed by Sir Joho Aske, an alderman and 
past lord mayor of London, for the use of aged and decayed liverymen of 
the worshipful company of baberdashers, of which һе was а liberal and 
distinguished member. The former of these buildings bad a Frenchiſled 
palatial look, not in accordance with its destination—a hospital for lunatics 5 
and the latter, a collegiate appearance, with colonnaded ambulatories for the 
aged inmates, a ball and chapel for their accommodation, and a school for 
the education of orphan boys of the company, with a handsome statue of 
its founder in the centre. The style of both these buildings may be seen in 
the various illustrated histories of London; and a large perspective drawing 
of Aske’s Hospital, by the architect, is among the pictures that decorate the 
conrt room of the baberdashers’ company, who are the trustees and govern- 
ore of the hospital. This building has also beeu pulled down, and its place 
supplied by one of smaller dimensions, aud of less architectural preten- 
sions. 

It must be recorded, however, to the honour of Robert Hooke, that he, 
Boyle, and Wren, formed that illustrious trio of philosophers that paved the 
way to the important results established by Sir Isaac Newton. 

He died, after a long and useful life, on the 3rd of March, 1705, in the 
68th year of his age. Не was buried in the church of St. Helen, Візһорв- 
gate, and was attended to bis resting-place by all the members of the Royal 
Society who were then in London, 

Hawksmoor, the pnpil of Wren, one of the most original and inventive 
architects that England bas produced, was born, singular enough, in 1666, 
tha veer nf the great бге of London. He erected many fine and substantial 
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buildings in the metropolis, and other parts of England, which still remain 
to prove his skill аға builder, аз well as his taste and science as an architect. 
In bis seventeenth year, he was placed as а domestic clerk, or pupil, with 
Wren. His genius is unquestionable, but his taste not of the most refined 
order—nearer approaching the bold flights of Vanbragh than the chastened 
eorrectuess of his master, His knowledge of every science connected with 
his art is allowed, and bis character has been spoken of, (гош authority, 
with commendation. He was deputy-turveyor, under Wren, at the building 
of Chelsea oollege, and clerk of the works at Greenwich hospital; in which 
offices he remained during the reigns of William, Anne, and George I., at 
Kensington, Whitehall, and St. James’s. Не was appointed superintending 
surveyor to all the new churches, and of Westminster abbey after the death 
of Sir Christopher; and designed many that were erected in pursuance of 
the statute of Queen Anne, for building fifty new churches. 

Hawksmoor’s best works are the churches that he built pursuant to the 
above-named statute: among which are, Christ church, Spitalfields, that was 
seriously injured а few years since by a destructive fire—bot which, owing 
to the substantial nature of its coustruction, did comparatively little damage 
to the body of the fabric;—the church of St. George, Middlesex, called 
St. George’s in the East, to distinguish it from its namesake іп Bloomsbury: 
this is also a large and сарасіопа edifice, with a singular tower, which with 
its lofty flag. staff, when viewed from the opposite side of the river, looks, 
amidst the forest of masts with which it appears to be encircled, like a tall 
ship with its white sails dangling from the topmast ;—its neighbour, St. 
Anne, Limehouse, alike distinguished for originality of design, solidity of 
construction, sud utility of its interior arrangements ;—and St. George’s, 
Bloomabury, which bas been condemned by hasty critics, from not falling 
within their narrow rules of art. This church is а bold, original, and 
striking composition, built in a masterly and scientific manner, and designed 
in а masculine style, Тһе interior is commodious, appropriate, and pictu- 
resque—worthy of its author, his master, and his school. The portico, of 
the Corinthian order, is remarkably handsome and well proportioned, and 
the tower is placed іп а judicious and proper situation. The steeple is novel, 
ingenious, and picturesque; and the statue of George 1., іп spite of the 
epigram, looks like the father of bis people, surveying bis good city with 
complacency, and bolding forth his protecting band over it. Nor must his 
beautiful church of St. Mary Woolnoth, Lombard-street, be forgotten. Its 
exterior is singularly substantial and well proportioned ; its twin towers, 
resembling, in application only, those of some of our Gothic cathedrals, 
look particularly striking from Mausion-bouse-street, since the destruction 
of the old houses by which it was formerly surrounded, and the opening of 
the vista of King William-street, to which it forms а beantiful architectural 
foreground. The interior is well arranged for the service of the Anglican 
eborch, and is characterised by a most bappy nnion of elegance and substan- 
Сану. The proportions of the Corinthian order that support the richly- 
panelled roof and coffred ceiling are scarcely inferior to those in the interior 
of Wren’s masterpiece—8t. Stephen’s, Walbrook. А correct and welle 
engraved plan and section of this church are given in Britton and Pngin‘s 
Вто. work of London Edifices.” 

Hawksmoor also rebuilt part of All Sonls college, Oxford, hut, I believe, 
from Wren's designs ; as also the mansion of Easton Neston, іп Northamp- 
tonsbire; restored a defect in Beverley minster with great skill; and re- 
paired the west end of Westminster abbey in a judicious manner: and at 
Blenheim and Castle Howard was associated with Vanbrugb. Не died in 
March, 1736, in nearly his seventieth year. 

The witty, but too often indecent, Vanbrugh, of whom Pope says— 

“Van wanted grace, but never wanted wit,” 

contributed in a considerable degree to the architectural reputation, ds well 
as the dramatic literature, of his couutry. Blessed with considerable talents, 
good eduvation, and manners deteriorated by а profligate age, Vanbrugh 
figured as è gentleman, a dramatic anthor, a builder and mansger of thea- 
tres, а herald, and a would-be engineer. Swift ridiculed this latter propensity 
and bis ludicrous imitation of a fortified residence in his Vanbrugh castle, 
Greenwich, by saying, that be expected the queen (Anne) would 


“ make next year 
А mousetrap-man chief engineer.” 


In 1696, shortly after the commencement of Greenwich hospital, Van- 
drugh was appointed secretary to the commissioners, on the nomination of 
Mr. Evelyn, Іп 1716, he was appointed surveyor of the works at Green- 
wich hospital, comptroller general of his majesty’a works, and surveyor of 
the gardens and waters: tbus superseding his illustrious predecessor, who 
was still in the fall possession of his faculties. This was not the only insult 
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that this eminent architect had to encounter, at a time when bribery and 
corruption existed in а greater degree than ever before known in Bnglish 
history. Mr. Ker, of Kersland in Scotland, asserts іп his autobiography, 
that “it is very тей knowa that Mr. Benson was a favourite of the Germans; 
and I believe nobody had more occasion to be convinced of the power of 
this influence than myself: so great, indeed, that Sir Christopher Wren, the 
famous architect who contrived the stately edifice of St. Paul’s church, and 
finished it in his ewn time, was turned out of his employment of being 
master of the King’s works, which he bad possessed with great reputation 
ever since the Restoration, to make way for this favourite of foreigners.” 
The influence of Benson over the king and his German advisers, obtained by 
means to which Wren could not stoop, was so great, that even Walpole, who 
resisted, with just indignation, an open offer of a large sum, which Benson 
made to the minister for a place for his son, was obliged to succamb to this 
back-stairs influence. 

Benson and Vanbrugh were thus in full possession of Wren’s offices, the 
principal of which Wren had held, with unparalleled honour and abilities, 
for nearly half a century. But what a contrast did these disgraceful trans- 
actions present! Benson held the situation scarcely a twelvemonth, with 
unerampled incapacity, and was disgraced by an ignominions expulsion from 
his office to avoid а prosecotion,-and by an immortality in the Dunciad ;” 
while Wren retired to а peaceful home at Hampton Court. 

In the first edition of the “ Dunciad,” this architectural empiric is thus 
celebrated :— 


“ Beneath кетері shall Eusden wear the bays, 
Cidber preside Chancellor of plays, 
Ввивои sole judge of architecture sit, 
And namby-pamby be preferr’d for wit.” 

In the subsequent editions the poet altered these lines to— 


“ See, see, our own true Phosbus wears the bays! 

Our Midas sits Lord Chancellor of plays! 

On poets’ tombe see Banson’s titles writ! 

Lo! Ambrose Phillips is preferr’d for wit I” 
And in а note he adds— In favour of this man, the famous Sir Christopher 
Wren, who had been architect to the crown for above fifty years, who built 
most of the churches in London, laid the first stone of St. Paul's, and lived 
to finish it, had been displaced from his employment at the age of near 
ninety years.” 

But of Wren our great poet says :— 

ges under Ripley rise a new Whitehall, 
White Jones’ and Boyle’s united labours fall ; 
While Was» with sorrow to the grave descends, 
Gey dies unpension’d with a h: friends.” 

Vanbrugh built the first theatre in the Haymarket, and managed it con- 
jointly with Congreve. It is singular that this thestre has been rebuilt by 
the late John Nash, himself an actor, manager, and architect. An eminent 
comedian of the present day, who was originally an architect and joint 
surveyor to а public company with the author of this article, before he had 
quite abandoned his former profession, requested him to state in his “ Life 
of Wren,” as an apology for his uniting the two professions, that in addition 
to Vanbrugh and Nash, might be added the name of our great English 
Vitruvius, as being an actor as well as an architect. He informed me that 
in an old quarto play, translated from the “Plutus” of Aristophanes, is the 
following manuscript remark, in the handwriting, and with the signature, of 
Isaac Reid, the commentator :—“ This is the play in which Sir Christopher 
Wren, our great English architect, performed the character of Neanias, 
before the Elector Palatine, Dr. Seth Ward, and many others, probably in 
1652.” 

The works of Vanbrugh are solid and judicious; but he neglected the 
lighter graces of Ма art, and is, in spite of all his picturesque beauties, 
cumbrous and inelegant in detail. Swift's epigram on this architect is well, 
and in some iustances he merited the satirist’s 


“ Lie heavy on him, earth, for he 
Laid many a heavy load on thee.” 


There is, however, another version in a rather better spirit, and more like 
the sit levis of the ancient Romans, and is 


“ Lie АЕА upon him, earth, though he 
Laid many a heavy load on thee.” 


Yet, Castle Howard and Blenheim will keep alive the memory of the witty 
and accomplished Vanbrugh among those of our greatest architects. A fair 
specimen of his picturesque and singular style may be gathered from his own 
house near the Privy-gardens, which was also a anbject of Swift’s satire, 
who compared it to a dirt pie heaped np by children, 

Sir Joshua Reynolds, in his inimitable discourses on painting, gives great 
and deserved praise to the artist-like compositions of this architect, partica- 
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larly as to his mode of making his buildings rise from the earth with judi- 
cious basements—not breaking abruptly from it, as if it bad no foundation 
or connexion with the plot upon which it stands. 

Vanbrugh was а bald and erratic genius in his art, picturesque and poetical 
in bis imagination; rather resembling the painter-architects of Henry the 
Eighth's time, thau a follower of Palladio, Jones, ог Wren. Blenheim, near 
Woodstock in Oxfordshire, one of the best of his works, and the most 
characteristic of his peculiar style, was began in 1705. It was intended as 
a tribute of a grateful nation to their illustrious soldier, but servile intriguer, 
the Duke of Marlborough, and was named after the greatest of his victories. 
The secret history of this transaction forms an amusing feature іп D’Israeli’s 
“ Anecdotes of Literature; but appertains more to the political intrigues 
than to the architectural history of our eouutry. 

In this period arose those prominent ornaments of our metropolis, the 
churches of St. Mary-le-Strand and St. Martin’s in the Fields, from the 
designs of James Gibbs, who also finished that of St. Clements Danes, 
begun by Wren. Gibbs was an architect of the school of Wren, but affected 
by laborious detail and saperabundance of ornament—as may be seen in his 
works, particularly in the interior of the church of St. Martin—what Wren 
accomplished by more simple and scientific means. The exterior of St. 
Mary-le-Strand is of two ordera іп height, which presupposes two stories to 
the interior—a fault committed by Jones in his Banqueting-house, White- 
hall; and by Wren in his St. Paul’s cathedral. The former has for an 
apology, that his building was part and parcel of an enormous palace, and 
corresponded with such portions of it that had two stories, and this required 
the omission of one for height in the interior. For Wren it may be said, 
that his two stories of coupled columns in the western front, have nearly the 
same proportions of one; and that viewing his cathedral from a distance— 
the best position for seeing its beauties—the lower order is entirely concealed 
from view by the houses that surround it. The circular portico in the 
western front of Gibbs’s church іп the Strand, is а palpable aud clamsy 
imitation of Wren’s beautiful semi-rotunda to the north and south transepts 
of St. Panl’s. The summit of its cupola was to have been surmounted by а 
farthingaled statne of Queen Anne, somewhat like that horrible monstrosity 
іп St. Paul's churchyard, for which was substituted the present funereal 
vase. 

The exterior of St. Martin's in the Fields is in а bolder style and purer 
taste. The columns ін antis, or, to speak less technically, the columns 
between the ante or pilasters, that form the retrocessed portieoes of the 
north and south aisles, are both novel and effective; and the Corinthian 
hexastyle portico of the western end would be unexceptionable, were it not 
for the cumbrous steeple tbat bears down its apex. No such monstrosity 
disfigures any of Wren’s churches, whose steeples always rise from external 
and visible towers. The interior looks fine from a redundancy of ornament 
—diveated of which, it would degenerate into common-place. It is, how- 
ever, а large and commodious edifice, well adapted to the parochial church 
service of the establishment; the arrangement of which, Chambers did not 
disdain to imitate in his German Lutherau church іп the Savoy, near 
Waterloo bridge. 

Of Gibbs’s other work, the Ratcliffe library, Oxford, it can only be called a 
practical blunder; for devoid of the necessary scientific skill in construction 
that is reqnisite to complete the character of an architect, he intended to 
have executed the cupola with stone, but it would not stand: it was obliged, 
therefore, to be taken down and to be built of lath and plaster. 

Gibbs published a treatise on the “ Elements of Architecture,” which pos- 
zesses nothing new, and is to be considered more аға student’s guide to draw- 
ing the five orders of Italian architecture according to that master’s propor- 
tiouns—wbich are not sufficiently correct to be considered as models than a 
treatise on the art of which he aspires to be a teacher. 

The state of architecture at the end of the reign ef George II., and for 
some time previous thereto, had been as low as at almost any period of the 
English history. From the death of Kent and the great Earl of Burlington, 
two accomplished architects of the Anglo-Palladian school, to the commence- 
ment of the reign of George ІП., we have no account of any uative architect 
worthy of notice. The profession seemed almost to have been lost; and 
new buildings, repairs, and alterations, to have heen performed by that 
anomalous being, that sort of uno-dnal mixture of artist and artisan, the 
building surveyor, or surveyor and hnilder, as he generally termed himself. 

The school of architects which ended with Hawksmoor, had left no dis- 
ciples, and the only one who can lay claim to the name was Archer, whom 
Walpole describes as holding the office of groom-porter in the royal palaces. 
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The church of St. John the Evangelist, Westminster, which has been falsely 
attributed to Vanbrugh, is characterised by a bold originality in its quadri- 
frontal form, of an Italian-Doric order, surmounted by four Corinthian turrets. 
It has been ludicrously compared by Swift, or some other satirist, to an ele- 
phant on its back, or a huge butcher’s block reversed, with its clumsy legs 
rising upwards. But had it been finished as intended, with a lofty cupola or 
lantern in the centre, it would have had a different and perhaps a good 
effect. ў 

As an example of the state of architecture and its patrons at this period, 
may be cited the fact, that when the corporation of London proposed building 
a mansion-house for the official residence of their lord mayors, Lord Bar. 
Ungton submitted to them an elegant design by Palladio, which the citizens 
rejected as being the work of a foreigner and а papist, and executed the pro- 
sent building from a design of the elder Mr. Dance, who was both a citizen 
and a Protestant. This architect has been said to have been originally a 
sbip-builder, and the two lofty attics that were formerly over the Egyptian- 
ball and the ball-room have been sarcastically compared, from this circum- 
stance, to the bulk-heads or poops of в deeply-laden Indiaman. The plan is 
well arranged for the purposes it was built for; some of the apartments are 
magnificent, though somewhat heavy in style, and there із no feature in any 
part of it but what may be traced to some of the then existing books on 
Italian architecture. The Corinthian orders of the portico aud of the Egyp- 
tian-hall have more the character of the Stadt-house at Amsterdam, than 
those of any of the fair cities of Italy; and the whole building bears more 
affinity to the Batavian than to the Italian style of architecture. 

Dance was, however, a man of some genius, and exhibited much skill in 
his churches of Bisbopsgate and Shoreditch. The Roman-Doric portico of 
the latter is as well proportioned and as happily applied аз any similar struc- 
ture in the metropolis. The spire, though inelegantly placed behind the 
portico, which occasions its tower or basement to be hidden, and gives it the 
appearance of being mounted on the roof, is a free and successful imitation 
of Wren’s St. Mary-le-Bow, and із one of the handsomest spires in London, 
The deeply indented scotia that supports the terminating obelisk is boldly 
original, is productive of в fine effect, and could only have been executed by 
а шап of science. The bodies of both these churches present the appearance 
that their author had studied his Vitruvius in a Dutch translation. 

Hogarth has satirised the want of architectural taste in England at this 
period in one of his inimitable pictures of Marriage à la Mode, where the 
portico of the mansion іп progress for the noble father of the bridegroom, 
is formed of five columns, the middle one being under the apex of the pedi- 
ment. The satirist little dreamt that his pointed ridicule would fud an 
imitator, yet it is 20, for the architect, if so ће may be called, of Bedford- 
square, has on two of its sides perpetrated the atrocity of a sham portico of 
five attached pilasters, the middie one being after the mode of Hogarth’s 
architect—under the apex of the pediment. 

Batty Langley who flourished about this time, had a sohool or academy of 
architecture, but his disciples were all carpenters; and although his taste as 
an architect was deservedly derided, he formed a school of excellent work · 
men, and gave form to many a skilful artisan in а certain line of art. 

Emlyn, іп an after age, attempted the forlorn hope of inventing a new 
order of architecture, as if those of Greece and Rome and Italy were not 
sufficient for the grasp of his capacious mind. He used oak leaves instead 
of acanthus or parsley for foliage, the star of the order of the garter for the 
rosette between the volutes; the shaft was single, one-third of its height, 
where it divided iteelf into two, like a forked elm, and terminated of course 
with twin capitals. He was permitted to dedicate his book, entitled 
“Емһүма New Оврвр or Авснттксттвк,” to George IIL, who with 
that good nature which always characterised that monarch’s patronage of 
artists, allowed him to execute в specimen of his biforked “ British order,” 
at Windsor: but I believe it bas been removed. 

Batty Langley however soared higher, for he published his invention of no 
fewer than five new orders, namely, ТАе Gothic Tuscan! The Gothic 
Dorie! ! The Gothie Tonic?! ! The Gothic Corinthian!!! ! and The Gothic 
Composite // The principal novelties were making the shafts of the 
columns treble, quadruple, and quintuple, clustered and banded like the 
pillars of our ancient cathedrals, making the tops of the triglyphs pointed like 
lancet windows, the friezes coved and filled with frets, and other equal ab- 
surd alterations. Some specimens of these Gothic orders of my invention” 
were, and perhaps are, to be seen in в street near the north-east corner of 
St. James’s-park,-—Fludyer-street, I think. 

During this state of transition, several elegant and substantial mansions of 
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considerable dimensions were erected in various perts of the country. Wan- 
stead-house, a splendid edifice, with a magnificent Corinthian portico and 
extensive wings, worthy the name of a palace, was built by the opulent and 
plebeian family of the Longs; and has since been torn down, its pictures, 
statues, and materials sold, and the park disforested of its lofty oaks, by an 
aristocratic parvenu, who married and illtreated the last heiress of the Tilney 
Longs. Harewood-house, near Leeds, іп Yorkshire, one of the residences of 
the noble family of Lascelles, is a fine imitation, without being a servile copy 
of the mansion at Wanstead, but with the advantages of a fine situation, and 
of being surrounded by a truly princely demesne, and commanding some of 
the finest views in the country. The mansion of the late Sir Gregory Page, 
at Blackheath, a truly Palladian villa, on a vast scale, was too extensive for 
the fortunes of his snccessors, and met the fate of Wanstead-house, Some 
others, possessing no originality of character, were erected about this time 
some of them from the designs of Giovano Battista Leoni, an Italian archi- 
tect of skill and taste : the best of these are recorded, with plans, elevations, 
and sections, in the “ Vitruvius Britannicus” of Colin Campbell, himself an 
architect of indastry and talent. 

Such was the state of architecture when George ITI. ascended the throne 
of his German ancestors, nelther of whom loved art or literature, and one of 
whom could see no merit in the transcendant works of Hogarth, and abused 
him for ridicaling, as he said, his German guards in the eelebrated picture of 
“Тһе march to Finchley ;” this offence the painter revenged by dedicating 
the print to Frederick the Great of Prussia. Nor could he discover any genias 
in Garrick, but talked German and took snuff while the British Roscius was 
illustrating Sbakepeare’s Richard the Third; but rose, commanded silence, 
and made an obeisance to the low-comedy actor who personated the lord 
mayor, saying, “ Gentlemen, we mnst pay respect to my lord mayor.” Such 
were the military goths who had the art, literature, and science of the king- 
dom, in an enlightened age, at their command. 

Frederic, Prince of Wales, father of George III. received an English educa- 
tion, was в mild gentlemanly man of no great abilities, but possessed a real 
Jove for the amenities of literature and art. Не patronised Thomson and 
Gay, and his little court was divested of the rougher manners of his father’s. 
He was npon ill terms with his father, did not live happily with his wife, 
а princess of coarse mind and manners, and died young. The education of 
his son was thus left to the care of bis mother, who neglected the more 
solid parts of his studies, and applied the money entrusted to her for that 
purpose to her own pleasures. 

King George III., fortunately for the arts, and particularly architecture, 
was endowed with an innate love for snch pursuits which soften and improve 
the human mind. Не was also well acquainted, for а prince, with both the 
theory and practice of the graphic arts. When Prince of Wales, he stadied 
architecture, under Mr. Chambers, and was taught to delineate its propor- 
tions with accuracy from the roles of Palladio and Vitruvius. From the be- 
fore-meationed circumstances, there was no Englishman who practised archi- 
tecture ae a profession. Chambers, who had been a naval officer, was partial 
to the art, and had travelled in countries where architecture was better un- 
derstood than in England. The young Prince also studied the science of 
perspective, under Mr. William Kirby, whose practical work, founded on the 
theories of Dr. Brook Taylor, was formerly in much esteem, and has obtained 
great celebrity from Hogarth’s sarcastic frontispiece of faults likely to occur 
from the want of a knowledge of that science. Prince George contributed , 
is is said, a design for bis tutor’s work; and his drawings are reported, by 
persons who had seen them, and they were extant iu the royal library in the 
late Buckingham-house а few years since, to have been correct in detail, 
aod, for their day and style of art, tasteful and elegant. 

George III. ascended the throne of Great Britain with more advantages 
than most of his predecessors. Born and educated an Englishman, he gloried, 
as Бе said іп his first speech from the throne, іп the name of a Briton. Un- 
practised in the cruel scenes of warfare, he had been bred in peaceful retire- 
ment perhaps too recluse for the government of a nation then involved in 
such momentous transactions. He loved art, was fond of literature, particu, 
larly shat of his own country, was slightly akilled in music, and read Shak- 
speare with propriety and enthusiasm. A speech from the throne, delivered 
in correct and elegant English, was a novelty unknown to almost all its audi- 
tors. The exclamation of Quin, the tragedian, who had been his master in 
elocution, and was admitted to s place іп the House of Lords to witness the 
debat of his royal pupil, of “ Bravo! I taught the boy,” was more sincere 
than courtly. Artists and literary men were no longer huffed for their in- 
trusion into the palace, nor debarred the royal presence. Chambers was 
appointed to the office of royal architect. Ramsay, a well known portrait 
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painter, was employed to depict the youthful sovereign and his consort ; 
other artists and their intareste were attended to, and the mansgement of 
the academy, or association of artists, in St. Martin's lane, began by Hos 
garth, Thornhill, and others, was patronised, and its concerns investigated. 
The king conserned himself even with their little quarrels, and suggested 
measures for the enlargement of its utility; it being then merely a school of 
adult artists, for the stady of the human figare, and not an academy of the 
fine arts, which the king desired to see established in England. It had, 
however, its series of annual public exhibitions of the works of its members, 
which the king duly honoured regularly with his presence. 

Chambers, from the circumstance of being the royal architect, and repairs 
and additions to the royal palaces being necessary, had more interviews with 
his royal master than others; and their former relations of master and pupil, 
had given more than usual freedom of intercourse to these interviews. The 
king designed to establish a Royal Academy of painting, sculpture, and 
architecture, upon the plan of those founded by the illustrious Colbert and 
Cardinal Richelieu in France, and to build a palace for its occupation. The 
king entered into this grand project, and Chambers became the organ of 
communication between him and the leading artists of the day ароп this 
important subject. 

Having now adopted architecture as а profession, and being а Chevalier of 
the order of the Polar Star, his royal master honoured him with English 
knighthood, when snch an honour was more rare than in later days. Hence 
the origin of the Royal Academy of the fine arts and the building of Somer- 
set-house. 

Sir William Chambers threw no new lights on the art over which he was 
destined to preside. In its practice and more scientific department of con- 
atraction he was, comparatively with such men as Wren and Hawksmoor, 
totally ignorant. His taste was Roman, and, being unacquainted with the 
sublimer beauties of Grecian art, was consequently less refined; yet his works 
have a chastened correctness of detail of the best style of Italian art. He is 
less exuberant than Scamozzi, Serlio, and Borromini, and even than Palladio 
himself, except in his very best examples. He may be called the Palladio 
riformato of the Georgian ere. In the course of his travels he had visited 
parts of China, and published a treatise on the gardening and architecture 
of that strange people. The royal gardens of Kew and its lofty pagoda 
are among the results of the Chinese phantasy that he had inflicted on his 
royal master, and led to the introduction of that fanciful and inelegant 
style. Yet the Somerset-house of this architect has many redeeming beauties, 
and his work on “Civil Architecture,” in spite of bed taste in reviling the 
architecture of ancient Greece, of which he knew nothing, abounds with sound 
doctrines, and is the best elementary work that we possess. A new edition, 
remarkably well edited by the late John Buonarotti Papworth, whose recent 
death, fall of years and honour, the profession have to deplore, was pub- 
lished а few years since, and also a smaller one, with a treatise on “ Grecian 
Architecture,” by Mr. Joseph Gwilt. 

The establishment of the Royal Academy by George III. is the next great 
epoch in the arts of this country, after the fire of London, and will form the 
subject of the next section. 


(To be continued.) 


RAILWAY LEGISLATION, ACCIDENTS, AND INSPECTION. 


A paper was published some short time ago, to show that if it had not 
been for the operation of prejadice, we might have been in as full posses- 
sion of the railway system іп 1817 as 1847, and that we had spent some 
half century in keeping back and thwarting improvements. Much the 
same kind of thing might be said of railway legislation: at this date we 
are fighting for the same points as we have been for years. Surely no 
dantling ever suffered so much from officious nurses than has the railway 
system; never were bandages, rollers, and go-carts more unmercifully 
applied to binder, ander the name of fostering, growth. 

The pages of our Journal will show that we have always stood up 
against all legislative and government interference with any form of engi- 
neering enterprise. If this be a prejudice, we are quite willing to own it, 
and stand by it, and we have held most unflinchingly to it. It happens, 
however, that if we have stuck to a prejudice, our opponents have поі 
fared in the least well with their several legislative and inspectioual mea- 
sures; and we аге at this late hour strengthened in our views by their 


272 


ill-enocess, which they һауе on many occasions acknowledged. At all 
events, then, they cannot say that experience has been against us, whatever 
they may choose to say and think about the soundness of our, theories. 
We believe by this time everything hes been planned and tried abont 
the railway system, except letting it alone, but we very mach fear this is 
the only experiment with it that will never be tried. It is, nevertheless, 
one encouragement to persevere, to us and other friends of non-intervention, 
that tbe experience as to railways, and the enlarged experience of every 
aimilar establishment and institution, results in confirming the propriety of 
our convietlons. 

In the teeth of the truism, that all human undertakings are fallible and 
all new undertakings imperfect, no allowance is made for the railway 
system, but every accident is seized hold to authorise its condemnation and 
restraint. The result of snch iuterference has never been followed ont, 
but a careful examination of railway accidents from the first returns woold 
show, that while many accidents are doe to carelessness beyond the control 
of any authority, still more are due to the progressive condition of the 
railway system, and still more to the attempts for the prevention of acci- 
dent. Luggage tracks used at firat to be put between the passenger car- 
riages and the engine, to provide against the possibility of injury from 
explosion of the engine. A train having been ran into from behind, the 
luggage and goods trocks were then, on the demand of the public, put 
behind. -This was followed by an accident, from a train being injured 
from the front. The publio then required trucks to be put fore and aft, 
Notwithstanding this, a train was cut in halves at a junction. 

To order to give stability to the trains, it was an early practice to mix 
goods and passengers. Thle was, on the public voice, given ap, but there 
was a demand for empty horse-boxes and luggage vaos to be mixed with 
the trains for safety. We believe these have been the cause of very many 
accidents, from their unequal weight and construction leading to their. 


being thrown off the way, and to the passenger carriages riding upon 


them. 

From the public demand for signals, signal-men, and pointsmen, has 
resulted certainly no greater safety, but certainly many more accidents 
from neglect of signals. 

While the jumble of passenger carriages, trocks, and horse-boxes might 
do very well for the 20-mile-an-hour speed of 1886, it is very unsuited for 
the 50-mile-an-hour speed of 1847. А new system mast require new 
safeguards, and to no one can the care of these be more properly entrusted 
than to railway managere. 

As non-interference seema to us the best mode of legislating for rail- 
ways, so railway managers seem to us to constitute the best and only 
safeguard against accident, and the only one on which no reliance has been 
placed. It cannot now be very well denied, that a railway accident, 
whomsoever else it may affect, inflicts a certain, and nearly always a very 
heavy, loss apon the railway company, exposes the directors to very great 
odium, blame, and misrepresentation on the part of the public press, and 
subjects railway officers to the fear of losing their appointments, Pecu- 
niary and moral responsibility of this kind is what our institutions teach 
us to rely upon іп every other case, but the word “railway” has the magic 
power of shaking oar convictions and our prejadices and banishing our 
common-sense. It is contended that railways are only to be treated by 
exceptional law, and this bas only to be asserted to be allowed,—so much 
the worse. 

To find out the means of avoiding accident is to find out a means of 
saving money, and this is a further inducement, which affects railway 
managers and no other parties. The time is not so far back when the 
engine-drivers on the newly-opened railways were ignorant, dronken, 
brutal, ill- conducted, and desperate barbarians from the coalpits of the 
north of England, who were extravagantly paid, and who were ander no 
restraint. It is well known that having no fear of death, they have pur- 
posely risked accidents for the sake of the fan, as they esteemed it, 
whereby human life was perilled and property injured and wasted. Fines 
they paid by common contribution from their large wages,—criminal 
punishments had no terrors for those whom death and danger did not 
scare. As to dismissal, It was only a change of employment—perbaps at 
higher wages. The man who was dismissed from an old line went to a 
new one; and after having made the tour of England, accepted higher 
wages abroad. Моге enginemen were wanted than could be found, and, 
though wages were so high, respectable men could not be got to enlist 
themselves in а body the members of which were so desperate, the nature 
of which was then so bazardous, and which the legislature were called 
npon to brand with a special penal code. 
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Thus the lives-of passengers and the property of the compavies were 
fully and truly at the mercy of a set of desperadoes. This is language 
which is strange now, but which was that of the press only a few years 
ago. The companies exerted themselves, they gradually trained a better 
conducted body of men, and they һауе now engine-drivers more Sutelli- 
gent and more trustworthy, at very much less than the wages which they 
then paid. The saving to the companies nnder this head is very great; 20 
is the consequent saving which they bave been able to effect in the coo- 
sumption of fuel and the wear and tear of the working stock. All this is 
over and above the greater freedom from accident. 

It seems strange to look back and peruse the virulent attacks and abuse 
which were lavished on railway directors at the time of which we are 
speaking, and the Times did not forget to demand that directors should be 
made criminally responsible for the engine-drivers. We believe there was 
but a very narrow escape frow a Draconian code, whereby railway direc- 
tors, officers, and engine-drivers wonld have been left open to criminal 
pains and penaltles. This із an ultima ratio for railway abuses which is a 
great favourite now, though how it would work it needs no great clever- 
ness to foretell. The office of a railway director at the present moment is 
опе of much more honour and vanity than emolament—sometimes nothing 
a year and а vote of censure being the salary, but most frequently the 
liberal sum of fifty or a bundred pounds a-year; which latter is, we 
believe, the sum forming the civil list of a railway king. 

The establishment of a body of gentlemen, who are not to be well paid 
nor to be greatly honoured, but who are to be marked out for the applica- 
tion of the most hateful criminel proceedings for acts aod persons beyond 
their control, would be a novelty in English society. What class of per- 
sons wonld succeed members of the legislatare as railway chairmen and 
directors, we do not pretend to say : we only know that the present class 
of directors would retire, and that a lower class would take their places, 
The nearest model we can get of the effect of such legislation is supplied 
by the newspaper press, wherein the wiedom of parliament bas so hedged 
the proprietorship with criminal liabilities, that it is most rare for the real 
proprietor to be registered and published, and an ingenious deceit is prac- 
tised whicb would do credit to China. In some provinces of that enlight- 
ened empire, substitutes are to be obtained for the price of seventeen 
pounds in hard money, who will undergo the penalty of death or the 
greatest tortures ; and, in England, the Attorney-General is fain to content 
himself witb a substitute, who, for a given consideration, will consent to 
be fined in the Exchequer, or sentenced to imprisonment in the Oid Bailey.. 
Instead of the class of newspaper proprietors being raised by the preseuce 
of Sir John Easthope, Bart. M.P., or John Walter, Esq. M.P., whose 
public character aod responsibility might be brought publicly to bear, the 
legislature bas effectually provided that public and personal standing shall 
be of no velue, and a virtual protection shall be given to the libeller and 
scandalmonger, for whom under no circumstances has the law any terror, 
and whose calumnies now only have power, because personal character is 
allowed to be of no weight in the decision. The same results would 
attend the application of criminal responsibilities to railway directorship, 
and the least of all consequences of such ill-advised legislation would be 
the substitution of men of straw for men of character and respoasibility. 

What benefit has resulted from Board-of-Trade-inspection we do not 
know, and we are hardly aware that the inspectors put forward auy very 
prominent claim. Indeed, so small is the appreciable benefit, that we 
apprehend the days of railway inspection are nambered, and that many 
years will not elapse before it becomes obsolete. We have an example of 
this in gas inspection. It ls singular that the progress of the steam- 
packet, gas, and the locomotive engine, was impeded by explosions at ап 
early date. The blowing-ap of one of his frst engines iu Wales was the 
trpe cause why Trevithick’s locomotive remained unused, and it was 
charged with the two faults of a dangerous construction and a want of 
bite, which in the present day do not present themselves as common objects 
of fear. The dangerous explosion of a locomotive is now one of the least- 
known causes of accidest, and two cases only have, we believe, oocurred 
of late years—one in the United States, and one on the Sheffield and Man- 
chester Railway. The blowing-up of one of the first steamboats gave this 
mode of conveyance the character of great danger; and those who remem- 
ber the defective construction of the boats which first ran on the Thames, 
can bear witness to their clumsiness and liability to derangement, Withia 
two years of the establishment of a gas company in London, a gasometer 
blew up with a terrific explosion, and so much were the public alarmed at 
the seeming hazards of these magazines of dangerous combustible, that ав 
act was passed, which is we believe still unrepealed, placing very great 
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restrictions on gas companies, and requiring them to comply with certain 
regulations and to undergo a government inspection, before they were 
allowed to open their works, 

Whereas the Board of Trade now claim to be the inspecting department 
over public establishments, the Home Department was the one at that 
time to which the gas companies were subjected, and in coaformity with 
the same predilections which now rule at Whitehall, a military offcer was 
appointed as inspector-general. Thr first inspecter-general of gas-works 
was the celebrated and ingenious Sir William Congreve, but, except as the 
means of giving large fees to the gallant general, the inspection, even іп 
bis bands, became quite a nullity, and we believe that since his death, no 
iaspector-general of gas-works has been appointed; and at the present 
day, no one knows anything of the safeguard of gas inspection or places 
any faith in it, while the explosion of gasometers is so rare that it is not 
thought of. 

Jf steamboats and gas-works are now able to do tolerably well without 
inspection, and are daily brought nearer to absolute safety, it may be 
expected, by cool · minded men, that In due time railways may likewise be 
able to do without inspection. As, too, so many public establishments 
have been formed and matured without public inspection, we can see 
nothing so peculiar in railway undertakings as to prevent them from 
advancing to perfection without government help. 

At any rate, the preseat inspection is fruitless and uusatisfactory. The 
caly person who has been able to find any kind of utility in it has been 
Punch, who says that when an accident taxes place, and the public mind 
is in great alarm, General Pasley or Captain Coddington is sent down, and 
makes a report, complimenting everybody and everything, and showing 
that nobody is to blame; and therenpon the public terror is quieted. 
Certainly the inspectors’ reports contain nothing else, and it would be 
vain to seek in them for any practical suggestion or any original contribu- 
tion, 

Whether this state of affairs is attributable to the employment of mili- 
tary engineers we do not allege, but, nevertheless, whatever value we шау 
attach to our mililitary brethren in their own department, we cannot, either 
8 priori or from any acquaintance with their actions, place any faith in 
their civil capabilities, We very early pointed out the consequences of 
patting officers of the Royal Engineers in а false position, and pitting 
them in an unequal contest with the heads of the engineering profession 
bere, who are acknowledged to be the greatest civil engineers in the world. 
Civil engineers have exercised the greatest forbearance under the insult to 
which they have been exposed, of the intrusion among them of incompe- 
tent persons; bat opportunities have necessarily arisen, іп which eminent 
men in this country have been compelled to express their contempt for the 
jadgment and attainments of the government fanctionaries. General 
Pasley, who, among all the proceedings of the Board of Trade, has 
remained exempt from the suspicion of corrupt motives, and whose cha- 
acter as a highly honourable and well-intentioned man, secure for him 
personal respect, has lately, by ап officious interposition on the subject of 
the Menai Bridge, lald himself open to the observation of Mr. Robert 
Stephenson, that he does not know anything about the plan, to which the 
General supposes he offers insurmountable objectious. 

One objection we made in the first instance to the appointment of 
government officials, was the impossibility of government paying ап ade- 
quate salary to secure the services of individuals against the competition 
of private enterprise. Sir Charles Pasley being a general uo one of 
course wants, and Mr. G. R. Porter is content to be promoted to Мг, 
Macgregor’s place as joint secretary to the Board of Trade; but most 
of the other parties attached to the railway department bave passed over 
to the side of the companies. The celebrated Mr. Samuel Laing, who 
concocted the whole system of aggression on railways, and who was the 
ambitious spirit of the Board of Trade, has for some time been a flourish. 
iag railway parliamentary counsel, and is the author of a pamphlet against 
the railway department. Captain O’Brien is а railway mao; Sir Frede- 
tick Smith is stili, we believe, chairman of the Belgian Eastern Junction 
Railway, wad we think in directorship; Captain Coddington has accepted 
the macagershtp of а railway. The time is perhaps not far distant, when 
the Railway Board being disbanded, the Right Hocourable Edward Strutt, 
M.P., may succeed the Right Honourable George Hudson, M.P., in a 
ehairmanship ;—nay, who knows bat in time, when he bas seen а railway, 
and gets to know something as to what it is, the Right Honourable Sir 
512 боуы may be elected to a seat at some board? These things 
we more extraordioary than Mr. writin bl 
against the Board of Trade. oo бау = 
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In the men of the Railway Board we have no confidence, and in their 
measures no more; and we are very little disposed to trust a progressive 
institution like railways to their mercies. Ina new age we have got a 
new experience to learn, and we must bave time to learn it. The only 
thing we have to fear is lest, by our prejudices and our ill-timed meddling, 
we keep back the benefits which are tendered for our enjoyment. We 
have kept back railways and we have kept back electric telegraphs, but 
we are still on the verge of enjoying a vast extension of the resources of 
science. This year the telegraph will speak with its lightning tongue to 
the ends of the land; the word which is said in London shall in the same 
time be known in the great cities of the island, and shall meet with its 
instant answer from beyond the utmost limits of the hearing or gaze of 
man. The electrio telegraph will be claimed by the same despots as 
the railway; gentle dulness will find evils in the telegraph which demand 
its chastening care, and the concessions in railway inspection will be urged 
as а reason for placing our correspondence ander the same inquisitorial 
regime. 

The effects of the electric telegraph prudence forbids us to limit or 
assign, bot it is evident a very great change must be produced іп our 
babits and associations. Not only must the whole range of commercial 
transactions be affected, but even the operations of the law must be modi- 
fied. It may be questioned whether, in the present state of jurispradence, 
the beneficial use of the telegraph in arresting the course of criminals be 
not illegal, for it must often involve the absence of a writ or trespass on a 
jurisdiction, We leave it to the lawyers to determine what form of writ 
and what form of service they will adapt to the electric telegraph, in what 
manner а Master in Chancery іп Southampton buildings shail take the 
examination of a party at Liverpool, ог how a Telegraph Affidavit Office 
is to be organised іп Paper-buildings, Temple; but they are very likely (о 
be called upon to provide for a new state of circumstances, caused by the 
revolutionary influence of the telegraph. 

We cannot but think it fortunate in every respect that the monstrous 
Railway Bill of 1847 was not carried, for it would have greatly aggravated 
the diffculties which now beset railway enterprise, How it can have 
been brought forward іп a country claiming to have a great school of poli- 
tical economy seems wonderful, still more so that it should have received 
the sanction of a department, which claims to be the scientific political de- 
partment, and boasts of Huskisson, Lord Sydenham, Deacon Hume, Mac- 
gregor, and Porter. We know no greater slur on the political economy of 
this country than the series of railway bills, and we fear that it is to be 
attributed to the sacrifice of political principles to personal ambition. The 
foundation of political economy as applied to trade is the doctrine of non- 
interference, which is violated by every railway biil. 

The provisions of the Janissary Bill of 1847 were intended to improve 
railway administration, and to prevent undue speculation; the result would 
һауе been to diminish directorial responsibility, and to favour the opera- 
tions of stags. Of all provisions, that immediately affecting the surveys is 
the опе, which coming in our own line, most interests us, and we are able 
to affirm that nothing could work worse. To require the deposit of 2001. a 
mile in addition to the other exactions would have the exact effect of ju- 
Juring maoy good undertakings, of impeding all during times of commer- 
cial distress, and of promoting the views of the stags in times of specula- 
tion, The demand of any deposit as а secarity for the bond fide origina- 
tion of an undertaking is a fallacy, which has nothing but the imagination 
of its inventors to give it countenance. It is evident that during any tight- 
ness of the money market the enforcement of а deposit must act as a strong 
check; but then it touches good undertakings as well as bad. In à time 
of speculation, whether the deposit be 5 per cent., 10 per cent., 50 per 
oent., or cent. per cent., it is perfectly immateriai, so far as the possibility 
of raising it is concerned, and the unfortunate experience of 1835, before 
the time of railway manias, proves this. It makes a great difference to the 
projectors how much they сап get into their bands to spend, but it makes 
no difference to the speculators, who are imagined to furnish the deposit, 
as the deposit, in a financial point of view, is for the most part fictitious. 

The famous deposits of 1845, which were used by the Times as such a 
bugbear, invoived only a few changes of figures in the bankers’ books, and 
it may be said that they never were iu existence. Even of those sung 
which got into the hands of projectors, the whole was not wasted, for as 
they largely dabbled in scrip, and gambled with each other, so they in 
effect worked for scrip, which may be considered an etherial mediom. 

Ап acquaintance with the circumstances of railway engineers, sar. 
veyors, solicitors, secretaries, and projectors, will fully convince the in · 
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quirer that whatever the supposed gains of these parties in 1845, their 
present possessions, taken generally, are very small; and the solation of 
this is, that their wealth in 1645 resolved itself into that proverbial bubble 
—serip, the certificates of which, for that matter, they may still possess, 
but the imaginary value and premium of which they have lost for ever. 
Making allowances for scrip operations, the actnal waste of capital in the 
gambling of 1845 was very small, and certainly very far below that of 1825, 
when so much capital was suok abroad in worthless and unprofitable 
operations. 

That some few engiueers, lawyers, brokers, and capitalists have realised 
money is lodisputable, bat the number of these, and the gross amount of 
their acquisitions is very small, and the mass of specalators and operators 
dave not reallsed anything. 

What is the real amount of capital wasted or lost to the country in 1845, 
it is hard to calculate, bnt we do not believe it can anyhow be more then 
two millions, while perhaps it may be only one million—perhaps it may be 
that, comparatively speaking, it is nothing. In this country а great number 
of persons are always maintained in idleness, во that it does not make mach 
difference if some of the funds of these classes are distributed for a time іп 
making some of its members railway commltteemen and surveyors, instead 
of keeping them, as they otherwise would be, cigar smoking, billiard play- 
ing, оғ fox-hontiog. 

If, moreover, we consider that a larger amount of real and effective 
labour was performed by the population of England in 1845 than in any 
previous year, and a larger amount added to the fixed capital and resources 
of the conntry, it becomes still more questionable whether on the balance 
of transactions the country was іп anywise а loser by the gambling share 
transactions of 1845. We know that weare great gainers by the extension 
of the railway system. 

For whatever purpose the leading organ of the world, the Times news- 
paper, is pleased to devote itself to a crusade against English railways, 
which it seems determined to injare per fas аш nefas, by any means, by 
any representations, by their merits and by their demerits, by truths and 
by falsehood. With an ignorant population, and with railway managers 
not overskilled in polltical lore, a subtle and unscrupulous adversary is 
able to represent every thing according to its own ends; and little more 
than good fortane, and some want of faith in the objects of the Times, has 
secured this country from being victimised into surrendering a most 
valuable institution to the clamour of a most audacious system of шізге- 
presentation. 

Without going back to the earlier efforts of the Times, it may be enough 
to signalise some of the later assertions of the Times. The charges against 
the railway system for its operations іп 1847, Inclade the following: 

lst. A large importation of foreiga corn. 

Qod. Ап increased consumption of foreign luxuries during а time of 
severe privation, when greater saving was the more needful, 

rd. A diminution in the stock of cotton and other raw materials of 
manofactare. 

4th. Au increased use and higher price of iron at bome and lessened 
consumption abroad. 

5th. Causing the stook of gold to be sent abroad. 

6th. Depriving government and the commercial interest of capital. 

Tth. Depressing and ruining the manufacturing industry of the country. 

We believe this sample is sach a one as the Times will accept, as not 
going beyond the bounds of its accusations. 

There was іп this year a very large importation of foreign corn, in con- 
sequence of the failure of last year’s harvests. This failure conld only be 
supplied by import from abroad, and bas no connection with railways. 

It is quite true that іп 1847 there was an increased import of foreign 
sugar, meat, butter, cheese, and other provisions, but which has no cou- 
nection with railways. Had there been no such increase it would have 
been duly noticed by the Times, and charged against Sir Robert Peel and 
Lord John Russell, as a failure of their tariff measures, which were pur- 
posely framed to increase the consumption of sugar and foreign provisions. 

The dimination of the stock of cotton was owing to the failure of the 
cotton crop in the United States, and with a short crop there must be short 
stocks and high prices. All this has no conuexion with railways. 

There bas been a greater demand for iron at home in consequence of a 
greater number of railways; but as these are very useful, we do not think 
this is any harm. A higher price of English iron in foreign markets is 
а necessary cunsequence, This charge Aas a connection with railways. 

Gold was sent abroad to pay for foreign corn, and uothing else could be 
sent, Whatever the League partisans and currency theorists may persuade 
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themselves, gold must а ways be sent out to meet а sudden demand fo- 

gold. Мг. McCulloch showed this long ago. The failure of a harvest is 
a sudden and irregular event, requiring a sudden and irregular supply, 

which can only be settled immediately in gold, and not in goods, as the 
theorists expect. The farmer on the banks of the Mississippi or the 
Vistula will pot lay in а stock of cotton or ironwares enough for four 
or five years’ consumption, and take the hazard of fire, damp, and 
waste, let the goods be offered to him at any price however low. He 
will always prefer to take English goods as he wants them, and at the 
Price of the day. The merchant of New York or Dantzic, thoagh he may 
be tempted to a small extent by cheapness to Increase his stocks, will aot 
do во to the full extent required, because the risks are not not worth the 
advantage. The English manufacturer and merchant will always be left 
to bear the risks of the stock, as he does now, while as a mercantile fact it 
is well known that from the greater wealth of England the stosks are із 
her hands. The gold therefore must go out, and it wili come back, as the 
goods are ultimately taken in the final liquidation of the account. The 
gold always has come back and always will, while the goods instead of 
being sold at a depression are sold at more favourable prices. 

It is a recognised expedient of the Bank of England, supported and in- 
culcated by the highest authorities, to raise the rate of discount to a rain 
pitch in the event of gold going ont of the country, with the view to force 
goods abroad and prevent gold going. It is supposed that by causing sales 
here at rainous prices, foreign merchants аге induced to take goods instead 
of gold, and that thereby the gold is kept іп the country. As, however, 
the larger stocks of English goods are always in Engtish hands and not in 
foreign hands, no great increase of sales can take place, bat only а depre- 
ciation in price. The goods offered in the market, however small, deter- 
mine the price of the stocks, however large. 


In the face of this admitted doctrine we assert that the effect of raising 
the rate of discount, or potting on the screw as it is called— 

Does not cause goods to be sent abroad instead of gold, 

Does uot prevent gold from going out of the country. 

What it does do is 

To cause sévere distress at home. 

To depreciate all our stocks of goods abroad. 

Our deductios is— 

That the screw does not effect the proposed end, that it does no good, 
and does great barm, 

If no “ screw” were applied, the country would suffer no possible barm ; 
по more gold would go out without the “screw” than with the screw ; 
but distress wonld not be produced at home, nor would our goods be dis- 
posed of at depressed prices abroad. 

Although the “screw” principle has passed unquestioned, it bas ро 
single statistical fact, and по solid mercantile experience, to recommend it. 
It is quite groundless. 

Railways did not deprive government and the commercial interest of 
capital. Government has got the capital it wants, and if it has to pay a 
higher price it is not on account of the competition of railway companies, 
but chiefly in consequence of the “screw” having been applied by the 
Bank of England. The commercial interest, ou account of the depression, 
has required a smaller amount of capital, and there is no statistical founda- 
tion for the assertion of any interference on the part of railways. What 
bas been wanting during this year has been confidence and not capital, 
che want of confidence being greatly aggravated by the exertions of the 
Times newspaper. 

The railways һауе not depressed оғ injurod the manufactaring interest 
of the country in any way. They have not diminished the gross amoant 
of capital; they һауе not interfered with the manufacturers’ share ; they 
have not diverted labour. The manufacturing interest bas suffered from 
the famine, the want of raw material, depression of prices, and want of 
confidence: the two latter circamstances made much more oppressive by 
the “screw” and its votaries. 

While the railway system has been falsely accused, it has he? по ac- 
knowledgement of the vast geod it has dene. Putting amde the large 
addition made to the fixed capital and permanent resouroes of the coun- 
try, the railway system bas, during a year of grievous famine and great 
commercial distress, allowed an efficient scheme to be carried out for the 
employment of a large body of the populatlan. If no railway works had 
been provided, the population of England would still bave been fed; but in 
1847 they would have been unemployed and discontented, and while their 
labour would have been lost to the couatry, there is no saying what would 
have been the political and social consequences; whereas іп no year even 
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of prosperity has there been less politieal agitation than іп 1847, when a 
general election is held, during which party feeling is almost extinct. 

- The experience of every fact confirms the truth of that theory which 
asserts that railways are not made with new capital or new labour, bat by 
the incweased energy of the labour of the country. This or something like 
it must be the truth, and it is neither inconsistent, nor improbable; no more 
ao than the admitted fact, that while the ratio of agricultural labourers із 
diminishing, the extent of cultivation and production is increasing. 

If new labourers and new food be not required for railway purposes, 
pew capital cannot be required to the amount proposed, and the capital re- 
quired сап only be the small amount of ready money necessary for the tom · 
porary representation or < clearing” of the transactions. 

This may appear very difficalt of belief to these who conceive that every 
figure ef £ 2, d. put forward mast be the representation of solid bullion ; 
bus it has nevertheless the guarantees of truth. The development of the 
machinery whereby a handred million’s worth of railways is produced ina 
year may elude analysis in our imperfect acquaintance with the true opera- 
tions of currency, but it does not invalidate the conclusions. We may ex- 
ресі that as tbe machinery acquires perfection the operations will enlarge, 
and it is instructive to look back fora few years and to witness our present 
progress, In 1840 а return of railway calls, made by Mr. Earle Langston, 
а Manchester sharebroker, gave аз the total for that year, £7,491,890. 
This sum, during the time of getting it in cansed the greatest alarm, the 
calls in the frst quarter of 1840 amounting to no less a sum than £2,166,090, 
and it was pronounced ulterly impossible for the resources, capital, in- 
come, and surplus revenue of the country to produce any such sum. It 
was, however, produced. 

In 1847 the amount of calls in some single weeks was as much as the 
whole yearly amount of 1840; and we аге not aware, notwithstanding what 
the Times says, that the capital of the country is exhausted. 

We cannot conceal the uneasiness with which we contemplate the pro- 
spects of the country іп reference to railway operations, in consequence of 
recent operations and events. When the continuous period of depression 
arrives, and when it is most difficult to work the financial machinery, the 
goustruction of railways will have so far diminished, that the means of 
adequate employment and exercise for the working population will not be 
found. If, in conseqaence of this year’s abundant harvest, and the fall in 
prices which will result, a period of speculation and share gambling should 
next yoar arise, it cannot now be directed towards railways, and will there. 
fore, in all probability, take the only open field of foreign mining, which is 
under по such restrictions; and therefore the evil of 1885 may be renewed. 

We will only say a few words by way of conclusion. <“ Let railways 
be free, and the less legislation and inspection the better for the country.” 


THE BRITISH MUSEUM. 
No. II. 

The dispersion of the Greek and Roman antiquities consequent upon the 
demolition of the old rooms, and the non-completion of the new ones, causes 
some confusion, and there is в difficulty in finding them; but this will-»oon 
be remedied. The arrangement is altogether so imperfect, that it leads us 
to remarks more discursive than they otherwise would be. It is, however, 
the temptation of a large collection like that of the British Museum, to pre- 
sent a great variety of objects to the gaze, and to excite at each moment 
some new thought, little dependent on those which have just gone before. 
This is the great medicinal power of such collections to a mind diseased or 
worn down; it is a quality of refreshing the jaded thoughts, of awakening 
new ones, of alluring the weary gaze, a temptation now to close and busy 
scrutiny, anon to sit down in quiet meditation. We may call such a place а 
сезді сті for the artist and man of taste, while it is tbe best place of ex- 
ervise and refreshment for one iu the full vigour of his powers. The Museum 
is however much less visited by architects and other artists than might be 
expected, though it is not neglected by the amateur. If we are to judge by 
their modes of acting, our English professors bave strange ideas as to the 
cultivation of taste, for they seem to think that it will grow and feed, like 
some exotic plants, on air, or rather grow without feeding. How many men 
are to Бе fonnd not wanting in means, who have neither library nor museum, 
who never read, and who never study works of art at home and abroad, but 
trust to the daily plodding of an office as their only school. 
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In going round the Museum, and seeing the number of unintelligent, nay 
even of brutalized and debauched countenances among the visitants, the 
question is naturally raised, “ Сап the Museum do such parties any good >” 
Take, for instance, those least capable of appreciating tbe immediate worth 
of the objects they see, who pass round, scarcely moved by the wonders 
about them—the observer will not deny that even they feel a beneficial in- 
fluence. Novelty or strangeness will always operate upon every mind to 
awaken it to some extent, and it is a great object to effect this in those 
minds which are most brutalised: to awaken attention is to cultivate the 
first quality of the miad, and to lay the way for Its further exercise. 

It is scarcely possible to look at any department of the Museum, without 
finding some useful example, even if wandering amid the chaos now reigning. 
Who, for instance, can look at the collection of tombs aad arns, without 
seeing the great superiority of the Romans in all artistic exercises over our- 
selves? An English churchyard is a set of stereotyped stone or wooden tablets, 
sometimes varied by a pile of monstrous ugliness. One head-stone is like 
another, except in as far as it is necessary to inscribe it to John Thomas, in- 
stead of Thomas Johns ; for, could the inscriptions be interchanged, the spec- 
tators of the head-stones would be none the wiser which is which. The 
cemetery system has in some degree broken in upon this monotony, and 
created a greater variety of forms; but still they are limited, and confined, as 
we may say, to sets. The mourner may purchase а No. 1 obelisk, or a No.3 
urn, as he would select а knife froma Sheffield pattern-card, or а printed 
muslin from a numbered specimen. А large lot of number ones and uumber 
threes із manufactured and worked up; for as to individuality of design, it is 
out of the question. It is not asked for, and the tomb-makers are guided 
accordingly. Any one who goes into a tomb-yard either in the New-Road 
or elsewhere, will find that the tradesman has an nru, an obelisk, a cross, а 
sarcophagus, а broken pillar, an altar-tomb, в coffin-tomb, and one of each 
of the recognised patterns. 

In looking at the Roman urns in the Museum, and which being for one 
general purpose, are in some degree restricted in form, it is notwithstanding 
exceedingly pleasing to notice the great variety of design. It would be 
hard to find an English grave-yard which, with a greater number of tombs, 
could show such а pleasing application of artistic taste. Limited as to size, 
which goes little beyond а foot or fifteen inches cube, the Romans have 
made the most of their small material. The block of marble, alabaster, or 
stone, is carved into various forms. Some are perfect тағев, one і a cir- 
cular temple, another а fragment of a column; this is a square block deco- 
rated with a simple festoon, another has s facade with pilasters in antis; 
again, the proportions being those of a double cube, a raised oblong with 
festoon and tablet is flanked by torches at the corners; on some, the deceased 
is represented in various attitades. The form and decorations vary in each 
example. 

The Roman urns must have been wronght at little expense of material and 
little cost for workmanship, and yet very pleasing works are produced: while 
with us, great materia! and lavish workmanship are unattended with artistic 
effort. The same degree of labour which with us ts bestowed on the masen’s 
work, would suffice for that of the carver. While we acknowledge the 
artistic qualities of the Roman examples, their design is not always the most 
fitting, and it is very rarely applicable for modera purposes ; some of the 
emblems are suitable only to Roman associations, while some seem to have 
no significance. Other designs are, however, pleasing. An urn, whieh is not 
numbered, has two very sharply cat medallion half-lengths of husband and 
wife; others have high retief busts of the deceased, or of a married pair. 
Again, the deceased is sometimes represented reclining on в couch in such an 
attitude half-raised as to allow the likeness to be given. We, who like cabinet 
pictures and cabinet works of art, might imitate this. 

We have long thought that the establishment among оз of public grave- 
yards and cemeteries is well calculated to promote the application of art to 
memorials of tbe dead, and though we have noticed above our present defi- 
eiencies, yet we are quite ready to acknowledge the great improvement which 
has taken place of late years. We believe the chief obstacle now is the want 
of proper workmen, for tbe execution of a common design of foliage or flowers 
is still expensive. The Schools of Design are partly remedying this, by sup- 
plying better trained men; but the demand is still great, and the remanera- 
tion is too great for a class of labour which cannot be valued much higher 
than mechanical labour. Най the prejudices of the academicians been com- 
plied with in the establishment of the School of Design at Somerset House, 
and tbe declaration enforced, we should bave been worse off than we are now. 
A declaration that в student in a school of design would not become a history 
painter or sculptor, portrait painter, animal painter, . or flower 
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painter, whatever supposed monopoly it would have given to professional 
artists, would have deprived the public of workmen, instructed to execute at 
a cheap rate common carvings and decorations. Whatever the sculptor 
academician may arrogate to himself as his province, he does not undertake 
a cheap tomb-stone or chimney-piece; and there is therefore no reason why 
the public are to have no choice between a costly work of art, and a work 
without any art at all. 

It will be one result of the establishment of a body of cheap workmen in 
art, that the man of taste will be able to suggest his own design; and thus 
there will be а greater application of intellect and taste than can be contri- 
buted by the artists alone. Hitherto we have been dependent for our sp- 
plied taste on the body of artists, and we can expect no greater progress than 
we have made with such a body, which is little in comparison with what 
might be effected by the co-operation of the great mass of the educated com- 
munity. To arrive at this will be to arrive at a new era in art, and it will 
likewise supply а great defect in our artistical economy as it now stands; 
it will bring to bear that refined scholarship and eduestion, in whioh oar 
artiste almost wifhont exception are lamentably deficient. How few artists 
in the present day are able to take their stand as scholars and men of learn- 
ing by the side of Michael Angelo and Leonardo da Vinci, to say nothing of 
artistical proficiency ? 

There is a strong call for the home application of art among us, but this 
сап never take place until it ceases to be an extravagant luxury, aud becomes 
an accessible pleasure. If a gentleman of scholarly tastes and refined educa- 
tion have the disposition to suggest the decorations and furniture of his 
house, he has not the pecuniary means of accomplishing it. He must at 
high rates choose furniture as cabinet-makers cbonse to give it, chimney 
pieces made by machinery, wood carving from the patent process, statues 
in terracotta, mouldings in cannabic, papier maché, or leather; everything 
on the stereotype plan, and yet at prices for which he should be able to have 
something original. 

What could be more pleasing to one of good taste than to have, from his 
own suggestions or designs, and at a moderate price little above that of 
mechanical or ready-made articles, the farniture of a room, the chimney 
pieces, fire-grates, carpeting, and decorations made in harmony with his own 
habits, associations, and sympathies, the events of his life, the feeling of his 
bome circle, or the traditions of his family? One who has the power may 
just as well have for emblem and design his own armonal bearings, his own 
loved flowers, or even favourite objects, as be dependent on the good 
graces of the manufacturer, whose object is perhaps to eink individuality 
for generality. Wherever gentlemen, even under present circumstances, 
bave the means, a preference is always shown to individuslise themselves. 
It is much more agreeable to go into a room in which the decorations are 20 
formed than where they have no relevance. If family crests and badges are 
introduced in a cornice, or animals or flowers are adopted in ornament 
which recall perhaps some distant climate where honour has been achieved 
or wealth attained, there are ideas communicated to the mind beyond even 
tha pleasure from well designed and well executed artistical productions, 
and the mind likes what is most practical, most individual, and most human. 

Pursuing the train of these reflections, we have little doubt, and with the 
evidence there is, we ought perhaps to say no doubt, that it was the co- 
operation of all intelligent minds which among the Greeks and Romans 
gave а catholic Impulse and progression to art. The suggestions of a Pericles 
must have been of value to Phidias; the inspiration of Michael Angelo was 
refreshed by his associations with the learned of his day; the companionship 
of Johnson and Goldsmith had its charm on the works and writings of Sir 
Joshua; and we believe that the energies of Barry may be upheld by his co- 
partnership with those who are moet eminent in scholarship, most refined іп 
taste, and most illustrious in political action. Looking at our group of 
tombs it is not displeasing to imagine that sometimes the design was prompted 
by the mourner, or was a tribute to the feelings of the deceased; that there 
was something higher than the compliance with a form of society, or the 
eelf-eatisfaction of paying a last debt, and accepting а free discharge from all 
farther claims on sympathy or remembrance. If the ready wit of the carver 
sometimes prompted the design, we may allow that quite as often the bal- 
lowed feelings attendant upon affliction and death шау have infiuenced the 
inspiration; at say rate, on looking aronnd us we cannot recognise our English 
Church-yard characteristic—* To headstone as per pattern.’ 

Among the urns is а ашай one to which we should like to refer, but which 
is now unnumbered. It is a square block, has a bas-relief of a husband and 
wife, cach a balf length in profile, looking at the other. The design of the 
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comb in the wife head is worthy of notice, it is in shape something li 
the crest of ahelmet. The execution of these figures is good. 

No. 12 is а sepulchral vase or bow! of alabaster uninscribed, which is elo- 
gantly covered with foliage. It was found in a tomb near Naples. 

No. 22 is a square block with a carved top. One face of the square is 
carved, and bears a tablet surrounded with ivy foliage, freely designed. It 
is dedicated to Claudia Fortunata, by her husband, and was at one time in 
Sir Hans Sloane’s collection. As these urns were for holding the ashes of 
the dead, they mostly have a top, which in the case of cubic blocks, із de- 
signed like a pediment with returned ends. 

A tablet to Cornelia Servanda (13) bas a female figure in relief sitting о? 
lying on a couch, so that her face is shown. On each side of the couch is a 
larger sized medallion, half length. The size of the tablet is about 18 inches 
by 16. This small space is well filled by the several parts of the design, and 
is much more pleasing than the tablets usually seen оп our church walls, and 
having more surface than work. 

Letter-cutting seems to be the chief art in tomb-making here, and even in 
this mechanical pursuit we have not gone beyond the ancients. Msat of the 
Greek votive inscriptions in the Elgin roem sre by professed letter-cutters, 
and are remarkable for their sharpness, neatness, and regularity. The lines 
are straight and equidistant, the characters uniformly cat and placed in exact 
accordance with each other. On the Roman tombe the inscriptions are often 
cut by the workmen, and are not so regular. 

No. 11 із an urn of а flat square altar-shape, It is dedicated to Julia 
Attica, and was formerly in the Burioni Villa. The composition is very 
pleasing, though the details are inappropriate. The top forms аз usual а 
pediment. 

No. 27 is a square altar-shaped arn, dedicated by Marcus Junius Hamilius 
to himself and his wife, Junia Pieris. The size is about а foot cube. The 
composition represents a pediment supported by two pilasters, and ір, like 
some others, of an architectural character. The pilasters are filted is with 
foliage. Within these there is an oblong tablet bearing the inscription, and 
supported by two griffins. Underneath the tablet, and between the griffins, 
is a wreath surrounding a medallion. 

The urn of Pompeius Justinanus (No. 7), is original. It may be called a 
alice of a cylinder fluted, and having in front a large tablet with dentelated 
ends. The labour on this із not much, bat it is recommended by the singu- 
larity of the design. 

No. 4 is dedicated to Vernasia Cyclas, the wife of a man of liberal rank. 
This is one cube placed on the top of another, with a pediment cover. The 
composition shows much variety of detail. The pediment is supported by 
two jointed torches flaming, and which rest on lions’ claws. The upper part 
of the space within is occupied by the tablet, which is inscribed. Hanging 
over this is a featoon of fiowers, the ends of which fall down nearly to the 
bottom of the composition. Below the tablet is a doorway with a pedi- 
ment; within are the figures of the husband and wife in high relief. The 
whole rests оп a moulded base, but which is perhaps modern. 

Мо. 18 was presented, in 1837, by Mr. Mackinnon, М.Р. It is dedi» 
cated to Tiberius Claudius Lupercus, а freedman. It is a square block 
with a pediment top. Within the front of the pediment are two birds 
pecking ata vase. The corners of the cover bave a honeysuckle orne» 
ment. The face below is filled with an inscription within an oaken 
wreath, which is held up on each side by a winged genius, forming like- 
wise a support to the corner. The plinth is moulded, but is modern. 

No. 1 is remarkable for being solid and without any inscription, and 
therefore it can never Бате been used. It із a square block, having on 
its front a bas-relief of a figure leaning on a couch and offering a fillet or 
wreath toa boy. This is said to represent a funeral feast. This anfizished 
urn was likewise presented by Mr. Mackinnon. 

No. 8 is а square block dedicated to Titus Titulenus Isaurieus, for- 
merly in the Mattei collection. It has on its front a relief of a figure re- 
clining on a couch, and below it an inscription, The pediment is en- 
riched. 

No 93 із a square block urn, with a plain pediment top. In this case, 
there is no artistic decoration, and the simple inscription is the only matter 
of interest about it, for the means of him who raised it were most likely 
less than his affection, The inscription, which is in large letters covering 
the front, 12. To Lucretia, who lived xii years and vili months. Her 
father raised this to her manes.” 

No 86 is an arn dedicated to Decius Albiecus Cilicinus, It is a Im 
cubic block, with a high pediment top, which is enriched with а vase at 
which two ravens are pecking : they are freely carved. Below is a tablet 
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with a masque of Bacchus оз each side, from which a festoon falls, amid 
which are other ravens. 

No. 17 is dedicated to Cossatia Prima, and was fonnd, іп 1788, in 
the grounds belooging to the Villa Maroni, near Rome. It із а cube and a 
half without atop. At each corner is a pilaster, filled in with foliage. 
Within is a large tablet, surrounded at the top and sides by rich foliage, 
or what is called arabesque. Below is a Cupid in a car driving four 
borses, perhaps those of the Sun. The whole is very pleasing. The sides 
of the ura are ornamented with ploe-trees. 

No. 33 is a vase of a broad oval form. On the front із a small tablet. 
On each side is a stork, between which, twining around their beaks, is a 
serpent. On the back are two storks dsinking out of a vase. There аге 
other enrichments, The urn was diseevered іп what is called the Ager 
Romanus, in the neighbourhood of Rome. It is remarkable as being dedi- 
cated to Pompey Locasto, aged 65, Attilla Clodia, bis wife, aged 00, and 
Pompey Locusto, their son, aged 21, who all died of poison in one day. 

The jatroduction of the stork in thls monument suggests how frequently 
and appropriately it might be used in our tombs, as tbe emblem of filial 
piety, while the fabled pelican may be made to represent maternal piety. 

While speaking of the urns, we cannot but regret the destruction of the 
N. V. Room of the Towniey Gallery, which was fitted ор with niches 
like a Roman family vault. The niche was called а columberium. One 
sepulchre pear Rome, that of the dependents of Livia, the wife of Augus- 
tas, broken open іп 1726, contained at least 800 urns. Fabricius asseris 
that the freedmen formed themselves into guilds for building these tombs 
at a joint expense, the niches being appropriated by lot, or otherwise. 
Perhaps there were speculators among the Romans who sold niches to the 
lower classes, in the manner of grave-yard trading із Loodos. 

No. 6 is а specimen of an ойа or round urn of earthenware, One is 
dedicated to Anniolena Servilia. The olle were used for persoas of the 
lower elasses, freedmen, and slaves, and were sunk іп the wall, within an 
arch, the lids only belag visible. An inscription was put in front. 

On the оға No. 18, а family are represented mourning over a dead 
female. Under the couch are her sandals and a dog. 

No. 14 is ап urn formed аз а round temple. The cornice is upheld by 
three Termini and by six Ionic pilasters. The whole decorated with fes- 
toons. It is dedicated to ВегоШа Zosimenes. 

Мо. 15 is not remarkable for its subject, but as having been engrave so 
long back as 1508 in Boissard’s “ Antiquitates Romans.“ 

No. 21 is not Roman, but Etruscan. It is of baked clay, with a bas- 
relief representing, it is said, Echetlus fighting for the Greeks with a 
ploughsbare at the battle of Мағаһов, The top has a leaning female 
figure, lying on a pillow. This is rudely executed, and has an Etruscan 
inscription undeciphered, 

No. 25, a plain urn ос vase, dedicated to Flavia Valentina, still contains 
the ashes of the female to whom it is inscribed, and was found, іп 1772, on 
the Latin Way, two miles from the Gate of the Lateran at Rome, 

Many of the urns are brought from the immediate neighbourhood of 
Rome, and аге, therefore, specimens of the metropolitan workmacship, 
They are, however, chiefly of late date. The locality of No. 4 is not 
stated, bat from its being dedicated to the wife of a Seriba Cubicalaris, it 
із most probably Roman. Io Gruter’s time it was in a collection at Rome. 
There has been some disonssion, by the bye, as to the letters F. A. P. on 
this monument. They are, perhaps, the carver’s initials, No. 17 was 
found, as already stated, near Rome. Nos, 20, 81, and 88, were found in 
the Villa Pellochl, near the Pincian Gate at Rome. No. 26 was found at 
Rome. No. 30 seems to be Roman. Мо. 88 is already described as Ro. 


man. 

Some of the urns are Neapolitan, as Nos, 12 and 29, from Sir William 
Hamilton's collection. 

Besides the urns are Roman cippi, in the form of a low square or round 
column, or rather portion of a column. They resemble altars in form, and 
were used for other purposes besides monuments. There are many in 
scribed sepulchral cippi in the British Museum, the designs of which are 
equally worthy of attention with the urns, 

Though we have alladed to Etruscan tombs, we shall net here give any 
description, The collections of funeral monuments із the Museum are 
large. The Roman have been already extensively described; the Etras- 
aan аге no less interesting. The Lycian tombs in the new rooms are on а 
large scale. Many of the Egyptian relics are of a monumental character; 
and the Etruscan paistings in the upper rooms are likewise from tombs. 
There are various specimens of Greek monaments. 


It ja mocb to be regretted that the collection of Reman bests is aot 
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larger, for a series of this kind ін very interesting from its practical and 
individaal character. Sach an assemblage as that in the Louvre, the 
Vatican, and other continental galleries, awakens very agreeable emo- 
tions. The conntenances are truthfal and life-like, while there is an inde- 
pendent interest in the historical associations they suggest. Thus 
there is a doable influence of art and liberal study, which is well worthy 
of cultivation. Whoever compares the two, will find far less attraction ір 
the most beantifal busts of the ideal—even in the Apollo, Venus, or 
Diana—thac in the company of а few plain Romans. There is generally 
а steadiness and solidity in Roman features, which is agreeable to an 
English spectator; he seems at home among a people who have been 
dead for fourteen hundred years, and noder the influence of the conforma- 
bility of character he recognises little difference of race. Strange as it may 

a gallery of Romans is not un-English, and is much less strange 
Шап a gallery of ancient Greeks or modern Frenchmen. We should, 
therefore, much like to see the series of heads and busts in the Museum 
extended, even by the addition of copies, which can be readily obtained, 
asso many busts of Roman emperors and public characters have been 
found, 

When put іп comparison with portrait heads, the ideal busts of gods 
and heroes are tame, and they suggest strong doubts as to the sonndaess of 
idealization in art. This is to be accounted for on simple principles: іа 
nature there is nothing without-its beauty, so there is nothing without its 
defect ; still less is there to be found the unalloyed preponderance of any 
quality, for the balance is always кері ир. It may be said that the ideali- 
sation of 4 Jupiter or a Venus in which imperfection is not to be found, is 
therefore beyond humanity and godlike; but as the mind of man bas a 
greater sympatby for manly attributes than for godlike qualities, of which 
it knows nothing, so whatever praise may be awarded to the ideal, it is 
disenchanted by reference to the natural, and а higher idea is communi- 
cated by the latter than by the former, 

In the Museum, the busts are, for the present, arranged in groups oa 
shelves, Thus we have а group of gods, of beroes, of emperors, and of, 
empresses. We recommend the visitor to compare Minerva, Bacchus, 
Apollo, Diana, and Jano with Jalins Cæsar, Hadrian, Nero, and Severus, 
or even with Otacilla, Sabina, Faustina, Domitia, and Olympia. 

We believe a greater development of the department of portrait busts 
would be found useful in its influence on the public mind, beisg congenial 
with the English character. It is much to be regretted that in the metro- 
polis there is not as yet any large collection of ancient or modern busts, 
though the Palace at Westminster promises in some degree to supply the 
loss of the latter. This Palace will give us the example of ап historical 
gallery, of which the French have a specimen at Versailies, and the Bava- 
rians at Munich. А zealous chief commissioner of the Woods and Forests 
might cheaply distinguish himseif by collecting together the portraits and 
historical pictures in the royal palaces and national museums, and laying 
the foundation of an historical gallery. It is true we have fragmentary 
collections now, as that of portraits in the British Museum In the Natural 
History Rooms, and of marine pictures at Greenwich. It might, perbaps, 
be worth the while of the British Institution, or some other artistic body 
to get up an exhibition of historical works of art. The Society of British 
Artists is ambitious of distinction—it may take advantage of the hint. 

The British Museum collection of heads, although small, has many of 
interest. In the Greek series are two attributed to Homer and Pindar. 
No, 43 із Periander, a tyrant of Corinth, one of the seven sages, who lived 
about 9470 years ago. It may be questioned whether this is a likeness. 
Мо. 96 is the tragedian Sophocles, the contemporary of Pericles, Thu- 
cydides, Phidias, Eschylus, and Euripides. No. 82 is Pericles, and these 
two busts bring us in association with the illustrious men of twenty-three 
centuries ago. It is to be noted that Pericles wears a helmet, which 
Plutarch says was adopted by the sculptors to conceal the bad proportions 
of bis head, which was Hkened іп shape to that of an onion. No. 20 is 
thought to be Hippocrates, the physician, It is from Albano, from what 
are thougbt to be the remains of the collection of М. Varro, who says 
Play collected seven hundred portraits of eminent шеп, No. 96 gives us 
Diogenes, the cynic, the contemporary of Alexander the Great; and 
Мо. 38 is another, the great orator Demosthenes, Мо. 34 is the philoso» 
pher Epicurus, the head of a sect. No. 3, Room XII., is the head of 
Aratus, a poet aud philosopher, and bears the name of Eraclite. Sopho- 
cles, Pericles, Demosthenes, and Epicurus are Athenians, Whoever 
views this collection cannot bat regret that it is not larger, that we might 
become more familiar with the countenances of the favoured heroes of oar 
boyhood, We think it would be no unfitting compliment to the memory of 
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ап eminent promoter of art, to place the bust of Pericles із the Elgin 
collection, the chief beauties of which were created under his patronage, 
for Phidias could not have wrought bat under the treassrerehip of Peri- 
cles, 

The Roman heads are happily more eee, bat far fre enough to 
satisfy curiosity. No. 51 is Augustus, a Napoleonic countenance. No. 53 
is ап original bast of Marcellus, the favourite nephew of Aagustus, dedi- 
cated by the body оѓ Decemvirs. Tiberius Cæsar follows Acgustes in 
time. Мо. 65 is Messalina, one of the wives of Claudias, and the most 
infamous woman of her day. The fashion of her hair is worthy of notice, 
as indeed is that of most of фе empresses. Some of the modes of bead- 
dress are far from inelegant, while others are quite as peculiar as anything 
modern, as for instance those of Sabina and Domitia. At any rate, a 
Roman collection Is one of the last places in which any support oan be got 
for the doctrine of classicality in busts. The Romans were quite content 
to be featured according to the fashion of the day—the women in partion- 
tar; while the greatest fear of a modern sculptor is to pay any such 
homage to the costume of his time. 

No. 44, Nero, pina attention. His low forehead, marked eyes and nose, 
and large lower jaw, countenance the unfavourable accounts of his ebarac- 
ter, and we confirm our prejudices and dislikes, as most probably the Ro- 
mans did, by looking at the iikeness of the man. : 

No. 18 is the glutton Vitellius. Мо. 1, Воот IV., is Trajan, a very 
business-like looking man, with a forehead not over large. Of Hadrian 
_ there are two busts. 

No. 58 is Julia Sabina, niece of Trajan and wife of Hadrian, a matronly 
lady with ber balr plaited and netted, as already mentioned, іп rather a 
peculiar manner. Мо. 18 is Antinous, the notorious favourite of Hadrian. 
No. 43 is Elius Cæsar. No. 11 is the illustrious Antoninus Pius. As 
we have noted of the hair of the ladies, so may we of the other sex. 
There is mach variety in the mode of wearing it, which often approaches 
the modern style. No.6, Room IV., is Marcus Aurelius, another philoso- 
phic emperor. He is dressed as a Frater Arvalis, a priestly officer. No. 
32, Annia Faustina, is his wife. Her hair is worn quite plain, simply 
parted. No. 7 is Lucius Verns. 

No. 20 is Severus, опе of the emperors who visited Britain, where he 
died at York. No. 51, Room VI., is Caracalla, a fitting companion head 
tothatof Nero. No. 89, his wife, Plantilla, has a fanciful mode of wear- 
ing ber hair, but one not ungraceful. No. 85 isthe elder Gordianus. Мо. 
51, Room XI., is that of a Roman lady of rank, whose head-dress is re- 
markable and rich. As the lady is not known, it is most valuable as ап 
illustration of costume. No. 54, the bust of a little girl, shows one of the 
fashions of wearing the hair, made up into little plaits and tied in a top- 
knot. 

( To be continued.) 


PHOTOGRAPHIC MANIPULATIONS, 

The great beauty of photographic pictures and the varied uses to which 
the art of photography may be applied, invest this wonderful discovery of 
modern science with surpassing interest, and to the successful operator it 
possesses great fascination, As the manipulations, however, are numerous, 
and require great care—for a defect іп a single one may prevent апу re- 
sults from being obtained—the art bas not yet been so extensively practised 
as it deserves to be, and as we have little doubt it will be ere long. Many 
bave been prevented from commencing by the difficulties which en- 
compass the process, and many, after making the attempt, have abandoned 
it in despair of being able to succeed. These obstacles are in a great 
measure owing to the want of clear and satisfactory directions for conduct- 
ing the various manipulations, and though it is extremely difficult to de- 
scribe the processes of ап art requiring so much nicety so as to insure suc- 
cess, we will endeavour to give such directions that we trust will enable 
most persous, by a little practice, to produce good photographic pictures. 

We аге the more induced to hope that we shall succeed in this attempt, 
from haviog worked out the problem with such imperfect light only as the 
printed directions afford, and baving experienced by many failures the 
points wherein such directions are vague and imperfect,” 


“Тһе most comprehensive work on the subject that we bave seen is” 


Manipulation,” lished by Messrs. Knight aod toss, Which within a emali com 
roata of mott Phe varied Снан уунан but t falls io many points as a gaide 
two unini 
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Since the original discoveries of the means of fixing the images of the 
camera obsours, by М. Daguerre and Mr. Talbot, many variations ia the 
proeseses have been discovered, bat we shall confine ourselves to the 
deseription of the Daguerreotype and Oalotype, which bave hitherto been 
unrivalled із practice by any. The distinguishing characteristics of the 
inventions of М. Daguerre and of Mr. Talbot аге, that in the former the 
image is impressed on а metal plate, and is subsequently rendered visible 
by the vapour of mercury; whilst in the Calotype process the pieture is 
produced directly on paper, by the influence of the rays of light on the 
salts of silver. We propose in the first place to describe the manipulations 
of the Daguerreotype. 

The apparatus essential to the Daguerreotype artist, in addition to the 
silvered plates, consists of the following articles: an achromatic camera 
obscura fitted with appropriate slides for holding the plates, iodine and 
bromine boxes, a mercury-box, three or more “ buffs,” and a spirit lamp 
with stand for holding the plates. The chemical and other materials are 
iodine, bromine, spirits of wine, mercury, cotton wool, tripoli powder, rouge 
or“ finishing powder,” and nitric acid. 

The plates are now so well finished in the manufacture that with new 
plates comparatively little preparation is required. There are two kinds 
sold by philosophical apparatus makers, the опе French, and the other 
English ; the former of which are cheaper, but the plating of silver being 
much thinner, it is adviseable for beginners to pay the higher price, as is 
the course of cleaning the plates after failures, they soon come to the 
copper, and the plate is then useless. In order to clean the plate 
it must be placed on a holder of some kind, to keep it firm when rabbed. 
For small plates a piece of wood, nearly the same size, will answer very 
well, the plate being held by the edges. Then take a small piece of prepared 
cotton wool, freed from all grease aod dirt, which form into a ball, and dip 
it into a mixture of tripoli powder and of nitric acid dilated with one 
fifteenth part of water; a few drops of the mixture will be sufficient, In 
rubbing the plates, it is usual to direct that the cotton wool should be 
moved in a circular direction, forming circles on the plate of different sizes ; 
but we believe the most successfal artists polish their plates by a motion 
directly across. In giving the last polish, indeed, it is essential that the 
motion should Бе in lines across the plate, otherwise it would look misty 
when held in the direction in which the picture is to be viewed. This 
effect is owing to the minute seratehes which will remain even after the 
most careful polishing, but when the plate is looked at transversely to the 
lines of the scratches they are invisible, and a black mirror-eurface is pre- 
sented. After rubbing with cotton wool and tripoli, take some fresh votton 
wool, and rub till a bright polish is obtalned. The finishing polish is given 
with the “ buffs,” which are pieces of wood covered with well washed 
cotton velvet, Some finishing powder, oonsist ing of lamp-black and rouge, 
is dasted over the first buff, and the plate is rubbed along it briskly, taking 
аге that the fingers do net touch. This operation is repeated on two or 
three other clean Байз, іп order to remove the slightest trace of grease. 
When the polishing is Goished, the plate should have a fine black mirror- 
surface, when held ір the direction in which the pieture is to be looked at. 
If the plate after use becomes soratched, it will be requisite to apply 
some fine emery powder and oil with cotton wool before applying the 
tripoli. In case апу drop of mercory should adhere to the silvered surface, 
the plate should be heated by holding it over the spirit lamp with a pair of 
pliers until the mercury is evaporated. Some operators, always 
beat the plates, for the purpose of expelling greasy particles. It cannot 
indeed be too strongly impressed on the Daguerreotype artist, that the pere 
fection of his pictures will depend іп a great measure on the cleanness 
of the plates. 

The vext operation is to coat the plate with iodine. The iodine mast 
be scattered evenly over the bottom of the iodine-box, and the plate ex- 
posed on its frame with its silvered surface downwards. In about balf a 
minute the silver will become a gold colour, in consequence of the vapour 
of the iodine having entered intocombination with it, and formed an iodide 
of silver, The length of time requisite for exposure to the iodine depends 
much ou the temperature. At about 70° Fahrenheit, 80 seconds will be 
sufficient for a small plate, but it must remain till И acquires а golden tint, 
distinct from the brassy bue it at first assumes. If it remain longer, the 
onlour changes to pink and to lead colonr ; in which case the plate must be 
polished afresh, and the operation renewed. The iight need not be ex: 
claded during the jodising process, bot the plate should only be exposed 
to its action instantaneously. The iodised plate might now Бе put in the 
camera, and in the couree of five minutes, in a very bright light, a perfeet 
picture would be obtained after exposure to the vapour of mercory, It 
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was ia thie mode that М. Daguerre operated; for in his original invention 
iodine alone was used. The inconvenience of so long an exposare to light, 
however, especially in takiog portraits, was seriously felt, and after many 
investigations for the purpose of quickening the process, it was discovered 
that bromine in addition to the iodine would act with great efficacy as an 
accellevator; and now Daguerreotype pictures are by this moans some- 
times taken іп less than a single second. 

in submitting the iodised plate to the action of bromine the greatest care 
ia required; for if the bromine be deficient, the plate will not be sufficiently 
sensitive, and if the bromine be in excess, the picture will either not be 
formed, or the plate will be covered with a mist, The simplest way of 
operating is with the common bromine pan, which is a shallow fiat-bot- 
tomed vessel, with a cover of glass, ground tight to the edges, to keep ір 
the suffocating vapour. А ledge inside the vessel holds a support, usually 
mede of slate, for the plate to rest on with its silvered side downwards. 
It is most desirable to ascertain accurately the strength of the bromine 
‘water, and to have it uniform in all operations; а close approximation to 
aniformity may be obtained by mixing a given measure of distilled or rain 
water with saturated bromine water. The saturated bromine water is 
easily procured by pouring some bromine into a stoppered bottle of water, 
taking care that there is more bromine than the water will dissolve. A 
convenient solution for use is 40 parts of water to 1 of the saturated solu- 
tion, whieh will then be of the coloar of pale sherry. As mach of this 
diluted solution mast be poured into the bromine pan as will cover the 
bottom, and then introduce the iodised plate. If the plate has been well 
fodised, the vapour of bromine will impart a rose tint to it in about 
thirty seconds or less; but it is safer to remove the plate before it has re- 
ceived as much bromine as will give extreme sensitiveness rather than ran 
the risk of giving it an excess. The plate is uscally returned to Ње iodine- 
box for a few seconds, but this is not absolutely necessary. It must be 
observed that in the process of bromining. the length of time required will 
depend in а great measure on the iodising. A plate thet has bat a pale 
gold tint will require fess bromine than one that has become of a darker 
coloar. The tone of the picture is much improved by adding abont 50 
drops of muriatic acid to each ounce measure of the saturated bromine. A 
preparation of bromine has lately been made, called “ accelleratiug powder, 
which is very convenient in use, and produces a pleasing tone of colour. 
It has also the advantage of greater certainty, if a fresh quantity of the 
powder be nsed each time; for this, as well as the bromine water becomes 
rapidly weaker by exposare, therefore it is advisable for beginners to renew 
the accellerating mixture each time of asing. When experience has been 
gained, it wili be saffcient to add a few drops of the saturated bromine 
till the water attains the proper соіоог. Care must be taken to exclude 
the light of day from impinging on the plate after it has received the sensi- 
tive coating, abd it must be viewed only by the light admitted through the 
chink of a door or of a window shutter. The necessity for this precaution 
will be evident on considering that the rays of light which are sufficient to 
produce an impression in the camera in а few seconds аге admitted through 
bat one small aperture, and that when a plate is exposed to the light it 
receives rays from all surrounding objects. 

When the plate is properly prepared and enclosed in the sliding case 
which accompanies the photographic camera, we have arrived at that part 
of the operation which requires the most judgment and experience—the 
exposure to the influence of light. The frst things to be done are to seleet 
the point of view, and to adjast the focus of the lenses во as to obtain a dis- 
tinct image with sharp outlines on the trial screen of groend glass. If 
the object to be taken be a building or a view, no directions need be given, 
as the judgment of the artist will gnide him; but in taking a portrait much 
attention to minute particulars will be requisite to bring ont a satisfactory 
result. The following general directions will be found useful aids in the 
endeavour. Care must be taken that no dark shadows fall on one side of 
the face, as they will be exaggerated in the Daguerreotype likeness and 
give great sternness to the expression, To avoid this, it is almost indis- 
pensable to operate in the open air. The camera should be elevated to the 
leval of the face, in order to obtain the greatest perfection in the delineation 
of the features. The dress should not expose any large surface of white, 
for those parts would be solarised before other parts have had sufficient 
light; therefore it is usual, when collars or shirt-fronts appear, to cover 
them with black, which is withdrawn when half the time of intended ex- 
posure to light has elapsed. When the sitter has large overhanging eye- 
brows, it is extremely difficult to prevent the eyes from being thrown in 
sbade, which gives а fearfally disagreeable expression; it is best in these 
cases to take the likeness en profile. The background should be sufficiently 
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light to throw ont the figure and face without being too bright; bat this is 
a point that the judgment and taste of the operator will determine, bearing 
ia mind that the red rays make little more impression on the plate than 
black, and that the brightness of yellow and orange is also greatly dimi- 
nished. Another poist which it will be advisable to attend to is the per- 
вова! appearance of the sitten If a child, or a handsome young person, 
be the object, the focus sbould be as accurate as possible; but for those 
advanced ів age, or who have defects оп the skin, it is advisable to adjust 
the focus of the lenses 20 as to obscure those defects by blending the raye 
of light. There are many other minor points that will require attentioe, 
bat taste and experience will guide the artist to perfection in such details Я 
ое general directions here given will be found sufficient for most осса- 

When everything is property adjasted, the case whieh contains the pre- 
pared plate must be substituted for the screen of ground glass, and the 
slide that exposes the plate to the image mast be drawn up, taking care 
not to shake the camera so as to alter its position. The instant that the 
light impinges on the plate an effect is produced on the sensitive iodine 
coating ; and it is the most critical poiat of the whole process to determize 
how long the action of light shoald continue. As there is no visible im- 
pression made on the plate by the rays of light, to guide the operator, he 
сап only judge by experience—after numorons failures and а few succesful 
efforte—when the light should be excluded. То aid in gaining this екре- 
rience, however, some general directions may lessen the number of 
failures. ` 

We will suppose the artist to bave prepared plates іп a uniform manner, 
and of such а degree of sensitiveness, that they will take a building on 
which the sun is shining in three seconds. When the sun is obscured, 
the plate will require six, eight, ten, twenty, or thirty seconds to suffici- 
ently receive the impressions of the ray from the same object, according 
as the clouds are rarer or more dense. As so much, therefore, depends 
on the state of the atmosphere, and as а second more ог less will effect a 
much greater change when the sky is bright than when it is obscured, it is 
always much better, especially for tyros in the art, to operate on a gloomy 
day, for thes the error of a few seconds will not much impair the effect ; 
taking care to give, ander such circamstances, what is considered rather 
an excess of light. In taking the largest-sized view that the camera will 
edmit, a diaphragm is used to confine the rays to the centre of the glass, 
for the purpose of avoiding the effects of aberration ; and as the diaphragm 
greatly diminishes the qnantity of light, it will be necessary to make al- 
lowance in the time of exposure in proportion to the covered surface of 
the object-glass. For portraits, it is desirable of course to diminish the 
time of sitting to the least possible quantity, and some portraits have been 
taken іп the fraction of a second, bat the chances of success under sach 
circumstances are greatly diminished. It is hazardous, therefore, to 
attempt to operate in so bright a light, and the effect is not nearly so 
pleasing, even when successfal, as when the portrait is taken under a more 
sombre influence. We have been most sucoessful when operating in the 
open air, about six o’clock on a summer’s evening, with the sun obscured 
by light clouds, allowing the plate about twenty-five seconds exposure to 
the light in the camera, which is one of Mr. Ross’s manufacture, with 
double lenses and 13-inch aperture. When portraits are taken in a room, 
a longer time is required, because the light is then screened from the sitter 
on all but one side. Much, again, will depend on the colours of the 
objects to be depicted. If they be light, the impressions will be more 
quickly made, and if dark an additional time should be allowed. The 
effect when a Daguerreotype plate has had too much or too little light is 
easily perceived. Too much light will cause the white parts of objects to 
appear blue, the blacks become brown, and the finer demarkations of 
shading are destroyed. Snch a picture is said to be “solarised” or 
“burnt.” On the contrary, in a picture which has not bad sofficient light, 
the lights and shadows are іп stroug contrast, and the darker portions of 
the object are not developed. With a still Jess degree of light, there is a 
general feebleness of impression, which no length of exposure to mercury 
vapour will strengthen, 

The plate having been withdrawn from the camera, it is next transferred, 
in the dark, to the mereury-box, to bring out the latent pictare. This is 
the most interesting part of the process, for now we have to ascertain 
whetber all the tronble and care we have bestowed have been thrown 
away, or whether we have succeeded in obtaining a perfect рісіпге 
most exquisitely finished. The impressions made on the jodine and bro- 
mine by the rays of light, though invisible, have yet such efficacy as to 
expose those portions of the silvered plate to the action of the vapour of 
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mercury, whilst (һе other parts are impervious to its action, Тһе mercury 
vapours thus form the lighter parts of the plotare, whilst the dark polish 
of the silver plate constitutes the shadows. The perticles of mercury 
deposited on the plate are so minute as to be scarcely visible by a power- 
fai microscope, and the evaporation of the liquid metal at the ordinary 
temperature of the atmosphere is sufficient & bring out the Daguerreotype 
picture when placed over it—bat this would require three or foer hours. 


To facilitate the operation a spirit-lamp is nsed, which should be carefully ` 


applied, that the mercury may not be too much heated. The mercary- 
boxes usually sold have thermometers attached to them, and the tempera- 
tare should not exceed 150° Fah.; but a little experience will teach how 
to regulate the heat without a thermometer, by applying the fiogers occa- 
sionally at the bottom, which should not become too bot to be touched. In 
а minute or two the pictare will begin to develope itself, and will then 
gradually соте out till it attains Its greatest distinctness. If it remain too 
jong, the details become less sharply defined; it is better, therefore, to 
remove the plate when all the objects appear distinctly developed. It is 
generally recommended to heat the mercury to the highest point allowed, 
then to withdraw the lamp till the mercury cools, and apply heat again, 
aud во on until the deposition of mercurial vapour is completed; but we 
prefer lowering the flame of the spirit-lamp, so as to produce a mere glim- 
mer, and to allow it tu remain burning for three or four minutes, after 
which to leave the plate undisturbed till it cools. If, when this process is 
completed, there appears a perfect рісіпге when the operator peeps into 
the box with a taper’s light, the pleasure he experiences amply repays all 
the trouble he has taken, and he will feel disposed to exult as much at the 
product as if it were the result of his elaborated skill, whereas his only 
achievement bas been that of having fixed the pencillings of Nature. 

The picture is now obained, but it is not yet secured. Were it to be 
exposed to light, the sensitive coating stili upon the plate would pass 
through a variety of changes of colour, and darken into a purple. To 
prevent the farther action of light, the plate must be immereed in a solution 
of hyposulphite of soda, in the proportion of not less than half an oance 
to a pint of distilled water. This solution should be poured into a shallow 
vessel—a soup plate will answer very well—and the Daguerreotype 
should be Immersed with its face upwards. Lift the plate gently up and 
down on each side, and in a few seconds the iodine will be removed. Then 
take the Daguerreotype carefully out, and immerse it іп another vessel 
containing distilled water, if warm the better, and again in another bath 
of distilled water, to remove all traces of the soda. If these washings be 
done carefully the picture will be uninjured, but it wili require great care 
in the subsequent process of drying to avoid impairing its effect. The 
plate mnst be held in a slanting directiou for the water to drain off; care 
being taken to see that no particles of dast have settled on it, for if there 
baye it must be again immersed in water. The spirit-lamp should be 
applied at the upper edge'of the plate, and by blowing on it the drying 
will be promoted. Should the water collect on parts of the plate as if it 
were greasy, instead of spreading over the surface evenly, it must be blown 
away if possible before it dries, otherwise a mark will be left on the plate 
that may spoil the picture. Numerous annoying occarrences of this kind 
will happen, and it may be observed that the more strongly the picture is 
brought out, the more liable it is to be injured in the washing. It has 
occurred to us that one of the most beautiful pictures we have succeeded 
in obtaining, which was very distinct in details, forcible, and a pleasing 
likeness, was completely spoiled by stains in the subsequent process. The 
soda solution and water should not be twice used, lest any iodine remaining 
in the vessel should cause a stain, 

‘After washing, the picture is permanent, and in this state all the first 
Daguerreotypes were finished. The thin film of meroury, however, is yet 
easily removed by a touch, пог has the picture attained the brilliancy and 
tone which it receives from the subsequent procesa of fixing by gilding, 
which was invented by М. Fizeau, to whom the Daguerreotype art is 
much indebted. For gilding the plate, a diluted solution of chloride of gold 
and of byposniphite of soda is employed; in the proportions of 15 grains 
of the chloride to a pint of distilled water, and 45 graine of the hyposul- 
phite in the same quantity of water. These should be dissolved in sepa- 
rate vessels, and then the gold solotion poured very grudually into the 
other, stirring with а glass rod all the time. If this mixture of the two 
solutions be not carefolly made, or if the soda solution be poured into the 
gold, the resolting mixture will be black, owing to the deposition of sul- 
phate of gold. The quaatity indicated will serve to gild a great number 
pf plates, and may be kept for use as wanted. The plate to be gilded 
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must be placed horirontally, with its face upwards, on the lamp-stand. 
The surface is to be then floated over with spirits of wine, which may be 
poured oa it and quickly drained off,—the only use of the spirits being to 
facilitate the flow of the gold solution, As much of the dilated chloride 
of gold is poursd on as the plate will retain on its horizontal surface, and 
then the spirit-lamp із to be applied beneath to beat all parts equally. 
Presently the liquid will emit vapour, the picture will improve in bril- 
Hiancy, and soon afterwards small bubbles will appear, at which point the 
process must be stopped. The gold is then poured off, and the plate 
washed with warm distilled water, and dried with the aid of the spirit- 
lamp, in the same manner as after the first washing. 

The operation is now completed, and if every part of the process have 
been conducted with care and jadgment, the artist is io possession of a 
picture which, in accuracy of outline and in the exquisite beauty with 
which it is finished, far surpasses any work of mere art. Не шау gare 
iong on its wondrous (details with delight, which will be not a litile 
enhanced by the pleasing self-deception that it has been done by himself! 
All his trouble seems recompensed—all his failures but increase the plea- 
sure of this one complete success—and the difficulties he has had to 
encounter in gaining the prize ouly add to its value, Не sees henceforth 
АП dlficulties removed, and in fall confidence of bis powers be even bopes 
to attain still greater perfection. 

Let not the variety and required care of the manipulations discoorage 
any who have a taste for the art from commencing the work, since perse- 
verance is almost sure to be crowned with succese. For two whole дауа 
were we іп our first efforts without obtaining the trace of an image; and 
when at length a perfect picture burst into view in the mercury-box, the 
delightful feelings of the days of childbood seemed to be restored. By 
attending to the directions which our experience and recollection of diffi- 
culties surmounted suggest, the way will be in a great measure cleared, 
and it will be a source of gratification to think we have removed any 
obstacles that obstruct the attainment of success. 


THE HOUSE OF PEERS. 


Sin—My ideas and notions may be so very peculiar that there is no 
danger whatever of their contaminating public taste; which being the case, 
you will, perhaps, allow me to express my own opinion of the House of 
Peers. In a word, then, I take it to be if not exactly a failure, very fer 
below what was to be expected—at least desiderated. Ав to conception, it 
is positively null: the character is that of a chapel, not of а senate-house ; 
euch is certainly the general idea, without any attempt at further or dife 
ferent idea. No original aud poetic grasp of mind has been exhibited by 
the architect, who has шегеіу appropriated to the occasion what he found 
ready made. The impressive solemnity which befits a hali іп which are 
held the councils of a widely extended empire, does not there express it- 
self. On the contrary, if there be too much of the chapel in some respects, 
there is too mach of the bal! or banqueting room in others. There is by 
far too much of glare and garishness, and not a littio of mesguinerie also, 
Yes, I venture to say it, of mesquinerie, which reproachful epithet may, 1 
think, be very justly applied to Ње throne. Instead of forming а principal 
feature of the general composition, that seat—not perhaps exactly an 
“easy chair —is по more than a piece of furniture which might be pnt 
into any room,—a mere gilded chair, instead of being made to form an im- 
portant, and leading feature in the ensemble, Judging from the one already 
executed, the frescos wili be altogether insignificant—mere spots in the 
general decoration, and by no means brilliant ones; rather very flat and 
insipid specimens of pictorial art, and will show ali the more so іп conse- 
quence of the injurious contrast with the painted windows, which latter, 
in tum, owing to the same contrast, must appear harsh and glaring is 
colour. 

Such at least is my feeling; and I must be allowed to say that I 
am greatly disappointed in the new Нопве of Peers. No doubt it is 
calouiated well enough to strike and aiso satisfy those who merely 
go into it, and jost look about them; and who therefore giving tbem- 
selves ар to the mere first impression, are captivated by the sump- 
tuousness of the place. Yet the test of architectural exceilence is not the 
mere first impression: alone, before the judgment has time to rally and 
collect itself, but the increased satisfaction produced on every freab visit, 
If I did not exactly expect, I desiderated and still desiderate more сөс» 
vineing evidence of artistic power and artistic grasp of mind than I there 
discover; for while on the one band the “ house” is decidediy too ecele- 
siastical iu character, it is on the other more characteristic of a ball-room 
or a banqueting room than of a senate-house where the most momentous 
interests are to be discussed. I may be wrong; and if во, either you or some 
опе among your correspondents will take the trouble to set me right Is 
the meanwhile I remain, 

Zeno, 


[We have given insertion to the above communie өйоб, not because we agree mità fhe 
observations, but to give an opportunity to vur readers for fair crittciam.J—Ed. 


ашығы. 


1817. 


CONSTRUCTION OF SEA WALLS. 
(Continued from page 254.) 


BREAKWATER IN DELAWARE BAY. 
Annex (L.)—Report of Commission of the United States’ Engineers and 
Narai 9 en the Form which should бе giren to Breakwaters, and Re- 
port on the Construction of the Breakwater in Delaware Bay. 


— 


— — 


Section of Breakwater in Delaware Bay, United States. 


в, Top of breakwater, 30 feet wide.—5, Highest tide known.—e, Highest 
apring tide.—d, Lowest spring tide.—e, Level 15 feet below lowest spring 
tide.—f, Bottom 27 feet below lowest spring tide.—g, Average bottom 29°4 
feet ditto.—The dotted lines on the top show а parapet to be made, if 
needful, 22 feet wide. 


The following description of the Delaware Breakwater is compiled from 
the Report of a Board of Commissioners to the Secretary of the Navy, 
which was approved by the President of the United States in February 
1829, The commission was composed of Commodore Rodgers, U.S. Navy; 
Brigadier-General Beroard, U.S. Engineers; and William Strickland, 
architect and engineer :— 

With respect to these objects, ароп which the solidity and durability of 
the work so essentially depend, it must be acknowledged that theory and 
mere speculation are utterly incompetent to fix, within precise limits, the 
degree of resistance to be given to a work exposed to so many and such 
incalculably violent efforts of the sea. But valuable inferences may be 
deduced from experimental results afforded by the construction of similar 
works in Europe, and described іп an able paper presented to the French 
lostitate by М. Cachin, general inspector of French Civil Engineers. Thus 
the stupendous works erected in Cherbourg in France, and at Plymouth 
ia England, have been resorted to as guides із the investigation of the 
leading principles upon which the breakwater under consideration should 
be constructed 


If the road of Cherbourg ls of the highest importance to France, that of 
Plymouth is probably of equal importance to Great Britain; as, among 
otber advantages, it enables ber to assemble at one point the fleets destined 
to watch the movements of her neighbours in the roads of Brest and Cher- 
bourg; added to which, the connexion of the road of Plymouth with an 
exteosive naval arsena! makes it a matter of much consequence that it 
фос! be rendered perfectly secure. 

The works at Cherbourg fally answering the purposes for which they 
were erected, and demonstrating their importance, the Government of 
Great Britain caused the erection of a breakwater to be undertaken in the 
тові of Plymouth, which was accordingly commenced in 1812. 

At Plymouth the interior slope has ап iuclination of 57 feet altitude to 
90 feet base, making an angle of 33° with the horizon. At Cherbourg this 
slope is of 45° inclination ; and, since it has stood firmly under an altitude 
of more than 70 feet, it may be inferred that at Plymouth the ішегіог slope 
might also have been kept at 45°. 

Tbe Board was, therefore, of opinion that, as the Delaware Breakwater 
most be 18 feet lower than that of Plymouth, and 30 feet lower than that 
of Cherbourg, there should be no hesitation in adopting the slope of 452, 

At Cherbourg, as at Plymouth, experience has taught that, if human 
power was able so to beap ap materials as to fill up such a space іп the 
deep, it required the agency of tempestuous waves so to dispose of them 
аз to seoure their permanent stability. Оп this score it would seem that 
the results obtained at Cherbourg from vicissitudes іп 1812 were bat par- 
tially known to the able projectors of the Plymouth Breakwater. Ind 
the base of 180 feet of thut work, and its altitude of 57 feet, have receiv: 
precisely the sama ratio as that which the action of the sea had fixed be- 
tween the base of 2284, feet, aud the altitude of 72% feet of the work at 
Oherbourg. The surface of the former work having been assumed to be a 
plane, while at Cherbourg the efforts of battering waves have produced a 
curvated surface, it is һепов to be apprehended that at Plymouth it may 
— тетт in progress of time, to add new materials to the lower 

slope, 

The slope herein submitted has been framed oat of the following facts 
ted principles afforded by the Cherbourg Breakwater. 

1. The part above the highest spring-tide having been for a short time 
battered by the waves, which had jost by their ascension a portion-of their 
momentum, received from the action of the sea an inclination of nearly 
2 feet base to 1 of altitude. 

3. The part comprehended between the highest and lowest spring-tide is 
exposed, during the time of its rise and fali, to the greatest violence of the 
waves, Thus permanently swept by the sea, this portion of the slope has 
теспітей an inclination of 11 feet base to 2 of altitade. 
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8. The comprised between the lowest spring-tide aad a horisontal 
plane 15 feet below it, is exposed to the shock of the waves oaly during 
the interval between the termination of the fall abd the commencemeat of 
the rise of tide : it has, therefore, to withstand the efforts of the sea under 
а less inclination, vis., 3 feet base to 1 of altitude. 

4. The lowest part of the slope comprehended between the latter plane 
and the bottom of the sea, remaining permanently submerged, and to a 
depth at which the agitation of the waves has attained its minimam, has 
nore» an inclination still less than the preceding, vis., 5 feet base to 4 

titude. 

These experimental results show that the effect of water against loose, 
materials is to give to the mass in progress of time a slope, the inclination 
of which will increase in proportion to the force exerted against it, 

à 4 is on these data that the profile of the Delaware Breakwater has besa 
elineated. 

This fact, with others not dissimilar which have happened at Cherbourg, 
shows that the top of a breakwater must be elevated beyond the reach of 
submersion, and loaded with the largest and heaviest materials that can Бе 
procared, which should be laid in such a way that each shall present to 
the action of the sea the smallest possible superficies, and to the lateral 
materials the largest surface of friction. 

These considerations induced the Board to recommend for the Delaware 
Breakwater a profile, or transversal section, of the following dimensions: 
the inward slope at 45°, the top 30 feet іп breadth, and at 54 feet above 
the highest spring tide ; the oatward slope of 39 feet altitude, and of 1052 
feet base ; both dimensions measured in relation to а horizontal plane pass- 
ing by а point taken at 27 feet below the lowest spring-tida The base 
bears to the altitude nearly the same ratio as similar lines in the profiles of 
Plymouth and Cherbourg Break waters. . 

experience acquired at Cherbourg bas taught— қ 

1. That stones of smal! size аге not sufficient to withstand even а mode- 
tate action of the waves; for, heing constantly tossed about, they acquire 
by atwition а round and smooth surface, which prevents their assuming 
апу settled place іп the mass. 

2. That stones measuring 18 or 34 cubic feet, and weighing 1410 2 tons, 
present a suitable resistance to the efforts of a moderate sea. 

8. That larger blocks are required to withstand a violent sea; and that 
in the more ex parts of the work their sizes should be still larger. 

4. That if small materials were to be used, it would be indispensable to 
protect them externally by others of larger size. 

Б. That the smaller the external surface of a large block, the greater 
will be its stability. 

6. That the largest blocks should be placed towards the top, in order to 
compensate, by their greater steadiness, the loss of weight and of stability 
caused by immersion to the materials located immediately ander the water 


The foregoing description of the Delaware Break water includes, with 
occasional alterations, the Report of the Board of Commissioners. The 
work has been executed so far in accordance with the views and plans 
therein detailed. The dimensions recommended in the Report have been 
adopted in its erection, with the exception of that portion designed for a 
breakwater, which is 1,000 yards іп length ; the length recommended was 
1,200. 

The work may be considered now во far finished ав to have accomplished 
materially the purposes for which it was projected. Indeed, the plaa of 
commencing the work at the adjacent extremities of its two portions has 
tended to yield a shelter to vessels during the whole progress of its con- 
struction. 


CHERBOURG HARBOUR. 


Annex (M.)--Extracts from the Memoire of Mons. J. М. Cacutn, en 
the Breakwater of Cherbourg. 


At the close of the 16th ceotary, the French Government had resolved to 
provide, by means of art, those advantages for France which nature hes 
conferred with such prodigality upon Eagiand, Іп the many porte she pos- 
sesses in the English Chansel. 

It was more particulariy, however, after the battle of La Hogue, that 
this necessity was more strongly felt, and the Government determined to 
create at Cherbourg a naval establishment, which іп providing a safe 
and convenient harbour fur their fleet, should give to the French nation the 
degree of power befitting its maritime position. 

The American war hed reanimated in the French mind the ambition of 
disputing with England the empire of the seas; and at the general peace, 
immediate steps were taken for fortifyiug the roadstead of Cherbourg. 

The Bay of Cherbourg was selected as being opposite to the many almost 
natural harbours which Great Britain possesses in the Channel; as being 
in а very advanced position upon the ordinary track of ships, and offering 
every desirable facility for watching the movements of the enpmy, inter- 
rupting bis convoys, and for concentrating all the detaiis of a grand mari- 
time expedition. 

The War Departments, which had beeu charged with proposing the divers 
projects for this grand enterprise, neglected to souod the roadstead, and to 
observe its maritime properties; and judging its extent as a harbour by its 
apparent surface, proposed the adoption of a plan which had beeu sub- 
mitted to the French Government іп 1778, by the director of fortifications 
at Cherboarg, for closing the roadstead by means of caissons filied with 
masonry, forming a jetty or “ digue” from Point Homet to Pelée Island. 
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This project was most insufficient: it left exposed and without defence 
the most essential portion of the bay, that part beet suited for the anchor- 
age of large ships ; and the very circumscribed area which it was proposed 
to proteet against the violence of the sea and the attacks of an enemy, 
would bave been accessible only to trading vessels, privateers, and other 
small craft. 

In the year 1777, М. de Ja Bretonniere, capitaine de vaisseau, who was 
thoroughly acquainted with the localities, had proposed to cover the road- 
stead by a breakwater of sunken rocks. He republished in 1796 a memoir 
containing much valuable information in regard to the soundings, and other 
matters of great interest in regard to the general advantages of Cherbourg 
as a port of refuge for all classes of ships under all circumstances of wind 
and weather. 

The project of constructing the breakwater in the direction of Point 
Homet, was abandoned at the remonstrance of М. de la Bretonniere, and, 
in 1780, it was resolved to adopt the direction which has since been given 
to it, viz., from the point Querqueville to Pelée Island. 

After a long delay as to the means to be adopted for enclosing the an- 

by advanced works, M.de Cessart recommended the ingenious 

system of wooden caissons, іп the form of trancated cones, 149 feet diame- 

т е Ње base; 65 feet diameter at the summit, and 65 feet of vertical 
eight. 

It was proposed to sink 90 of these cones in all, leaving a passage at the 
east end of 2769 feet, and one at the west of 7674 feet. 

It was, in the first instance, intended to fill them entirely with loose 
stones, but it was subsequently determined to fll them np with regular 
masonry, above the level of the equinoctis! low tides, and to connect the 
cones with strong iron chains, thus forming a sort of open net work, which 
should divide the action of the sea, and create smooth water in the road- 


The proposed construction, mode of lannching, and immersion of these 
comes, appeared to promise every success. One was built at Havre, and 
floated in 1783. It was then taken to pieces, transported to Cherbourg, 
aad after some delay, cansed by a gale of wind, was floated and suak, on 
the 6th of Jane 1784, at a distance of 8885 feet from Pelée Island. 

A second was sunk tangent to the base of the first, in a westerly direc- 
tion, on the 7th July Yollowing, but a gale coming on on the 18th of August, 
before this second cone was filled with stones, it was carried away down 
to low water mark. This event was the cause of, or the pretext for, great 
changes in the dispositions which had in the first place been adopted. 

It was found that the stones, dispersed by the breaking of the second 
cone, would entail the necessity of sinking a third at such a distance from 
the first, that the interval would not be protected from the violence of the 
sea. It was likewise considered, that, as the cones could be sunk only 
daring the spring tides, the completion of the work would require 18 or 20 
years’ consecutive labour, and would cost 80,000,000 of francs. These 
considerations led the Government to direct that the cones shonld іп future 
be only employed at intervals of 58 metres, 50 centimetres, and the inter- 
mediate space filled in with large blocks of stone, and thus to form a break- 
water, which was to be carried up to low water level. These intervals 
were subsequently increased to 1280 feet; but after sinking 18 of these 
cones at different intervals, thas isolated and imperfectly filled, they soon 
experienced repeated damage, and this system of construction was accord- 
ingly soon abandoned. All the cones which the sea had spared being 
deemed aseless, they were cut down to iow water іп the year 1789; one 
alone was left entire, to indicate the limits of the passage, but in spite of 
some care bestowed on its preservation, it feli to pieces on the 12th of 
February 1799. The successive destruction of all these cones, led to the 
recognition of the system of breakwaters of sunken rock as the only pro- 
oess calculated to ensure success, 

From this period the sinking of stones was carried оп with вись activity, 
that by the end of the year 1790, the quantity of material sank was com- 
puted at 2,665,400 metres cabe. Hitherto bat vague notions had been en- 
tertained of the depth of water, nature of the bottom, and of the force and 
direction of the currents at different stages of the tide. These essential 
considerations were neglected, und the establishment of the digue was re- 
solved upon, at а distance of about 3,898 metres from the entrance of the 
merchant vessels’ harboor, in ап easterly and weaterty direction, forming 
towards the centre a salient angle to the north of 169 degrees, which divides 
the < digue” into two branches. of which the westerly one is 2,282 metres, 
that on the east 1,536 metres іп length, measured from the centres of the 
two cones which had been sunk at the extremities. 

The angular disposition of the work thus determined, without regard to 
the principles which prescribed a configuration quite the reverse, in order 
to render it susceptible of the greatest resistance, was dictated by the ne- 
cessity of not obstructing the fire of Forts Royal and Querqueville, destined 
to defend the entrance to the roadstead. 

At this early stage, it would have been possible to modify the disposi- 
tions in regard to these furts, of which the one was only piauned, and the 
other barely commenced ; but the War Department insisted on carrying out 
its own plan of defence, and the Marine Department saw itself compelled 
to revouuce the advantages which would manifestiy have accrued from 
placing the breakwater more to the north, thus increasing the area of the 
anchorage without any serious increase of expense, or augmentation of the 
difficulties of construction, 
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This first error was followed up by a second по less grave, and which 
leaves no doubt that the soundings of the bay were then but very imper- 
fectly known. The cone which was to form the eastern end of the digue 
was sank in 25 feet (8 metres 12 centimetres) water at low tide, hence the 
water gradually shoals in the direction оѓ Pelée Island, which is distant 
about 075 metres. This passage was thus nerrowed with the view of 
obliging large ships to pass within good range of the fort on the island; but 
this purely military consideration led to the neglect of a most essential 
maritime condition, for the depth of water in this passage is insufficient for. 
ships of the line at low water. It was likewise proposed, with the same 
defensive view, to narrow the western entrance; but after а careful oza- 
mination of the depth of water, it was fouad necessary to establish the 
western extremity of the digue at a distance of 3,339 metres from fort 
Querqueville. But the passage of ships of the line thus established beyond 
good range of the above fort, sensibly affected the utility of this foriress ; 
and had the пата! and military projects been well concerted, it is not to be 
concealed, that the defences would have been susceptible of a more advan- 
tageous disposition, and that the greater part of the expense of the fort ia 
question might have been saved. But all these inconveniences were dis- 
covered too late. 

It was only in the month of Jaly 1789 that orders were first given for 
taking correct soundings of the bay, and for ascertaining with acceracy 
the places accessible to vessels of all classes. 

In 1792 the Legislative Assembly, convinced of the extreme importance 
of this great undertaking, procured a statement of the progress already 
made at an expense of 31,000,000 of trancs, including cost of establishment 
and administration. Haviog fully recognised that the faults hitherto ob- 
served in the execution of the works proceeded from want of concert and 
combination in the different projects hitherto adopted, the Assembly ordered 
the Executive Government to пате Commissioners, chosen by the depart- 
ments of War, Marine, and the Interior, to report upon the merita of the 
works already executed, and to propose the best means of perfecting what 
had already been commenced, and of completing this гені undertaking. 


This Commission, amongst other important suggestions, give it as their 
opinion that the stability of the upper part of the digue could not be 
reckoned upon without the employment of larger stones than those hitherto 
used,and which had become mach diminished in size by their frequent 
displacement and friction; that large blocks, 51 to 60 centimetres cube had 
а presumed stability sufficient to resist the action of the sea, and that this 
stability would increase with tbe volume of the blocks of stone employed. 

The general dispositions recommended by the Commission of 1793 were 
adopted by the Government, upon the strength of the advice of a committee, 
composed of several general officers and admirals, aad engineers of the 
greatest eminence іп the three departments of War, Marine, and the In- 
terior. 

It now only remained to determine the height to which it was necessary 
to elevate the breakwater, in order, not only to procure smooth water із 
the roadstead, bat at the same time to afford every possible protection to 
fleeta and convoys against the attacks of the enemy. 

It was the unanimous opinion of all the practical persons who bad 
observed the effect of the sea upon the digue since its commencement, 
that at low water, in bad weather, from seaward, the roadstead was per- 
fectly calm; but that, as the tide rose, it became troubied ; and that, two 
hours before and after high water, when the wave appeared to acquire а 
greater force in breaking upon the breakwater, the vessels, particalarly 
those near it, were much troubled by the sea. 

After having noted the height above low-water mark to which the sea 
reached two hours before and after high water, it appeared a constant rule, 
that when the waves became tronblesome to the вһіре in the roadstead, the 
sea had risen 4 metres 70 centimetres. 

Heace it was naturally concluded that it would be advisable to 
the summit of the breakwater at least 4 metres 70 centimetres (14 it. 6 in.) 
below the level of the highest tides ; that is to say. to 2 metres 44 cesti- 
metres (7 ft. 6 in.) above the level of the lowest tides, the rise in the pea 
outside being calculated at 22 feet, or 7 metres 15 centimetres. 

But viewing the great sdvantages which would result from its being 
carried up to the level of the highest waves, it was not hesitated to propose 
its elevation to D feet (2 metrea 92 centimetres) above the level of the high- 
eat sea outside; that is to вау, to 31 feet (10 metres 7 centimetres) above 
the lowest tidea. 

But the revolutionary tronbles put a stop to all further proceedings con- 
nected with the recommendations of the Commission of 1793; and the 
completion of this vast enterprise appeared to be indefinitely delayed, 
when, in November 1800, а new government turned its attention to thia 
important object of public utility, and named a Commission, upon whose 
report in 1802, the government directed that the centre of the break waiter 
should be elevated 2 metres 92 centimetres above the level of the highest 
tides, with а breadth of 195 metres, wherenpon to construct a battery of 
20 pieces of artillery of the largest calibre; and that the extremities of 
the breakwater should be, ultimately, similarly constructed for a like 
ра А 
his was recommended іп cousequence of the great distance (7,017 mew 
tres) between Forts Royal and Querqueville, which was deemed too great 
to preveot enemies’ ships from anchoring to the north of the break water, 
thence firing ou vessels within the roadstead, themselves being beyaod 

range of the forts. 

At this period (1909) those works previously undertakes, which hed 
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been carried up to the level of low tides, had entirely disappeared, The 
sea had carried away from 15 to 18 feet of the summit, giving to the 
breakwater the following configuration : 


і Base. Height. 
The interior slope, or that to the south.. 12 50 1350 
Зарегіог slope, oorth 52 .. 4750 620 
Inferior slope, north.. 9% . 9 6:30 


Upon this base, thus formed by the action of the sea, it was determined 
fo attempt the erection of ап artificial island, exposed to the most violent 
on of the waves. By the end of the year 1803, the central portion 
( Ње work was completed to low-water mark of ordioary tides. The mo- 
difcation aod changes which the original break water had undergone, left 
Do room to doubt that the атай stones of which the then elevation was 
composed, would not resist the winter gales; that it would be necessary 
10 consolidate the whole by a superstructure оп the south side, composed 
of immense blocks of stone, to be raised to the height of the highest tides, 
as the only means of preventing the smaller materials from being washed 
away into the interior of the work by the north-east and north-west gales 
of winter. As anticipated, this superstructure resisted the force of the 
sea, prevented the washing away of the smaller materials, which, arrested 
by this barrier, gradually augmented the height of the breakwater, forming 
a solid and compact surface at a new slope, of which the base was about 
quadrnple the vertical height. 

It was, however, soon observed, that these smali stones pressed up, and, 
transported by the northerly winds to a level above that of the sea, equally 
yielded to the same action in north-east and north-west gales. Under 
these circumstances of weather, of frequent recurreace io the winter of 
1803, а portion of the stones which had been throwa іп on the sea side 
became subject to a lateral displacement, and were deposited in great 
abundance іп а conical mound at each extremity of the recently elevated 
contral portion of the digue. . 

Ti was remarked, that the winds and the currents had both tended to 
give these mounds the precise configuration of the tracing of the proposed 
batteries ; and thence it was naturally concluded, that the form proposed 
was that best adapted to insure stability, since it agreed so perfectly with 
that which the sea itself had assigned to the mass of stones set in motion 
ів bad weather. 

From motives of economy, the interior of the fort was composed of small 
materials; but the whole was necessarily revetted with large blocks, 
capable of offering аз adequate resistance to the action of the sea. This 
was performed іп а very simple and easy manner: іп had weather the 
blocks were cast overboard from the stone vessels, above the places which 
were dry at low water. In flue weather this was discontinued, and the 
stone vessels were moored over the required spot, or were sunk, во as to 
rest оров a berm ог slip which had been left in the slope at the foot of the 
tevetmeats. From the vessels thas sunk or moored, the blocks of stone 
were hoisted by their owa tackle clear of their decks, when they were 
transported by cranes, or derricks, disposed on the summit of the break- 
water, and deposited іп thelr proper places on the revetments. By these 
simple aad expeditious means, the central portion of the breakwater having 
been raised to the height of 2 metres 93 centimetres above the level of 
high-water, spring-tides, upon an extent of 195 metres in length, and 19 
metres 50 centimetres in breadth, a battery was established thereon, 
armed, provisionally, witb four $6-pounders and two heavy mortars, 


In the subsequent construction of the terreplein and part of the parapet 
of the battery, owing to the bad weather and too great haste in construct- 
ing it, the precautions necessary to its thorough soiidity were neglected, 
and а violent gale coming on ere the exterior revetment was completed, а 
portion of the temporary parapet, which had beea formed with small 
materials not cemented, was destroyed. The mass of the battery suffered 
no injury 3 aad the centre and the extremities of the terrepleiu resisted the 
action of the sea without the least alteration, and, notwithstandiug the 
insufficient height and imperfect state of the exterior revetinents, a garrison 
of 60 men remained in the battery in perfect safety. 

Ia May 1805, the works were sufficiently advanced to arm the battery 

30 pieces of heavy ordnance within 94 hours. 

The works suffered little material injury until the 12th February 1808, 
when, during a dreadful gale from the north-west, the sea submerged the 
battery, destroyed and upset the epaulements, and the wooden barracks of 
the garrison. 

_ The main effect of this violent gale was to put an end to any further 
displacement of the materials; and the work bas ever since presented the 
appearance of a natural slope of rocks, over which the ordinary“ varechs” 
cross, and are developed іп ап unbroken undisturbed mode which proves 
the ктем! stability of the work. 

е examination made at this time of (ће new configuration which had 
been given to the mass of stones, confirmed and verified by subsequent 
experience, hus established the fact, that jetties thus constructed, and 
exposed to the action of the sea, assume, between their sammit and their 
Фазе, four slopes essentially differeat, and which vary according to the 
violence of the waves, the duration of their action at the several parts in 
the rise and fall of the tides. 

The situation of the exterior revetments of the battery being the effect 
of the natural action of the sea іп its greatest agitation, was considered as 
that most suited to insure the permanency of the materials of which the 
work was composed; and accordingly, after the storm of 1808, new Бағ» 
racks were constructed for 60 men; а пет parapet was raised to cover 
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the artillery of the port, bat without making any modification in the exte- 
rior slopes, which have ever since malotained the exact degree which the 
sea had assigned to them, though these slopes have, since that period, 
never bad the least care bestowed on them. 

The digue, thus completed in its central portion, remained armed with 
20 pieces of artillery during the whole war. Іп the year 1811 it was 
decreed to substitate for this temporary fort a permanent defence, thus 
described іп the decree dated 7th July of that year: 

The battery to be established upon the breakwater of Cherbourg will be 
constracted in an elliptical tour of masonry, of dressed blocks of granite, 
of whicb the great axis shall be 35 toises, and the smaller 19 toises, in 
conformity with the plans and sections annexed to the present decree, and 
to the followiog specifications. 

i The foundations will be established on the rock-work at low-water 
level, 

Upon this massive foundation, which wil! be 98 feet high, and at the 
level of the terreplein of the existing battery, will be placed a barrack, of 
which the walls will be pierved with 78 loopholes, capable of containing а 
garrison of 60 men, water-cisterns, and powder-magazine. 

The gorge of the battery will be defended by two flanks. 

A general platform upon the roof of the barracks, which will be bomb- 
proof, will serve for the site of а casemated battery for nineteen 36-pound- 
ers. The embrasares will be 30 feet above high-water mark. . 

A second platform will be constructed above the casemates, to serve, із 
case of necessity, for another tier of guns. 

That portion of the existing buttery without the site of the tower will be 
preserved, and the slopes towards the sea, which protect it, will be care- 
fally kept in repair. 


BREAKWATERS OF CHERBOURG AND PLYMOUTH. 


Annex (N).— Report made to the Academy ef Sciences, Paris, by М. 
Сіванр, in the nume of the Commission composed of Messrs. Prony, 
Grearp, aod Durin, upon а Mémoire the Baron Cachix, Inspector» 
general of Bridges and Roads. entitled. Mémoire upon the Digue of Chere 
bourg, compared with the Jetty or Breakwater at Plymouth. 


The регре(па! secretary of the Academy of the Mathematical Scienecs 
certifies, that the following are extacis from the proceedings reported іп the 
sitting of Monday, May 8, 1816. 

The Commission appointed іо 1793 assured itself by an attentive obser- 
vation of the effects of the sea upon the digue, that the materials of which 
it was oonstructed had no stability until they were faced with large blocks 
of from 15 to 20 feet cube at least; but the most important modification 
which this Commission proposed in the construction of the work was, to 
carry the summit to the height of three metres above the highest sprio 
tides, as the only means of guaranteeing the solidity of the work — 
which was the main object it was intended to effect. 

The old digue or jetty, which had beea provisionally carried up to the 
level of low-water mark In the year 1784, had now offered an experience 
of 20 years, It was ascertained that the storms daring this interval of 
time had lowered the summit from foar to five metres; the interior slope 
had preserved the inclination which hed been originally given to it of 45 
degrees, but its exterior slope, which had been origisally formed upon a 
uniform inclination of three metres of base to one of height, was found to 
be entirely changed, and presented two distnet slopes; that of the lower 
portion was of 9 metres of base to 6 metres 30 centimetres of vertical ele- 
vation, whilst the inolination of the saperior or upper slope had become 
five times less; that is to say, of 47 metres 50 centimetres baso to 0 metres 
20 centimetres vertical height. 

These observations demonstrated what was the profile of the greatest 
stability, which was the most important point to know; and as it was 
remarked that the principal effect of the action of the sea, in strong winds 
from seaward, was 10 carry from the outside to the inside of the break- 
water the materials of which it was composed, it became necessary, after 
haviog opposed a sufficient obstacle to this displacement, to abaadon to the 
action of the sea itself the task of arranging the exterior surface which 
was exposed to its force in the manner and in the slope most suited to 
their object. 

Accordingly, towards the eud of the year 1808, М. Cachia caused to be 
raised on the top of that portion of the digue which had beea already 
elevated, a sort of parapet, built with very large blocks, of which the 
summit was carried up to the level of the highest tides; thus the smaller 
stones which had been cast into the sea, by chance as it were, on the exte- 
rior of the digue, at the depth of low water, were borne up by the force of 
the waves to the foot of this parapet, and were there disposed ou a regular 
slope, which, offering the least resistance to the movement of the waves, 

өгей the greatest stability. During the production of this effect, the 
rizontal base of the exterior slope became about quadruple that of its 
eight. 

Besides the movement оѓ the materials in а vertical direction, whenevar 
the wind blows hard from the north, or perpendicalarly to the digue, these 
materials receive an impulsion from the effect of the winds which blow 
from the north-east and north-west, and in consequence of this impulsion 
two accumulations have been formed at the extremities of that central 
portion of the digue destined to support the battery, іп the shape of twe 
conical mounds, which serve for épaulements for the work. 

This peculiar configuration, the effect of natural causes, is also found te 
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coincide with that which the author of the Mémoire had indicated for the 
two end batteries. Қ 

It is here seen how, із leaving exposed to the action of the waves such 
materials as they can pot іп movement, these dispose themselves in the 
manner best ada to their stability and preservation in a vertical posi- 
tion ; but as notbing opposes itself to the movement which would be given 
to these materials in the direction of the length of the digue, the definitive 
effect of which movement would be the obstruction of the it is 
indispensable, in order to prevent this effect, to face the whole exterior of 
De work witi blocks of stone, sofficientiy large to resist these oblique 

pulsions. 

After having indicated the proceedings in detail, as well as tbe several 
modifications which it was judged expedient to adopt in the execution and 
dimensions in the central portion of the digue, М. Cachin gives an account 
of the effects which were produced on this, as it were, isolated mound by 
the gales of the 18th February 1807, of the 20th May of the same year, 
but, above all which, of that of the 12th February 1808, from the north- 
‘west. 

A combination of extraordinary circamstances prodaced such a heavy 
sea that it submerged the floor of the battery, upset the parapet, and de- 
stroyed the wooden buildings which had been constructed on the terreplein 
of the work for the accommodation of the garrison. 

The last - mentioned storm, the most violent on record, stowed the large 
blocks of stone with which the digue had been faced in fresh slopes, and 
with such regularity that they ap to have been cemented by the 
band of man; the successive examinations which have since been made 
have proved that, by the effect of this extraordinary overthrow, the mate- 
rials bave acquired a most perfect stability. 

These examinations һауе also taught, that this equilibrium once estab- 
lished, the transverse section of the digue, on the sea side, assumes four 
essentially different slopes from the summit to the bottom of the sea. 

Thus, the upper регі, which is only reached by the tops of the waves, 
presents a slope of which the vertical height is to the base as 100 to 185. 

The portion immediately below this, comprised between the high and 
low water (equivoctial) marks, is exposed to the most violent action of the 
sea during the whole flood and ebb ; its slope is likewise the most inclined, 
the height being to the base as 100 to 540. 

Below the low spring tides the surface is only exposed to the agitation 
of the waves during the first moments of the flood tide and the latter part 
of the ebb. The beight of its slope to its base is as 100 to 202. 

Lastly, the lowest part of the digue, which remains always submerged, 
not being exposed to the action of the waves, preserves a slope of which 
the height is to its base as 100 to 135. 

After having pointed out the dimensions, and having described the 
means of construction of the Jetty at Plymouth, М. Cachin establishes а 
comparison between the real quantity and extent of the works respectively 
requisite (о complete the Digue of Cherbourg and the Jetty or Break water 
of Plymouth; and also between the probable expense of each. The 
result of this is very simple, and easy to com . 

The length of Cherbourg Digue is 8,768 metres, and the area of its 
traasverme section is 1,850 metres square. The expense of ove metre of 
this profile, upon an experience of 16 years, is 8,717 francs. The length 
of Plymouth Breakwater is 1,364 metres; its profile, 998 square feet ; 
and the expense of construction, 16,491 francs the metre. 

After the е of these two works, incomparably the greatest of 
their sort which the mind of man has ever contemplated to undertake, 
M. Cachin concludes with the observation, that, if man be strong enough 
to heap together rocks in the midst of the ocean, the action of the sea 
alone can dispose them in the manner most likely to ensure thelr proper 


stability, 
Your Committee, partaking in this , consider that this able engi- 
seer, in making known the result of his observations on the difficuties 


which he has encountered in the execation of his important labours, the 
means he has put іп operation to surmount them, and, above all, his 
observations upon the configuration which bodies of water, violently 
egitated, tend to give to obstacles opposed to them, has readered eminent 
service to those who may be hereafter called to the direction of similar 
operations. 

We have the honour, in consequence, to propose the insertlon of 
М. Cachin’e Mémoire in the collection of the foreign men of science. 


DECORATION OF THE PALACE AT WESTMINSTER. 


Repoat of the Committee appointed to select subjects in Painting and 
Sculpture, with a view to the future Decoration of the Palace at West- 
munater. 


Your Committee have first to observe that the general plan oa which 
subjects were proposed to be selected has been defined by the Commission- 
ers in their sixth report to her Majesty, in the following words: In ao- 
cordance with the principles which have already guided us in deciding ou 
the plan of Decoration іп the House of Lords, viz., with reference to 
fresco-paintings, stained windows, and statues, for that locality ; 
and also in the selection of statues proposed for St. Stephens Porch, Bt. 
Stephen's Hall, aad the royal approaches: we conceive it to be the duty 
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of this Commission, for the better guidance of present an fntare artists, 
and lu order to maintain a character of harmony and unity worthy of such 
a building, to determine a complete acheme for the future decoration of the 
Palace. We are of opicion, that in determining such a scheme, the espe- 
cial destination of each portion of the building shoald be attended to; that 
in the selection of subjects, the chief object to be regarded should be the 
expression of some specific idea ; and the second, its illustration, by means 
of some well-known historic or poetic incident adapted for representation 
in painting. ы 1 

The duty which has devolved on your Committee being thus defined, 
their labours have been directed to the selection of subjects in accordance 
with the principle above explained. They have, for the present, given 
their attention to subjects for painting ; a considerable number of names of 
distinguished persons to whom statues might with propriety be erected, 
having beeu before proposed, and of these, some have been selected by 
former Committees for particular localities. 

Sr. Srepuen’s Poros, 
Containing two compartments, one measuring 26 feet high (to the point of 
the Gothic arch) by 16 ft. 8 in. vide; the other measuring 18 ft. 8 in. high, 
to the point of the arch, by 11 ft. 4 in. wide. 

In this Porch will be four pedestals, on two of which it has been ge- 
commended to place the statues of Marlborough and Nelson; and your 
Committee were of opinion that the subjects of Peace and Waa would 
be appropriate in the two compartments intended for painting. 


Sr. ӛтірнен?% Hatt, 


Containing on the side walls, eight compartments, each measuring 14 ft. 
5 in. wide, by 9 ft. 8 in. high; and two end compartments, one measuring 
30 ft. 9 in. high, to the point of the arch, by 11 ft. 6 ір. wide; the other 
measuring 17 ft. 6 in. high, to the point of the arch, by 11 ft. 8 in. wide. 

Ап opinion has before been expressed, by the Commission generally, 
that as St. Stephen’s Hall stands on the spot where the House of Commons 
was, during many centuries, iu the habit of assembling, it should be 
adorned with statues of men who rose to eminence by the eloguence and 
abilities which they displayed in that House. Twelve personages selected 
on this ргіпсіріе, were accordingly named in the fourth report of the Com- 
mission to her Majesty. 

Your Committee conceived that the walls might properly be decorated 
with paintings, illustrating some of the greatest epochs in our constitu- 
tional, social, and ecciesiastical history, from the time when the Anglo- 
Saxon nation embraced Christianity to the accession of the House of 
Stuart; and that the following subjects would be well adapted for this 
purpose :-- 

І. In тне Stare—(For the Side Compartments). 

A Bitting of the Wittena-gemot. An early Trial by Jury. 

The Feudal System. The Но The Signing of Magas Charta. 
mage of the Barons to William the 
Conqueror. 

The origin of the House of Com- 
mons. The first Writ brought down 
to the City of London. 


The termiaation of the Baronial 
wars. Stanley and Oxford crowniag 
Henry VII. over the dead body of 
Richard ІП. 


II. In tae Сновон--(Ғог the End Compartments). 
West Erd. East End. 

The Conversion of the Anglo- The Reformation. Queen Eliza- 
Saxons to Christianity. The Preach- beth receiving the Bible in Cheap- 
ing of St. Augustine, side, 

Tae Central Haw, 

Containing four compartments, each measuring 17 fl. 7 in, high, to the 
point of the Gothic arch, by 12 fl. 7 in. wide; and three smail paneis 
underneath three of the large compartments, each measuring 5 ft. 5 ia. 
high, to the point of the arch, by about 4 ft. 6 in, wide. 

our Committee, bearing in mind that this Hall is the central poiat of 
the whole building, were of opinion that the nationality of the component 
parts of the United Kingdom should be the idea bere illustrated, and would 
be appropriately expressed by representations of the four patron saints, 
St. George, St. Andrew, St. Patrick, and St. David, In the four compart- 
ments intended for painting; and that іп the three smali spaces underneath 
three of the compartments the heraldic emblazoniogs of the Orders of 
the Garter, of the Thistle, and of St. Patrick, might be introduced. 

CORRIDORS ғаом TRE Centrar Halt, 

Consisting of the Peers’ Corridor, the Commons’ Corridor, and the Central 
or Public Corridor. 

Your Committee were of opinion that the corridors which join the two 
Houses might properly be decorated with paintings illustrative of that 
great contest which commenced with the meeting of the Long Parliament 


The Abolition of Villeinage.“ А 
Lord, on bis death bed, attended by 
the Clergy, manumitting his Vil- 
leins. 

The Privileges of the Commons 
asserted by Sir Thomas More against 
Cardinal Wolsey. 


© The holy fathers, monks, and friars, іп their confession, and in their wa- 
сере and deadly sicknesses, burdened the consciences of them whom had 
their bands: so that tempora. men, by little and Iittle, by reason of that terror ін their 
coascience, were гізі to menumit all their villzins,”~ Sie Thomas Smith's C. 
wealth,’ book ill. с. 10. 


asd terminated in 1689. It will be seem that the subjects have been 
oa the principle of parallelism, and that an attempt has been 
made to da justice to the heroic virtues which were displayed on both 


Tne Pears’ Соваров, 
ght compartments intended for painting, each measuring 


іш ei 

9K 6 in. wide by 7 feet high. 

Charles I. erecting his Standard Speaker Lenthal asserting the 
at Nottingham, Privileges of the Commons agaiust 

Charies I., when the attempt was 

made to seize the five Members. 

The setting out of the Train 
Bands from London to raise the 
Siege of Gloucester. 

The Embarkation of a Puritan 
Family for New England. 


The Parting of Lord and Lady 
Russell 


Besing House defended by the 
Cavaliers against the Parliamentary 


rpulsion of the Fellows of 


Тив Commons’ Соввтров, 
Containing eight compartments intended for painting, each measuring 7 ft. 
Фф in, wide by 6 ft. 6 in, high. 
Charles II. assisted in bis Escape Alice Lisle concealing the Fugi- 
by Jane Lane. tives after the Battle of Sedgemoor. 
The Executioner tying Wishart’s The Sleep of Argyll.” 
dock round the neck of Montrose. 
Mook declaring for a Free Par- The Acquittal of the Seven Bish- 


lament, ops. 

The Lords and Commons present- 
ing the Crown to William and Mary 
in the Banqueting House. 

Tne Centrat Соватров, 
Contalsiog siz compartments, each measuring 8 ft. 0 in. bigh by 7 feet 
е, 

The paintings in 81. Stephen’s Hall, and іп the corridors whieb join the 
two Ноовев, illastrate the gradual progress of our institutions during the 
ioterval which elapsed between the introduction of Christianity the 
Revolntion. It has been thought that the central corridor might with 
advantage be adorned with paintings exhibiting in strong contrast the 
extremes which are separated by that interval. With this view, six sub- 
jects have been selected : in three, Britain appears sunk in ignorance, 
heathen superstition, and slavery ; із the other three, she appears instroct- 

aboliehing barbarous 


ing the savage, rites, and liberating the slave. 
Т рлер English лыны the 
A i Я authorities Е 
Anglo Saxon Captives exposed Тһе узор ne 
оп ves 
= sale in the Market-place of Slaves. н 


Tas Орғка Матко Hatt. 

The subjects for six (out of eight) compartments in this locality, have 
been before proposed to be ote from the following poets : 9 
Spenser, Shakespeare, Milton, Dryden, and Pope. Тһе cholee of such 
subjects being left to the artists appointed, or to be appointed, to execute 
them, after they shall have been approved by the Commissioners. 

Tas Hovse оғ Peres, 

The subjects for the six compartments intended for painting, and the 
selection of historical personages p for statues to be placed in the 
18 niches, as well as the decorations for the stained windows, have been 
determined by former Committees. 

Tat Perrs' Rosine Room, ` 
Coutatning three large compartments, two measuring 90 feet wide by 10 ft 
біп, bigh, the third measuring 33 feet wide by 10 ft. Gin. high; and six 
smaller compartments. each measuring 7 feet dy 10 ft. Gin. high. . 

Your Committee being desirous to vary the proposed decorations, and 
conceiving that Scripture subjects, as affording scope for the highest style 
of design, and as being especially eligible on other grounds, should by no 
ths orcas рса алате that е apove-named locali „ in w 

principal compartments intended for painting, are e 
кізе, would be well adapted for such subjecte. Your Commities were 
of opision that the illustrations shouid have reference to the idea of Justice 


In the two small compartments on the east side, 2. The Fall of Мап 
aod 8, His Condemnation to Labour. А 
Ов фе south side, іп the larger com t, 4. The Judgment of Bolo- 
moa; and ір the two smaller, 5. The Visit of the Queen of Sheba, and 6. 
тои portale larger comp Jud 
north „ In the artment, 7. The Ju nt of 
Daniel ; aod in the two smaller, 8. Danie! ір the Lion’s Den, 9. The 
Vision of Daniel, 


А % See Woodrow, ‘Church History,’ beck ii), e. 9,3, 9, 
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Тир Котлі ANTROHANBER, 
Contaiaing іа the upper part of two of the walls, six large com 
three ов each side), measuring 18 feet wide by 10 feet 9 inches high. 
wenty- eight upright narrow compartments, measuring 5 feet 7 inches 
high, by about 8 feet 6 inches wide; and 12 panels for carved work, foar 
measu 6 feet 0 inches wide, by 3 feet 0 inches high; and eight mes- 
saring 3 8 iocbes square. 

Your Committee considered that the six large compartments іп this lo- 
cality, being at a considerable height, might be filled with copies in tapes- 
try, of the defeat of the Spanish Armada, taken either in part, or altogether 
from the designs of the tapestry originally existing in the House of Lords, 
which your Committee conceived, it is of great importance to preserve, as 
fer 4-4 possible, to heed nation. Қ ы ша 

( 28 upright compartments might be appropria 
ts relating to the Tudor family: е 

1. Henry VII.—2. Elizabeth of York.—8, Arthnr, Prince of Wales.— 
4. Katharine of Aragon.—5. Henry VIII.—6. Anne Boleyn.—7. Jane 
Seymour.—8, Katharine Howard.—9. Anne of Cleyes.—10. Katharine 
Раг?.--11, Edward VI.—12. Queen Магу.--13. Philip II.— 14. Queen 
Elizabeth.—15. Lewis XII.—16. Princess Mary, Queen of France, 
Duchess of Soffolk.—17. Charles Brandon, Duke of Suffolk.—18. The 
Marchioness of Dorset.—19. Lady Jane Grey.—20. Lord Guildford Dud- 
]ey.—31. Princess Margaret, Queen of Scotland, Countess of Augus.—22. 
James IV.—33. Douglas, Earl of Angus.—34. James V.—25. Mary of 
Guise —236. Mary, Queen of Scots.— T. Francis 11.—98. Lord Darnley. 

That the twelve panels might be filled with the following subjects ia 
carved work. 

1,2. The Field of the Cloth of Gold, and the visit of Charles У. to 
Henry VIII., ia the two compartments on the east and west sides. 

8,4,5. The of Mary Queen of Scots, the Murder of Riraio, and 
Mary looking back on France, in the three compartments on the south side, 
west of the door. The Escape of Mary Queen of Scots oocupying the cén- 
tre panel, 

6, 7. 8. Queen Elizabeth kalghting Drake, Raleigh spreading Біз Cloak 
as a Carpet for the Queen, and eigh race, in Virginia, іо the three 
compartments оп the south side, east of the door. The subject of the knight- 
ing of Drake occupying the centre panel. И 

9, 10, 11, 13. Оп the north side, Edward УІ. granting a Charter te 
Christ’s Hospital, Lady Jane Grey at her studies, Sebastian Cabot before 
Henry VII., Katharine of Aragon pleading. ? 


Tag Roya, Саліхат. 


A considerable space on each side wall, measuring 77 feet 6 inches 
wide, not being subdivided into compartments, yoor Committee were of 
opinion that such space should be occupied by one large, and two smaller 
subjects ; the emailer corresponding in width with the width of one win- 
dow, and measuring 13 feet 6 inches wide by 11 feet 6 inches high; the 
larger comprehending the width of three windows, and measuring 45 feet 
wide by 11 feet 6 inches high. Of the remainin 5 defined 
by the architect, two on the side walls measure each 18 feet 3 inches wide 
by 11 feet 6 inches high; four on the same level, in the end wall, measure 
13 feet 3 inches wide by 11 feet 6 inches high; the six remaining eom- 

nts, three at each end, in the upper part of the walis, measure 12 
2 inches wide by 19 feet 7 inches high. The compartments would 
therefore be ық арч in number. 

Your Committee were of opinion that the subjects for the Royal Gallery 
should relate to the military history and glory of the country, and that the 
following subjects would be appropriate. 

In the three upper compartment in the south wall:— 

1, Boadicea inciting ber тру 8 

2. Alfred іп the Camp of Ње Danes. 

8. Brian Boroimbe overcoming the Danes at the Bridge of Clontarf. 

In the three upper compartments іп the north wall: 

4, Edith finding the dead of Harold. 

5. Richard Cœur de Lion coming in sight of the Holy City. 

6, Eleanor saving the life of her husband, afterwards Edward J., by 
sucking the poison from a wound in his arm. l 
-a the compartments next the proposed large compartment on tbe west 

7. Bruce, daring a retreat before the English, protecting a woman borne 
on а litter, and checking the pursuers. 

8. Philippa interceding for the lives of the citizens of Calais. 

In the lower com nts on the north wall :— 

5 Edward the Black Prince entering London by the side of King John 
of France. 

10. The Marriage of Henry V., at Troyes, with the Princess Katharine 
of France 


In the compartments next the proposed large compartment on the east 


11. Elizabeth at Tilbary. 

13. Rake at Tunis. 

In the remaining compartment on the east wall :— 
19. Marlborough at Blenheim. 

In the lower compartments on the north wall: 
14, The Death of Wolfe. 

16. The Death of Abercrombie. 

In the remaining compartment оо the west wall: 


16. Lord Cornwallis receiving the Sons о! Тірроо as hostages. 
In the large compartment on the west wall :— 

17. Trafalgar; the Death of Nelson. 

Ia the corresponding compartment оп the east wall :— 

18. Waterloo; the meeting of Wellington and Blucher. 


Tug Queen’s Rosina Room, 
Containing compartments of various dimensions, adapted for painting and 
other decorations. 

Your Committee, influenced by tbe considerations before expressed as 
to the expediency of varying the character of the decorations proposed, 
were of opinion that a series of paintings, and other works of art, illustrat- 
ing the legend of King Arthur, wonld be appropriate io this locality ; and 
your Committee unanimously agreed to recommend to the Commission, 
that the execution and entire superintendence of such decorations should 
be телімін! to Mr. Dyce, who bas ulready executed а fresco ia the House 

rds, 


Tse Солар Room, 
Containing two compartments, each measuring 19 feet wide by 9 feet 


Your Committee conceived that these compartments might be filled with 
the following subjects: 

1. Young Talbot defending his Father іп Battle. 

2. Isabella Douglas barring the Door with her Arm to protect James I. 
of Scotland 


Tse Іовву оғ tHe болар Room, 
Containing one compartment, measuring 14 feet 5 inches high, to the polat 
of the Gothic arch, by 10 feet wide. For this locality your Committee 
selected the subject of St. Edmund the Martyr slain by the Danes. 


Tue Norman Porca, 
Containing two compartments, each measuring 18 feet 2 inches high, to the 
point of the Gothic arch, by 10 feet 10 іпсһев wide. 

It was the opinion of your Committee that these compartments would be 
appropriately filled with the two following subjects: 

1. Canute reproving bis Courtiers. 

2. Queen Elizabeth on the sea-side after the defeat of the Spanish 
Armada. 

Your Committee conceived that the subjects in all the localities men- 
tioned should he accompanied with inscriptions, and, in some lostences, 
with appropriate mottoes; that in the last named subject the motto might 
be “ Afavit Deus et disaipantar,” and іп the subject of Canute, < Nemo 
Dominus nisi Deus.” 


Тив Peers’ ann Commons’ Rerresawent Rooms. 
The compartments in the two Rooms belonging to the Peers might be 
appropriated to views of places of the chief importance within the United 
ingdom. The compartments іп the other Rooms to views of the most 
remarkable places in India and the Colonial possessions of the Crown. 
Space might also be found for subjects connected with rural scenery, the 
Harvest, the Chase, о. 


Tue PAINTED CHAMBER, BEING TRE HALL оғ CONFERENCE BETWEEN THE 
Two Houses, 

Contains 13 compartments adapted for painting : two on the east side, 
measuring 10 feet 4 inches high by 7 feet 4 inches wide: five on the west 
side, the centre compartment measuring 10 feet 4 inches high by 16 feet 
4 inches wide; two compartments next the curoers measuring 10 feet 4 
inches high by 9 feet wide, and two over the doors, measuring 4 feet 6 in- 
ches high by 6 feet 9 inches wide. Three on the north side, the centre 
compartment measuring 10 feet 4 inches high by 14 feet 3 inches wide, 
and two smaller compartments, each measuring 7 feet 10 inches high by 
4 feet 8 inches wide: and three on the south side corresponding with those 
on the north side. 

Үопг Committee conceived that the subjects for painting in this locality 
might have reference to the acquisition of the countries, colonies, and im- 
portant places constituting the British Empire; and that the following sub- 
jects would be appropriate :— 

In the centre compartment on the west side, 1. The Marriage of Strong- 
bow and Eva, daughter of Dermot, King of Leinster. 

In the centre compartment on the south side, 2. Edward I. presenting 
his infaut Son to the Welsh as their Prince. 

In the centre compartment on the north side, 3. James VI. of Sootland 
receiving the news of the Death of Queen Elizabeth ; or Setting out for 
England as James I. 

In the two compartments, next the corners, on the west side :— 

4. Lord Clive in the Battle of Plassy. 

5. Penn’s Treaty with the American Indians, 

In the two compartments on the east side: 

6. The Colonization of Australia. 

7. The Treaty of Nankin. 

In the two compartments over the doors on the west side: 

8, 9, Incidents illustrating the Voyages to the North and South Poles. 

In the small compartments on the south side :— 

10, 11. Tocidents relating to the acquisition of Mauritius and the Cape 
of Good Hope. 

In the two small compartments on the north side :—~ 

12, Sir George Rooke planting the Standard of England on Gibraltar, 
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18. The Sarrender of Malta. 

The entrance from Old Palace Yard is also intended to contain some 
compartments for painting, but your Committee conceived that it would be 
proper to postpone the consideration of subjects for this locality as it is not 
yet certain whether paintings can be seen in it to sufficient advantage. 

With regard to the technical method in which the paintings proposed 
should be executed, your Committee, although not prepared to offer a 
general recommendation on this subject, were of opinion thet the pictures 
іп the three corridors leading from the Central Hall, and the pictures іп 
the Refreshment Rooms shouid be painted in oil; and that the Queen's 
Robiag Room, St. Stephen's Hall, aud the Royal Gallery should be painted 
in fresco. The representations of the four Patron Saints, from their sie 
and situation, might be advantageously executed in Mosaic (like the four 
Evangelists in the pendentives of the Cupola of St. Peter’s), thus giving 
an opportunity for the introduction into England of an art highly valued із 
other times and countries, 

Your Committee bave further to observe that moveable oil paintings, not 
coming within the general plan proposed, might be placed in Commities 
Rooms and io other parts of the building. 


BRITISH ASSOCIATION. 
(Continued from page 361.) 
On Anemometers and Resolving Scales. By Captain Сосквеви. 


The advantage of a correct statement of the winds at sea has, for some 
years, been most apparent to me. Since the introduction into the naval 
service of a certain formula for stating the force of the wind, rep 
by numbers from 1 to 12, according to the sail carried and speed of a well- 
conditioned man-of-war, and this depending upon the opinion of the officer 
of the watch, the notations are as various as the opinions on such a subject 
must be; and I certainly have seen great discrepancies noted on the ship’s 
log-book. This evident evil is the immediate cause of my attempting to 
make an anemometer which might correct it. The concave form of the 
revolving wings of this instrument was taken from a paper read on the 
subject last meeting. The ооасате surface holding one-third more wind 
tban the convex, by theory it would revolve one-third as fast aa the wind; 
coasequentiy, three times the distance described by a cup іп a revolution 
would be the velocity of the wiad in the time occupiad ; this is supposing 
the form of the cup to be a perfect hemisphere, and no friction either in the 
mechanism of the instrument or іп the air; bat as there wust be friction 
and resistance from both these causes, this necessarily involves a correction, 
which must be determined by experiment, in order to establish the valne 
of the revolutions. From the experiments I bave made on the top of rail- 
way carriages and in steam boats, the correction for the large sized cups 
ів 5 or 3. І до not by any means consider this to be decisive; the results 
have been various, from the unsteadiness of the wind during the trials, aad 
from the mass of air carried along by the moving body : this will make the 
multiple 3:5 instead of 8. I am persuaded, also, that a different multiple 
will be required at moderate and at great velocities; hut 1 have not been 
able to ascertain it. This value depends also upon the circumference of 
the circle described by the cups, their form, and weight. I shall not enter 
into the relative advantages of the forms and sizes of those 1 huve had 
made: the diameters of each аге, from centre to centre of the cups, include 
ing the arms, 12, 10, and 8 inches. Those simple multiplying wheels I 
have used may be substituted by the plan adopted for gas-meters, which I 
think preferable. 


“ On Changes in the Position of the Transit Instrument occasioned by the 
Temperature of the Earth, from the Observations of Prof. C. P. Зытти, of 
Edinburgh.” By Prof. PoweLL. 


Mr. Mallet, in an address to the Geological Society of Dublin, mentioned 
that Sir W. R. Hamilton had noticed certain changes of level іе the transit 
instruments at bis observatories; and that Dr. Robinson had also fonnd suck 
а change both in the general level of the observatory and also a motion із 
azimuth, recurring at annual periods, and apparently depending on the 
temperature of the earth ;—but по details of such observations were given, 
Prof. C. P. Smyth bas pursued such observations in detail at the observa- 
tory on the Calton Hill, Edinburgh, alded by the thermometric determina- 
tions of the changes of the temperature іп the subjacent soil, made under 
the direction of Prof. Forbes, hy thermometers sunk іп the ground. The 
data be used were those obtaioed at depths ef 5 feet, 8 feet, and із contact 
with the pier of the observatory. The movements, both in the level of the 
transit, and also in azimuth, are lald down graphically in curves, and ez- 
hibit a remarkabie agreement with the changes in temperature, the western 
end of the level being highest in summer, and the deviation of the west ead 
of the transit axis being greatest towards the south in winter. 

ч On the Coloured Glass employed in Glazing the new Palm House in 
the Royal Botanic Garden at Kew.” By R. Нонт, 

It has been fonnd that plants growing in stove houses often suffer from 
the scorching influence of the solar тауы and great expense is frequently 
incurred in Sxing blinds to cut off this destructive calurific infwence. 
From the enormous size of the new Palm House at_ Kew, it would be 

3 almost impracticable to adopt any system of shades which sboald be 


P ws 
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effective—this building belog 303 feet in length, 100 feet wide, and 68 feet 
high. It was therefore thought desirable to ascertain if it would be possi- 
ble to cut off these scorching rays by the use of a tinted glass, which 
should not be objectionable in its appearance, and the question was at the 
recommendation of Sir W. Hooker and Dr. Lindley submitted by the 
Commissioners of Woods, &c. to Mr. Hunt. The object was, to select a 
glass which should not permit those heat rays which are the most active in 
scorching tbe leaves of planis to permeate it. By a series of experiments 
made with the coloured juices of the palms themselves it was ascertained 
that the rays which destroyed their colour, belonged to a class situated at 
that end of the prismatic spectrum which exhibited the utmost calorific 
power, and just beyord the limits of the visible red ray. A great number 
of specimens of glass variously manufactured were submitted to examina- 
tion, and it was at length ascertained that glass tinted green appeared 
likely to effect the object desired most readily. Some of the green glasses 
which were examined obstructed nearly all the heat rays—but this was 
not desired, and from their dark coloar these were objectionable, аз stop- 
ping the passage of a considerable quantity of light, which was essential 
to the healthful growth of the plants. Many specimens were manufac- 
tered purposely for the experiments by Messrs. Chance of Birmingham, 
according to given directions, and it is mainly due to the interest taken by 
these gentlemen that the desideratum has beeu arrived at. Every sample 
of giass was sabmitted to three distinct sets of experimente—Ist. To 
ascertain, by measuring off the coloured rays of tbe spectrum, its transpa- 
rency to luminous influence. 2nd. То ascertain the amount of obstraction 
offered to the passage of the chemical rays. 8rd. To measure the amount 
of beat radiation whicb permeated each specimen. The chemical changes 
were tried upon chloride of silver, and on papers stained with the green 
colouring matter of tbe leaves of the palms themselves, The calorific 
influeace was ascertained by a method employed by Sir John Herschel in 
Ыз experiments on solar radiation. Tissue paper stretched on a frame was 
smoked on one side by holding it over a smoky flame, and then while the 
was thrown upon it the other surface was washed with strong 
enlphuric ether. By the evaporation of the ether the points of calorific 
action were most easily obtained, as these dried off іп weli defined circles 
long before the other parts presented any appearance of dryness. B 
these means it was not difficult, with care, to ascertain exactly the condi. 
tions of the glass, as to its transparency to light, heat, and chemical 
agency (actinism). Тһе glass thus chosen is of a very pale yellow-green 
colour, the colour being given by oxide of copper, and is so transparent 
that scarcely any light is jutercepted. In examining the 1 rays 
throngh it, it is found that the yellow is slighly diminished in intensity, and 
thatghe extent of the red ray is affected in a small degree, the lower edge 
of the ordinary red ray being cut off by it. It does nat appear to act in 
any way upon the chemical ргіосіріе, as spectral impressions obtained 
upon chloride of silver are the same in extent and character as those pro- 
duced by the action of the rays which have passed ordioary white glass. 
This glass has, however, a very remarkable action upon the non · luminous 
beat-rays, the least refrangible саіогібс rays. It prevents the permeation 
of all that class of beat-rays which exist below and in the point fixed by 
Sir Wilnam Herschel, Sir H. Englefield, and Sir J. Herschel, as the point 
of maximum calorific action. Ав it is to this class of rays that the scorch- 
img influence is due, there is every reason to conclude that the use of this 
glass will be effeetive in protecting the plants, and, at the same time, as it 
is unobjectiooable in point of colour, and transpareat to that principle 
which is necessary for the development of those parts of the plant which 
depend npon external chemical excitation, it is only partially so to the 
heat-rays, and it is opaque to those only which are the most injurious. 
The absence of the oxide of manganese, commonly employed іп all sheet 
glase, is iosisted on, it having been found that glass, into the composition 
of which manganese enters, will, after exposure for some time to intense 
san-light. assume a pinky bue, and any tint of this character would com- 
pletely destroy the peculiar properties for which this glass is chosen. 
Melloni, in his investigations on radiant heat. discovered that a pecu- 
liar green glass, manufactured in Italy, obstructed nearly all the calorific 
rays; we may, therefore, conclude that the glass chosen is of a similar 
character lo that employed by the Italian philosopher. The tint of colour 
is not very different from that of the old crowu glass; and many practical 
men state that they find their plants Sourish mach better under this kind 
of glass than ander the white sheet glass, which is now so commonly 
employed. 

On the Potassium Battery.” Ву Mr. Соорман. 

An amalgam of merenry and potassium was placed ір a vessel closed 
with a diapbragm at one end, and holding mineral naphtha. This was 
pluoged into au acid solution, or а soiutiou of sulphate of copper, oon · 
taioing а platina plate. By the action of the acid through the skin, the 

of the potassium was effected ; and by connecting these plates 
with a voltameter, water was readily decomposed, or with a galvanometer 
a considerable deflexion produced. 


“ Ox a System of Colouring Geological Maps.” By J. W. Satter. 


Hitherto geologists have represented the British strata by colors taken 
from the general hue of the rock, modified by the necessity of nsing bright 
timis and.distioguishing adjacent formations by colours stroagly contrasted. 
Gontinenta! geologists have not entirely adopted these colonrs, nor is there 
ренігеі accordance even in the maps of Englishmen. Mr. Salter proposed 
10 remedy the іпсовтевісасе and uncertainty attending the preseat methed 
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of colouring maps by introdacing а system capable of ппітетва! adoption. 
The same colour, һе says, should always be employed for the same group 
of rocks, various shades of that common colour being sufficient to distin- 
guish, and at the same time combine, all the subdivisions of that group. 
Again, the colours used to designate systems of strata should follow in 
some constant order. Tie chromatic scale naturally suggested itself as 
the most barmonious gradation of colours, and accordingly Mr. Salter pro- 
prosed to represent the Silurian strata by Violet; Carboniferous, Blue ; 
Triassic, Green; Oolitic, Yellow ; Cretaceous, Orange ; Tertiary, Ned. 
It was оесеввагу to use а more intense red, with the addition of various 
markings, for the granitic rocks. 

Mr. Greenoves referred to the pamphlet accompanying his geological 
Мар of England, for ар exposition of the principles by which he was 
guided.—whicb were approved of by the English geologists, and from 
which the French had departed with regret.—Mr. Puitups and Sir H. 
De La Весне recommended the adoption of one colour for each system, em- 
ploying engraved lines of various kinds to distinguish the subdivisions, 
thereby diminishing the cost and increasing the accuracy of coloured maps. 
—Sir R. I. Murcsison said he had once attempted to apply the scheme 
now advocated by Mr. Salter, but found it, practically, less serviceable 
than Мг. Greenough’s, which was the basis of all the other maps. 


HYDRAULIC MACHINE FOR RAISING WATER, &e. 
Invented by MICHAEL Scorr, Engineer of the Liverpool Water Works. 


This machive was originally planned as a substitute for the com- 
mon air pump in marine steam engines. Аз such 1 will first speak of 
it. Some years ago 1 was engaged in designing an engine whieh it was 
desirable to compress into the smallest pussibie bulk. The chief diffe 
culty was the sir pump and its attachments, which, if the ordinary 
arrangement was adopted, would occupy valuable space and make 
the engine complex. Observing this, 1 determined, if possible, to get 
rid of this pump altogether, and with this view, designed the machine 
as represented in fig. 1, where A is a pipe passing through the bow of 


Fig. I. 


the vessel, which, at a convenient distance aft, diverges into two 
branches, which branch pipes again respectively debouch into the sea 
near the stem. D ів а double hinge valve, moveable by a brass rod 
Passing through a stuffing box on the top of the pipe. By this rod 
the valve D may be thrown to either side of the chamber so as to shut 
tbe communication between the pipe A avd the pipe В or С, as the 
case may be, on the one side, and on the other side, eo as to open the 

ort between one of the pipes В or С and the pipe E, which descends 

m the condenser. 

It will be observed, also, that there are two valves marked 1 and 2, 
one іп each pipe opening upwards, whioh allow the water to pass out, 
but prevent its retorn. These valves may be equilibriated, and also 
2 or shut, by a crank joined to the axle which passes thro 

side of the pipe. So much for the con! tion; now for 
mode of action. Suppose the. ship to һе in metion (going ahead) and 
the valve D in the position shown, then the water will rash through 
the pipe A, and there being no obstruction offered, will pass through 
C and out at the stern, But let us throw the valve D to the other 
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side of tbe chamber, as shown by the dotted lines, the water entering 
at A now flows through pipe В, bat the water In pipe С having been 
ів motion its momentum will carry it onwards in the original direction, 
leaving a vacuum behind; at the same time it will be observed, that 
the port has been opened between pipe C and the condenser, and the 
water of condensation and vapour will rash out of the condenser into 
the pipe С. On again reversing the valve D, Ње same effect is pro- 
duced in pipe B, and so on alternately. 

Having thus briefly explained the form and operation of the ma- 
chine, we have now to inquire what extent of vacuous space is likely 
to be obtained under ordinary circumstances. 

Let P = the weight of the column of water in lbs.; G = the oo- eff · 
cient of gravity = 32; V =the velocity in feet per second. 


Then the vis viva of the water = Е уз, 


Again, let A = the area of the pipe іп square inches; R = the re- 
sistance due to the immersion at atmospheric pressure; L= the 
length of the vacuum in feet. 

Then we have the mechanical effect overcome by the water while 
stoppiog =A ХЕ ХІ. But this mechanical effect is equal to half 

е vis viva. 


Hence, AX RN LSA EX Vs, or L= ЕУ 


2XGXAXR. 

Let ns now apply this formula to a particular case. Suppose the 
vessel to be 130 feet between the perpendiculars, and the length of 
the pipe to be 90 feet, diameter ё ioches; say she is propelled by 
one engine of 30-inch cylinder, and 9 feet stroke, then 
would have a capacity of about 4,800 cubic inch es. 

Again, take the speed of the vessel at 14 miles per hour, or 20 feet 
per second, then we huve— 


е air-pump 


P = 1092 lb. A = 28 square inches, 
G= 82 У = 20 feet per second. 
R= 17 
RI 1092 х 20. 
Hence L=5 X89 x BX 17 == 14 feet 4 inches. 


The contents of which is 4896 inches, and with a velocity of 20 
feet per second, the machine will make one stroke per second, whilst 
the engiue will not go above 45 strokes at most; therefore, the ma- 
chine would be one-third more powerful than the pump. 

Though the above example proves the practicability of the appli- 
сабоп as a substitute for the air-pump in such cases as contemplated, 
viz., light river boats moving at a high velocity, still I wish it to be 
clearly understood that in ordinary cases, aaah as we meet with in 


this country, I would prefer the common air-pump, which is a most 
effective instrumeut, but there are circumstances in which this ma- 
chine might be adopted with advantage, and which may excuse the 
introduction of the foregoing. 


ied as а Ships Pump. 
he arrangement for this 
үрме is remarkably simple, 
Қ being identical in priaciple 
with that just described, t 
different in detail. Fig. 3, is a 
planand fig.4 a perticalsection, 
Қ showing the valves. It will be 
observed that the generai form 


A 


of the valves, unlike the ma- 
chine previously explained, 
is less complicated. First, 


ite valve D is a single hi 
ар valve, moveable 4 bene, У 
е ( а rod passing through the top 
I of the pipe; secondly, instead 
Fig. 4. of the valve at E, figs. 1 and 2, 


a two тата marked 
1 and 2, opening upwards, being placed on the top of pipes ng 
into the bilge и and, lastly, we таче altogether with the valves in 
the branch pipes. Presuming I have made myself understood so far, 
let us suppose the ship at sea ina gale of wid, and leaking badly, 
and let the valve D be in the position shown, then the water will rash 
through the pipe A, pass through C, aod out at the stern; then re- 
werse the valve D, the water now flows through B, and at the same 
time we have the water in pipe C passing on by virtue of its own 
momentum, leaving a vacuum behind; when this takes place, the 
valve 2 will open and admit the water from the bilge to fli the va- 
зы space. On reversing the valve D, the operation is repeated, 
20 on. 
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Let us now apply the formula, that we may 8 some concep- 
tion of the power of the NN I shall take that celebrated ship, 
the “Great Britain,” witb a length of keel = 282 feet; and as it is 
an object to keep the perforations made by the pipes as small as 
possible, they must be situated where the line of pipe meets the bend 
at bow and stern, as nearly as may be, at a right angle. This condi- 
tion will diminish the effective length of the column to, say 250 feet, 
diameter of pipe = 12 inches, area 113 square inches, ship's load, 
draught 16 feet, immersion of pipe 11 feet, or 5 lb. pressure per square 
inch, speed of ship 12 miles т hour, 17% feet рег second. Then 


P = 12250 lb. У = 17- R= 51b. per square inch, 
G= 82 A = 118 square inches. 
12250 х 17:6% 
We have L 2x 82X119KX6 105 feet. 


The contents of which is 82°3 cubic feet nearly. Again, our velo- 
city is 1056 feet per minute, and if we reverse the valve D, when the 
water has passed on, only 52 feet, then we get the initial velocity 
1056 feet, and the final velocity 528 feet, the mean of which is 792 
feet. The machine, at this rate, might шөке 15 strokes per minute, 
but if one-third be deducted for friction, &c., or if we get 10 effective 
strokes (that is 5 to each pipe) we shall have 411 cubic feet, or nearly 
12 tons of water thrown out of the ship every minate, equal to 180 
pumps four inches diameter, and 11-inch stroke, going 90 strokes рег 
minute, and if kept working during 24 hours requiring from 900 to 
1000 men. This machine can be kept in Be ory during the same 
time by two men, and if desired may be made self-acting. 

If the machine be worked at a low velocity, say four miles per hoor, 
it will then discharge 197 cubic feet per minute, which is equal ia 
efficacy to 60 pumps, worked by 300 men. 

With respect to the machine as a substitute for the air-pump, it 
will be observed by referring to figs. 1 and 9, that on reversing the 
vaive D, the branch pipe into which the water in flowing is nearly 
vacuous, that is, there will probably be a vacuum equal to 10 or 12 lb. 
per square inch (I speak of the Indicator), and the pressure being 
thus removed from the end of the column, the external pressure of the 
water and atmosphere wili force the water through the pipe witha 

eat increase of velocity. Suppose, for instance, that the length of 
the vacuous space (irrespective of that occapied by the water of 
condensation) was 10 feet, and the elasticity of the vapour filling this 
space equal to 1 lb. per quars inch, then, according to the law which 
regulates the elasticity о under pressure, if we take half the 
length—five feet, and balf the diference between the initial and final 
pressures—7 10. per square inch, this will give the force tending to 
accelerate the velocity of the water through the pipe, тіз, 7 Ib. per 
inch acting over a space of 5 feet, and this power is available every 
time the valve D is reversed. 

In the event of the vapour being of greater elasticity in the oone 
denser, say 7 lb. per inch, still as it would tend to keep the water ір 
motion in the after part of the pipe, it would reduce the quantity of 
resistance from 17 Ib. per inch, as it stood in the calcolation, to 10 Ib, 
во that either view is favourable to the machine. In fine, a consider- 
able amount of the power taken to produce the vacuum is again gives 
out. 

Figs. 5 and 6 show an arrangement which might be used advan 
tageously to withdraw water from а cofferdam where there was a 


Ng. . 


*. & 


corrent, protluced either by the natural stream of a river or the infer 
aad efflux of the tide. The apparatus is supposed to be formed of 
four planks of wood nsiled together, and a suction pipe cosstrocted 
in a similar manner. On the top of this suction pipe there ts fixed a 
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elack made of leather, with a plate of iron secured to the ag and 
as a substitute for the hinge valve, formerly described, we have a 
piece of wood made to slide through the top, and in two grooves, 
one at each side of the pipe. The machine belog immersed beneath 
the surface of the river, and a communication made between the suce 
tion pipe and the interior of the dam, it only remains to raise the 
slide S, and permit a current to be established inside of the main 
pipe or box; then by ріл Не silde down, а vacuam would 
instantly be formed, which, as before explained, would elevate the 
water from the interior of the dam, to be expelled into the river when 
the slide was again raised. 

I have erected a machine of this form; and as it can be constructed 
and pat in operation in a few hours, and as it is both effective and 
costa but little, I recommend it to parties who have hydraulic works 
in progress, where the situation will admit of its being employed. 

In conclusion, this machine is obviously applicable to the raising of 
water, or producing a vacuum, in every situation where we can com- 
mand a fall or running stream; and experiment having proved it to 
be superior to the undershot water-wheel, for these purposes, whilst 
with this great power it combines simplicity, durability, and cheap- 
ness, іп the highest degree, I am humbly of opinion that it is likely 
to be extensively employed, in which case, the foregoing description 
will not have been written in vain, 


RAILWAY-CARRIAGE BREAKS. 


At the last quarterly meeting of the Institute of Mechanical Engineers, 
held at Birmingham, Mr. J. G. M‘Connell in the chair, the following com- 
munications were read: ! 


Мг. G. Srernenson, President of the Institute, Ona new Self-acting 
Break.“ а beantifal model of which accompanied the paper. 

“The various accidents on railways arising from concussions and collisions 
(and especially the late accident at Wolverton) have induced me to draw my 
attéation to the construction of а self-acting break, which I һауе for several 
years had in view, а plan and model of which I have had made, and now 
lay before the Society, with my description of its action and effects. When 
a railway train is moving at tbe rate of from 40 to 60 miles an hour, the mo- 
mentum із so great that it cannot be stopped іп any reasonable distauce by 
the breaks st present in use; or if an axle-tree breaks, or any accident happen 
to the engine so as to prevent its progressing, the sudden shake causes the 

to overturn each other, and those next the engine are almost certain 
to be crushed. In an accident of this kind, neither engine-driver, stoker, or 
guard can be prepared, and before there is time for any of them to put on the 
break at present in use, so as to be in the least degree effective, the collision 
от concussion has taken place. When the engine-driver shuts off the steam 
or applies his break on the tender, the self-acting break is immediately 
brought to bear upon every wheel attached to every carriage in the train so 
powerfully, if „ as to bring every wheel into the condition of a 
sledge. I think the train will be brought to a stand by this break in one 
tenth of the space in which it can be by the breaks at present used. My 
plan is as follows :—I attach а conple of spiral springs to the levers of the 
break of every carriage, and also connect them with the buffers, and if the 
carriage requires gentle breaking (which will always be the case when a train 
approaches a station), the engine-driver, by shutting off a portion of the 
steam, or applying the break gently, will have complete command over the 
train, without any of those violent uneasy motions, which are very frequent 
and excessively disagreeble to passengers; and as the guard is frequently 
compelled to apply his break so powerfully as to make the wheels slide on 
the rail, and cause a considerable amount of wear and tear on the tyre of the 
wheel, by which it becomes flat-sided, and makes the carriages uneasy, and 
creates a jumping motion on the rail. Suppose а train of carriages moving 
at the rate of from 30 to 40 miles an hour, and a signal is held out for the 
engine-driver to stop; the moment he shuts off the steam, the whole of the 
breaks are brought into instant application of sledging the wheels, which will 
de more effectual than fifty men applying the common breaks, as the mischief 
is frequently done before the guard is apprised of the approach of danger. 
It ia frequeutly necessary for the trains to be backed into а siding. When 
this is required, the train will first have to be stopped, and in one minute the 
whole of tbe breaks can be disengaged from the buffers, аз із shown in the 
model, and when the train proceeds they are again dropped into gear. The 
plan altogether appears so simple that any ordinary mind can easily under- 
stand the whole of it; and I think the cost of putting tbe breaks on each 
carriage would not exceed more than from 5/. to 10/. Any effectual plan 
for increasing the safety of railway travelling is, in my mind, of such vital 
importance, that I prefer laying my scheme open to the world, to taking out 
а patent for it; and it will be a source of the greatest pleasure to me to 


* Arailway break, а 
son, has deen patented 
Ad. С.Х. & A. Journal, 


а similar parpose as the one described by Mr. Stephen- 
Mr. Bunnet, and described in the Journal” for 1842, rage 72, 


. 
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knew that it has been the means of saving even one human life from de- 
struction, or that it has prevented one serions concussion.”—In consequence 
of Мг, Stephenson’s absence, the invention was not discussed, it being agreed 
that a special meeting should be called to consider the subject. 

The consideration of Mr. Buckle’s experiments on fan blasts, now exciting 
considerable interest, was then resumed. The chief object of Mr. Buckle 
was to show that the present fan blasts were imperfect in construction and 
expensive in operation. He proposed, as the result of experiments extending 
over a period of nine years, to have a series of fans, revolving іп snch a way 
as that the blast of air thrown from one would be commnnieated to each. 
He also showed the advantages of having a large inlet-pipe. By these means 
he estimated that not only would the blast be stronger with less borse power, 
but it would also be uniform; thus improving the quality of the iron, as well 
as producing it at a cheaper rate. 


DREDGE’S SUSPENSION BRIDGE. 


Sır—I beg, in reference to an extract yon made from a Calcutta paper, іп 
the last number of your Journal, to observe that I published no statement in 
the Mechanics’ Magazine that I have not documents and drawings by me to 
substantiate. 


Bath, Aug. 23, 1847. Jars DREDGE. 


Tables for the Calculation of Earthworke. By F. Basnrorts, М.А. 


In our last notice of Mr. Bashforth’s tables, we explained te our 
readers the method of determining the volume of earthwork when the 
height of the slopes on either side was the same, and the calculation 
involved only integral numbers in feet and chains; we now propose 
to show how the tables can be applied to determine the amount of 
earth both in ordinary and side-long cnttings, when the heights contain 
decimal purtions of feet. Suppose, as before, the slopes of the side- 
long cutting to be produced until they meet in some straight line be- 
low the formation level; then if the vertical sections of such a cutting 
be similar triangles, we can apply the tables to determine the 

uantity of earth excavated; all we have to do then is to determine 
the area of these triangular sections a chain apart, take the square 
root of the areas, and substitute them for the а and b of the tables. 
For the method of using the scale of proportional parts we shall quote 
the following esap, given by Mr. Basbforth himself :— 

“Suppose a = 97:68 b = 12:58. 


3 the өрттің 778 {87-12} r = Қары 

lace on (. we ge 

opposite 12 on 0) for 08 „ 561 

Place 12 on 5 for { “56 we get 249 
opposite 87 оп (В) 02 „ 149 


Therefore (97:68, 12°53} = 1669" nearly.“ 


The mode of construction of the scale is so minntely explained by 
the author, that any illustrations of our own would be quite snper- 
fluous, In conclusion, we cannot but express a hope that this will not 
be the last time we shall have the pleasure of recording Mr. Bash- 
forth’s usefal labours. It is not saying too much to assert that no 
other member of the profession possesses an equal amonnt of scientific 
knowledge with Mr. Bashforth; and we trast that gentleman will not 
allow the talent committed to his care to be idle. There is plenty of 
room, and plenty of occupation for men of science amongst engineers ; 
and while we are willing to admit the paramount importance of а 

ractical acquaintance with details, we must firmly declare that un- 
ess the engineer combines with that knowledge of facts a knowledge 
of principles, the lives of the public will be jeopardied whenever 
they are intrusted to the stability of his structures, ) 


The Double Cauge.—Obeer vatione by Mr. R. STEPHENSON, on Mr. 

Baunen’s report on the Double Gauge. 

The public were greatly indebted to the scientific labours of Mr. 
Robert Stephenson for opposing the fallacious reasonings of the advo- 
cates of the atmospheric railway system, in the height of its popu- 
larity—he has now, in a work recently issued under the above title, in 
a masterly manner laid the axe at the root of the double gauge system, 
recently promulgated and proposed to be adopted on the Oxford and 

39 
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Rugby railway. Не basin his report exhibited in their true light the 

at danger and difficulties attending such a project. We shall here 

iefly give Mr. Stephenson’s reasons for the conclusions at which he 
has arrived. 

Although Mr. Stephenson admits the possibility of laying an inter- 
mediate rail, he entirely disagrees from Mr. Brunel as to the number 
of crossings required. He states that on the 112 miles of the London 
and ab pes ta line, 58 crossings are required, and where there is a 
mineral traffic a still larger proportion. Even on the Great Western 
no less than two crossings are allowed to the Slough station. Work- 
ing out in detail Mr. Brunel’s rough sketches, he shows that according 
to one plan there must be at each crossing two additional half switches, 
two additional crossing points, two additional pairs of overcrossing 
points, four additional gaps, and three additional meeting points. 
Оп another plan, two additional switches, two crossing points, two 
Ag gi points, six gaps, and four meeting points—all additional, 
to be passed over by trains of either gauge. On another, two auto- 
maton switches of dangerous construction, to be passed over by all 
trains—one of which being placed the wrong way, would meet all the 
trains in one direction—-with two half switches, four crossing (сіне 
two overcrossing points, six gaps, and four meeting points—all addi- 
tional, to be passed over by every train. 

From this Mr. Stephenson argues that great difficulty and danger 
would be brought into railway transit, and that the increase of inter- 
ruptions or gaps іп the line would be as two to one in the present 
system. Mr. Stephenson concludes, Ist. That the mixed gauge system 
increases the complication very much, so as to be inadmissible. 2nd. 
That it increases the danger greatly. Ard. That it increases the ex- 
pense. His estimate of the increased expense per mile of a narrow 
gauge line added to a broad gauge line is 5,794/., aud of the increased 
yearly expense of maintenance of way and working, 500/. Не cal- 
culates the gross capital cost as equivalent to 18,474). per mile, while 
he denies that there ів any equivalent advantage. 

The drawings of points and crossings attached to Mr. Stephenson’s 
report show the great complexity to which they have arrived in the 
progress of railways, and the great attention now required in their 
study. Members of the profession will therefore derive great ad- 
vantage from these practical examples. 


The Baronial and Ecclesiastical Antiquities of Scotland Illustrated. 
Еу ТА W. Bituines and W. Burn. London: Blackwood, 1847. 
art 


The second part of this work illustrates the chapel of Holyrood, as 
the first part did the cathedral of Glasgow, and we can now гесош- 
mend it with still greater confidence as worthy of support. 


The Engineers and Contractor's Pocket- Book, for the Years 1847 and 
1848. London: Weale. 


This work contains the usual very valuable information, and much 
additional matter that will be useful to the engineer; but we doubt 
the policy of leaving out the standing orders, which, in consequence 
of the alterations made this year, particularly interest engineers and 
surveyors. 


REGISTER OF NEW PATENTS. 


GAS RETORTS. 


RicuarD Water, of Rochdale, Lancashire, cotton-spinner, for 
“ Improvements in the apparatus for the manufacture of gas for illumina- 
lion, which said improvements are also applicable to the manufacture of 
“p posun of dislillation.— Granted January 26; Enrolled July 
, 1847. 


The improvement is for preventing the choking of the ascending 
pipe, which conveys the gas from the retort to the purifier, by the 
accumulation and incrustution of tar and other carbonaceous matter, 
and consists in breaking the immediate connection between the inver 
surface of the retort and the ascending pipe, by causing the latter to 
project inside the retort about two inches, instead of its being Bush 
with the upper side, which improvement allows free egress of the 
gas, and aliows the tar as it ascends the sides of the retort, instead of 

assing up the pipe, to fall from the top, and accumulate on the 
ttom, and from thence it is easily removed. 
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GAS METERS, 


Tuomas Ешекр Dickenson, of Neweastle-upon-Tyne, share- 
broker, and Јонм Елі кооз, of the same place, gas engineer, for “ cer- 
tain Im із in gas · melers.—Granted December 15, 1846; En- 
rolled June 15, 1847. 


Fig. 1. 


Fig. 2. 


This invention relates to the construction of wet gas-meters, for 
preventing any tampering with the meter, by tilting it, to produce а 
greater flow of gas through the meter than indicated by the index. 
By the improved meter, if it be tilted, no gas will pass through it. 

Fig. 1, is a front elevation of the improved meter, showing part of 
the interior, and fig. 2, a vertical section through the centre of the 
ваше; 1, 2, is the exterior case, within is the drum, 3, оп a horisontal 
axis, 4, with an endless screw on the front end, which takes into а 
worm at the bottom of the vertical axis 5. The upper end of this 
axis 5, is also provided with an endless screw, gearing into the first 
wheel 6, of the index apparatus. The front plate 2, has a chamber, 7. 
in front divided by a partition 8, 9, 10; the space beneath the lowest 
part 8, is for water, it communicates with the water іп the case 1,2, 
through two openings 11,11, the space above the partition 8, is divided 
into two, being for gas. An exit valve 12, with a float is fitted to 
an 1 e ina partition, во that if the water be at the proper level, 
the float will raise the valve to allow the Ба to pass through the par- 
tition 10, to the exit-pipe; but if there be a deficiency of water, the 
float will decend and close the valve. On the top isa pipe 14, with 
a stopper for supplying water to the case under the partition 8, to 
the required level. If there be any excess of water it will overflow 
as hereafter explained. 

The above parts are similar to the ordinary gas-meters; but the 
following, indicated by letters, vary. а, gas entrance-pipe communie 
cating with the drum 3, by means of an elbow-pipe 6, at the back of 
the case 1, and protrading through the additional end-pluta c, of the 
drum. The pipe б, rises a little above the water in the case, for the 
purpose of introducing gas above the water: the pipe b, is introduced 
into the space between the additional end с, and the real end of the 
drum, as in common gas-meters, excepting it isat the back of the 
meter, iustead of the front. а’, is a continuation of the pipe a, which 
descends at the back of the case J, und is then continued at right 
angles along the bottom and again ut the front, where there is a small 
hole at f. Any excess of water in the case 1, 2, will flow over the 
top of the pipe b, and pass down the pipe a, a’, and escape at the bole, 
J, 80 that no water will stand higher in the pipe а, a’, than the level ot 
the hole /, and consequently no obstruction is offered to the flow of the 
gas from the pipe а, into the pipe d. But if the meter be tilted back- 
wards, the water in the case will flow through the pipe б, and the 
escape hole /, being raised, in consequence ot the tilting, the water 
will be retained in the pipe a, a’, at the same level as tbe hole f, and 
will prevent the gas passing through the pipe 5, into the case 1, 2, and 
consequently the measuring will be suspended so long as the meter 
remains in that position. 

The gas, which during the revolution of the drum 3, is discharged 
from the compartments ішо the upper part of the case 1, 2, passes 
througli an opening e, into the space above the partition 8, aud thea 
enters through a protection-valve i, into ап elbow-pipe g, ара is then 
conducted into the space above the water in the lower part of the 
chamber 7. From thence the gas asceads through the valve 12, thea 
through the exit-pipe j, which extends over the upper part of the 
case I, 2, to the back of the meter; so thut both the exit and eatrance- 
pipes for the gas wiil be at the back of the meter. 

It the meter be tilted forward, the water in the case 1, 2, will 
rise iu the front part of the meter, within the space beneath the pare 
tition 8, 9, 10, and against the upright part 9, of that partition, where- 
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by the open end of the pipe 2, will be closed, and the flow of gas 
stopped, The same is effected by the valve і, ор the upper end of 
pipe g; the stem of the valve being jointed to a weighted pendulum 
, which closes the valve, on the meter being tilted forward, and stops 
the flow of The pipe g, may be used without the valve i; or if 
the valve i, be employed, the lower end of the pipe may occupy а 
higher position ір the upright side 9, of the partition, so that it will 
not be closed by the water on the meter being tilted. 

There is а small nir-passage at Ё, bored vertically through the nozzle 
at the upper end of the upright pipe 14, to permit air to escape from 
the interior of the meter when water is poured into it. A washer of 
leather or india-rubber is applied beneath the shoulder of the stopper, 
screwed on the pipe 14, to securely close the orifice of the pipe 14. 


— 


STEAM POWER FOR CRANES, 


Wi. Lan Jonson, of Grosvenor Wharf, Milbank, Westminster, 
gentleman, for “certain Improcements in machinery for raising or 
lifling and lomering weighs or rous bodies.”—Granted Dec. 1, 
1 Enrolled June 1, 1847, [Reported in Newton’s London Jour- 
nal. 

This invention consists in а peenliar adaptation of steam power to 
a drum barrel or cylinder, round which a rope or chain, for raising the 
weight, is passed. Rotary motion is given to the draught-barrel or 
pulley by а steam-engine; the outer end of its piston-rod bein 
attached to a chain or rope, coiled round a winding-drum, of smal 
diameter, fixed upon the axle of the draught-barrel. 

Fig. 1 represents the apparatus in elevation, a portion of the frame 
being removed to show the internal parts of the machinery more per- 

Fig.l. 


Fig. 2. 

fectly ; and fig. 2 is a horizontal view of the same. 4, is a rectangu- 
lar frame of iron, which contains and supports the machinery. It 
may be fixed firmly into the ground, or mounted upon wheels to admit 
of its being transported to different parts of a wharf or warebonse. 
In or near the centre of this frame a, the working cylinder of a steam- 
engine, B, is fixed,—its piston-rod, с, С, passing through both ends of 
the cylinder, for the 1 of rendering the machinery capable of 
raising and lowering heavy bodies, through the agency of cranes, fixed 
one at each end, when the machinery is required to be made double- 
acting, as it is supposed to be in the drawing, although but one crane 
is shown; but in a single-acting machine it is obvious that the dnpli- 
cate parts of the apparatus may be dispensed with. р, D, are the 
upright parts or standards of a crane, with the usual jib £, and pul- 
leys F. G, is a horizontal axle, turning in plummer - blocks, fixed upon 
the bottom of the frame. This axle carries a conical puiley H, which 
has several grooves formed in it, of different diameters, for the pur- 

se of receiving severally the draught-chain or rope of the crane; 
the different diameters of the conical pulley being designed to effect 
different powers of draught. This pulley is enabled to slide laterally 
along the axle с, for the Land арту of bringing either of the grooves 
into a line of coincidence with the leading pulley of the crane; and 
the pulley is confined to the axle, when it revolves, by a key passed 
through a notch іп the pulley; or it may be by the axle in that part 
being formed square. Upon the axle there is also a smaller pulley 1, 
fixed to the axle, and turning with it. This pulley is intended to 
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receive the coiled chain attached to the end of the piston-rod С, so 
that as the piston recedes in the cylinder the chain may draw the 
pulley 1 round, and with it the axle and the cone-pulley в. It will be 
seen that there is а cone-pulley н, connected to a draught-chain, at 
each end of the working steam-cylinder в; and that upon the axle to 
which this cone is keyed, there is affixed a small pulley 1, with a chain 
connected to the end of the piston-rod, as before described,—thus 
making the machinery double-acting; that is, when a heavy weight 
is raising at one crane, a heavy weight may be lowering at the other 
crane, 

In working this machinery steam, at a high pressure, is to be рго- 
vided in a boiler contiguous, from which the steam із to be conducted 
to the working-cylinder в, by a pipe x, shown as broken off in the 
drawing. The steam when passed through this pipe will occupy the 
steam-box L, and by the sliding of the valve within the box the steam 
will, in the usual way, be admitted into the cylinder at its ends, for the 
purpose of working the piston: the action of the slide-valve is pro- 
duced by the hand of a workman applied to the lever M, so that the 
operations of the machine shall be always under command. Supposing 
that the pees in the cylinder B, is, by the pressure of the steam, 
passing from the right-hand end of the cylinder to the left, the chain 
connected to the piston-rod and to the pulley 1, will draw round the 
pulley т, its axle G, and the cone-pulley H; and the draught-chain 
of the crane being attached to the periphery of the pulley H, as the 
pulley revolves the chain will draw up the weight suspended from 
the jib-bead. Now, to prevent the raised weight, suspended from 
the crane, from descending, the pulley н must be made fast; this is 
effected by means of a break, formed by а band м, and lever o. The 
band being passed round the pulley н, as shown іп fig. 2, the workman 
by moving the iever o, will cause the band м, to be drawn tight round 
the pulley and prevent its rotation; the lever being beld in its posi- 
tion by a click or pawle, resting in the teeth of a ratchet р, as shown 
іп Be. 1; and inlowering the weight the break may be gently released 
until the weight has reached its proper situation. The steam may be 
allowed to escape from the cylinder by a pipe 9, into the air; and it 
will be seen that a similar arrangement of parts being adopted to the 
reverse end of the machine, heavy weights may be either raised or 
lowered by their reciprocating actions. 


WARPING VESSELS. 


Georce Brapox, of Taunton, Somerset, a commander in the navy, 
and ANDREW SMITH, of Princes-street, Leicester-square, engineer, 
for “ Improvements in mar ping or hauling vessels, which improvements 
are also applicable io moving other bodtes.”—Granted Jan. 21; En- 
rolled July 21, 1847. [Reported in the Patent Journal.] 

These i) deo consist in the use of certain machiuery for 
warping or hauling vessels on rivers or canals, aud which machinery, 
with slight modifications, is also adapted for propelling carriages on 
railways or common roads by ropes or chains. 

The first part of the specification consists of a description of the 
improved apparatus or machinery for moving bodies on water, and 


which, by the aid of the annexed engraving, will be readily under- 
stood. а represents the hauling apparatus or mhelp-wheel, mounted 
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upon standard bearings, іп the usual manner, and fitted to the deck of 
a vessel, with a horizontal crank-shaft passing through it; this shaft 
is firmly keyed to the whelp-wheel, and receives motion from two 
reciprocating steam cylinders, in connection with double cranks, on 
the driving-shaft; each arm of the wheel which is employed for the 
purpose of receiving the whelp, is furnished with a slot, diverging 
from the centre to the periphery of the same, and forming іп all six 
radial guides or channels, in which six adjusting whelps, c, e, с, are to 
be fitted, and placed at equal distances from the central driving-shaft, 
and are made fast by wedges, which can be withdrawn at pleasure, 
and allow the circumferential or radial distance of the whelps to be 
increased or diminished, producing thereby corresponding rates of 
motion when required. By this arrangement the whelps form a reel, 
on which the coil of galvanised wire-rope or chain, d, is woand, and 
во grip the warping-line, which is fixed firmly at each end to some 
stationary object or holdfast upon the land or water; so that when 
the wheel, a, is caused to rotate, the vessel, by reason of the төре 
aforesaid, alternately embracing and leaving the whelps forming the 
reel, is propelled backwards or forwarde, by motion being given to the 
wheel carrying the whelps іп the required direction; ¢,¢, are horizon- 
tal rollers mounted in cast iron standards, fore and aft of the warping- 
wheel а, and serve the double purpose of guiding the warp-line and 
keeping it tight on the reel; f, f, are two рут of vertical guide- 
rollers, mounted on bracket bearings. On the axle of each of the 
lower horizontal rollers, e, e, a aien a Б, is mounted, which gears 
into others on the horizontal shaft 4,4; the pair of bevelled wheels, 
858» at the forward end of the shaft 4, is intended to be of a less 
speed than the eft pair, for an object hereafter explained. The fric- 
tion of the warping-rope, as the vessel moves, will cause the rollers 
to revolve, and as the upper rollers, e, e, by their weight, pa or nip 
the rope or chain against their under rollers, and the spee of the fore 
ones is less than the aft pair, the latter will һауе a tendency to take 
up the горе or chain quicker than it is given off from the reel, and 
thus keep it taut. 

Іп order to allow one vessel to pass another on a single line of 
warping-chain or rope, it will be necessary to throw one vessel ont of 
connection with the rope temporarily; for this purpose the rollers e, e, 
may be readily lifted out from their bearings, which will admit of the 
warping-chain or rope being thrown off Ton the rollers e, e, when 
required. 

A further modification of the above arrangement is next described, 
which consists of a roller, mounted upon suitable bearings, having 
two smaller ones above it attached to the sume framing, the upper 
ones being pressed down by means of screws or springs, or otherwise 


made to nip the chain or rope sufficiently, so as to prevent its slipping . 


when the lower roller is caused to revolve by the steam-engine or 
other motive power employed in the vessel. 

The next mode described by the patentees for applying such ar- 
rangements to locomotive purposes, consists of placing in the front of 
the engine the whelp-wheel aforesaid, and attaching it thereto, caus- 
ing it to be driven by means of connecting rods from the crank-shaft; 
in other respects, differing but slightly from the ordinary construc- 
tion. 

The fourth part of this invention has reference to different modes of 
nipping the горе or chain, and consists first of three or more cylinders 
fixed to the arms or periphery of the whelp-wheel, which is placed 
across the vessel, with its guide-pulleys fore and aft; pins are in · 
serted in the periphery of the wheel a, for the purpose of receiving 
the coil of rope or chain around it, and preventing its slipping; the 
cylinders, which are placed at equal distances apart, are supplied 
with steam at different intervals through the same shaft on which the 
wheels rotate, having suitable valves for that purpose; every cylinder 
so placed has а piston and piston-rod, and, when in operation, receives 
the pressure of steam on one side of the piston only, while on the 
other is fixed an elastic medium, such as a spring or otherwise suit- 
able contrivance, the effect of which will be thus understood: — Thie 
rod of the piston, which in this instance forms the nipper, having a 
notched end for the purpose of holding the rope or chain, is pressed 
forward by the force of the steam acting behind the piston, and made 
to пір the rope or chain against the off flange of Ше whelp-wheel а, 
through which the rod on one side passes; when, upon the steam 
being condensed in the ordinary mode, the action of the spring being 
free to move, the piston-rod or nipper is again withdrawn and the 
горе wound upon the wheel. When the wheel a, having the warping 
rope or chain passing round, is employed for the purpose of propel- 
ling, it will be at times necessary, in order to ensure a firm hold for 
the rope or chain and prevent its slipping upon its drum or periphery, 
to resort to other means, such as a bar of iron or any other arrange- 
1 ы Тере the горе or chain in the running groove against the 
sides of t 
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upon the rope or chain, alternately pressing and піррі 
«ай during the revolutions of tee whee” e ie mopa cy 

The application of vibrating-levers with sliding-rods is next de- 
scribed, for the purpose of pinching or nipping the rope; these 
levers are mounted on centres resting on the sides of the wheel, to the 
outer ends of which two sliding bars are attached, and pass in a hori- 
zontal direction through one flange of the wheel, so as to press upon 
the inside of the other, against which the rope is wound ; the requisite 
action is communicated to them by means of a fixed cam, situated 
near the centre of the wbeel, whilst the re-action is effected by springs, 
the cam pressing the sliding-bars by the motion of the lever against 
the rope, and the springs releasing them. Placed on the wheel are 
small boxes having springs, with a tendency to draw into their boxes 
the sliding-bar aforesaid, which, by being attached to one end of the 
vibrating-levers worked b7 the cam, keep the rope tight by throwing 
the hook or noteb upon the same; thus enabling each bolt, nipping 
rod, or buffer (forced back against the chain in succession) to release 
its hold alternately as the wheels revolve. 

‘The adaptation of the principle hereinbefore mentioned, when a 
plied to steam tug-boats, consists iu arranging the apparatus in 
centre of the boat, and casing it in upon the top, that the central por- 
tion thereof may act as a bridge, and thereby offer sufficient resistance 
to the strain, at the same time enabling the steersman to perform his 
duty without any interruption from the warping line or rope. 

Lastly is described the means employed lor raising boats and es 
from one level to another, and consists in forming at convenient dis- 
tances along a canal, a number of inclined surfaces or banks crossing 
the stream, between which the water of different levels is confined; 
each bank so formed being at an angle of 45°, and having on its face 
trams or rails. The boats or barges on the lowest level, in order (о 
be raised to a higher one, are mounted upon wheels for the pur 
of traversing the rails; other boats or barges on the next level are 
then attached by means of ropes to the lower ones, and when the ap- 
Paratus is put in motion from above hy steam or other motive power, 
the лес 5 or Бике ave arena др the incline, and thus caused to 

ass from one level to another by the use of the haulin 
Боен described.* жыны 


. .. a 22” 

% An invention similar to this latter part has been adopted on the Morris Canal, 17.8 
America, and described in the Civil Engineer and Architect's Jeurnal, page 104. 
Bd. C. E. & A. Journal. = mee . 


ELECTRO COPPERING, GIL DING, AND SILVERING. 


Lovis Hrrorrrx PIAGET and Рнилр Henry По Bois, of Wynyatt- 
street, Clerkenwell, Middlesex, for “ Improvements in producing orna- 
mnai surfaces.” —Granted November 12, 1846; Enrolled ау 12, 

This invention consists of improvements in depositing metal, 
the employment of a bath in the following manner, as shown in fig. 1 
The bath consists of an earthenware vessel, A, witha similar plate B, 
perforated, and with one or more apertures C, to receive tubes D, and 
a long opening, Е, іп the centre, for suspending the model or electro- 
type plate. 


Fig. 1. 


For electrotype plates the bath is to be filled with a solution of 
14 lb. blue vitriol dissolved in 7 quarts of water, and when it is cooled 

ut on the plate B, with some pieces of vitriol laid on the top; thea 

Uthe tubes D with a preparation consisting of 5 pints of water, 4 lb. 
common salt, { pint of fresh human urine, and 6drams solphuric acid. 
The tubes to be filled up every six hours, until the third day, when 
they must be emptied and refilled, as before, till the deposited plate 
is as thick as desired. Care is to be taken that not a drop from these 
tubes falls into the bath. 


Fig. 2. 


рг as 
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The model to be used in the bath, either of gold, silver, or copper, 
is to have soldered on the back a piece of copper wire, for a conduc- 
tor; and the model is to be well cleaned with plumbago and a brush, 
and its back fixed in wood, leaving only the required surface exposed. 
Take a piece of zinc, about five ounces, and fasten on a screw, then 
attach the copper wire to the screw, and place the piece of zinc іп 
ше of the tubes D, suspending at the same time the model through 
the centre hole, E, of the plate B, into the bath; when the plate is 
taken out of the bath, and taken off the model, it will exhibit a bur- 
nish polish or dead appearance, according to the preparation of the 
model ; it will also found to be good and pliable metal, bearing 
to be made several times hot without injuring or destroying the copy 
of the finest engine-turning or engraving. 


Preparation for Sileering.—First dissolve 700 drams of sulphate 
of soda recently prepared in four parts of warm filtered water. Se- 
condly, dissolve 25 drams of carbonate of soda (when for use with 
electric currents, but when to act by simple immersion, 75 drams are 
used) in a pint of warm filtered water. Thirdly, dissolve 3) drams of 
moist carbonate of silver. When these solutions are cold, mix the 
sulphate of soda and the carbonate of soda together, then add the 
carbonate of silver, and stir all well with a glass stick till the silver is 
well incorporated. This preparation is to be used cold. 


Battery. When electric currents are (о be used with the above 
регровез, it is preferred to employ the battery shown in fig. 2, which 
is constructed as follows: a is a glass jar; b, a tube of charcoal; с, а 
porous vessel; and е, a tube of amalgamated zinc. In making small 
articles of silver, or of gold as hereafter explained, such as watch- 
cases, three such batteries connected together form a proper strength 
for the porposei but for larger articles, more such batteries must be 
тзед. Into the vessel a, put nitric acid and water, mixed іп equal 
quantities; the tube of charcoal, b, is introdnoed into such vessel, a, 
and the porous vessel, с, is introduced into the tube, b, and the liquid 
should then nearly fill the vessel a. Into the veasel, с, put a mixture 
of 3 oz. sulphuric acid, 1 oz. common salt, and two pints of water. 
The copper в, d, of the three or other number of batteries used 
are to be connected together, and these metal connections are to be 
made between the models which are introduced into the bath to 
receive precipitations thereon; the copper straps, f, are to be con- 
nected to each other, and the one from A last battery is to have a 
piece of platinum wire soldered at its end, and this platinum wire is 
to be dipped about balf an inch into the liquor of the bath. 


Preparation for Gilding.—Firat dissolve 875 drams of pure phos- 
phate of soda in 4% pints of warm filtered water. Secondly, dissolve 
50 drams of recently- . sulphate of soda in half pint of warm 
filtered water. Thirdly, dissolve 7 drams of perfectly dry chloride of 
gold io half pint of warm filtered water. Take the solution of gold 
and mix it with the solution of кет зерт of soda, then add the sul- 
phate of soda. Care must be taken that they are well mixed. This 
preparation is to be used warm, but not boiling. This bath is to be 
used with electric currents, preferring to use for this purpose the bat- 
tery above described for silvering. 


Preparation for Gilding by Immersion.—First dissolve 700 drams 
of pure pyrophosphate of potash in five pints of warm filtered water; 
if this solution is not clear, filter it andlet it remain till it is cold. 
Secondly, dissolve 7 drams of dry chloride of gold in half pint of 
water, then pour this gently into the pyrophosphate of potass, taking 
care to stir it well. is preparation to be used warm. This bath is 
to be used in like manner to what bas heretofore been done when 
gilding by simple immersion, without the aid of electric currents. 

To prepare an electrotype model plate for gilding or silvering, 
after it has been in the hands of the workman, frst, put it in the es- 
sence of turpentine for 4 hour, then wash and brush it well, after 
which put it in vitrio acid diluted with water (ё oz. of nitric acid of 
commerce with two pints of water), to take away the oxide; then 

lace it in cold water, and again brush it with rouge to give brll- 
іаосу. ; place it next in fresh-made human urine for eight or ten 
minutes, and then again in cold water; the plate is now fit for gilding 
or silvering by the bath above described. Ву tbis process а coati 
of 1151 or silver will be obtained, which when taken from the bat 
will only едіге to be brushed with spirits of wine and rouge, and іп 
less than balf-a-minute It will be as brilliant as when taken from tbe 
model. It is not necessary to use the scratch-brusb, or to burnish an 
part of the plate, which is always required after other modes of gild- 
log and silvering, and which always injures fine engine - turning and 
engraving. 
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ROTARY ENGINES. 


WILLIAM BREYNTON, of the Inner Temple, іп the city of London, 

entleman, for “certain improvements in rotatory steam - engines. 

Granted January 21; Enrolled July 21, 1847. [Reported in the Patent 
Journal.) 

This specification is accompanied by a diagram (see the figure) 
illustrative of the principle on which the rotatory engines are to be 
constructed. A, B, C, D, is an ellipse, described with foci, E, and F, 
half the major axis, or transverse diameter of which, is represented by 
O, B, == a, (a known number = 1:5904) whilst half the minor axis or 
conjugate diameter is represented by O, A, = d, (another known num- 


ber = 1:5); the focal distance is represented by O, E, and O, F, = с, 
(== :524). A, K, H, L, is a circle described with centre G, and radius, 
G, A, which radius, = d, (= ġ of O, А). X, V, represents a circle 
described with centre, G, and radius G, O, = e, (. 5) ; the remaining 
ЕТ will hereafter be more particularly described and alluded to; 

t it may be as well to observe that N, S, represents a piston passing 
freely through the centre of the circle, A, K, H, L, (and Daring a slid- 
ing motion in the direction of its length,) whilst m, я, is intended to 
show the thickness thereof. Іп an engine constructed upon the prin- 
ciple above shown, A, B, C, D, then would represent the outer iron 
case as it would appear in vertical section, and which case, therefore, 
would be of an elliptical form, although empioyed for a similar pur- 
pose to that part of an ordinary steam-engine Сено by the name of 
the cylinder; below, or at C, would be the foundation-plate, ре. 
which the said elliptical case would have to be fixed. A, K, H, L, 
marks the place that wonld have to be occupied by a hollow cylindri- 
cal shaft or piston-rod (of considerable diameter), and which is placed 
at such a distance, it will be observed, from and above the centre of 
the elliptical case, A, B, C, D, as that the circumference of the said 
shaft dl резенке shall come in contact with the inner surface of the 
elliptical case at the point, A, and at which would be the slide-valve 
so arranged, that the steam might be introduced into the elliptical 
case, say at or near to such point, A, or at p, when by acting upon the 
stiding-piston, N, S, it must, thereby, impart a rotatory motion to the 
shaft, A, K, E, L. and the steam ultimately would be discharged throngh 
ап aperture or eduction-passage, somewhere near also to the point, A, 
or at :; or the steam might be introduced and allowed to pass off 
through the ends of the case, if found advisable. For reversing the 
engine, or causing the piston and shaft to move in a contrary direction, 
it would only be necessary to make the eduction-pipe available for 
the passage of the steam out of the cylinder, by altering the position 
of the cock or slide-valve, and in the usual way, the shaft, A, K, H, L, 
must pass through steam-tight stuffing boxes at each end of the case, 
and revolve in bearings in the upright frame attached to the founda- 
tion-plate. The sliding piston, N, S, will be rectangular, its breadth 
being equal to the distance betweeu the ends or side-plates of the 
elliptical case, whatever that may be, and its length (as shown at 
N, 5,) equal, or nearly so, to the shorter diameter of the same. This 
piston must slide through a slot or aperture in the shaft or piston-rod, 
so that whilst the rod moves in a circular direction, the sliding piston 
moving with it and through it, performs an elliptical course by reason 
of the pressure of its extremities against the inner surface of the case; 
and the ends of the piston, as the patentee observes, should be kept 
in close contact with such inper surface of the case hy aid of metallic 
packings and of springs, the elasticity of the latter, by exerting a con- 
с outward pressure against the former, serving to accomplish such 
object. i 
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The shaft or piston-rod may be of апу proportional part of Ше 
shorter axis of the ellipse, the longer axis being varied accordingly, 
and so that the correct principle of action may still be retained; but 
the proportion, which the patentee recommends as having been found 
to be most efficient in practice, is that the revolving shaft shall (as 
seen in the diagram) have a diameter of not less than two-thirds of 
the shorter diameter or minor axis of the ellipse, and which will make 
the longer diameter or major axis about 1-06 times such shorter dia- 
meter; for ifthe diameter of the revolving shaft or piston-rod be ma- 
terially smaller than this, the figure of the case must either cease to 
be a perfect ellipse, and thereby become very difficult to bore, or else 
the increased length of the piston will involve the necessity of the 
metallic packing moving through a very considerable space, and which 
would be inconvenient. 


— 


MAKING ZINC AND GAS. 


Dame, Towers Sugars, of Bankside, Southwark, for “Impro de- 
mente in the treatment of zinc ores for the purpose of producing zinc 
ingote, which improvements are applicable to the reduction of other ores 
and metals.” (А communication.)—Granted January 19; Enrolled 
July 19, 1847. А 

The invention relates to making zinc from ores іп combination with 
the making of gas for the purposes of light and heat by using a blast 
high furnace and anthracite, coke, charcoal, or other suitable fuel, and 
other metals may be made at the same time. 


Fig. 1, is the section of the furnace and apparatus. The furnace 
a, is charged through a funnel b, at the upper part, there being slides 
to prevent the passage off of the gas which may be at the upper part 
of the furnace, the lower slide being closed when the upper one is 
opened at the time of introducing a charge; the upper іе being 
closed when the lower slide is drawn out to allow the materials to 
descend into the furnace. The materials for charging the furnace are 
raised by an endless chain C. If iron be contained іп any of the ores 
or materials to be nsed (and such is found sometimes to be the case), 
then the lower part of the furnace is to be made suitable for tapping 
off the iron from time to time in precisely the same manner as iron 
furnaces have heretofore been constructed. No claim is made for the 
construction of such furnaces, but ouly the mode of making zinc there- 
in. At the upper part of the boshes с, the furnace is contracted under 
which the gas and the vapoursof zinc accumulate and pass off through 
the pipe, d, into the receiver e. The pipe d, passes through the ves- 
sel f, which has а fow of water constantly through it, passing into it 
by a pipe g, at the lower part and off at the pipe 4, at the upper part. 
Or oil may be used іп piace of water, in which case, as long as the 
oil is kept below its boiling point, it will indicate that the gases are 
not carrying off zinc vaponrs, and the receiver is kept sufficiently 
heated to prevent the sinc solidifying, which it is preferred to do by 
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a gas burner supplied with gas from the apparatus, and there is а tap 
hole at the lower part of the receiver to draw off the zinc. The 
passes from the receiver througli a pipe i, in order to convey the gas 
to be burned for any desired purpose, whether for light or beat, and 
it may be used for roasting the ores before they are used by placi 
the same in suitable ovens or retorts, and pee such retorts wi 
the gas. This furnace is similar to that described by Mr. Constable, 
in his patent for making gases from anthracite and other fuel in blast 
or high furnaces, and would, if no ores or matters capable of yielding 
zinc be introduced with the fuel simply produce gas, but by introduc- 
ing roasted zinc ores with the fuel from time to time, zine will be 
made and be received into the receiver, thus beneficially employing 
the heut of the furnace. The quantity of ore introduced into the fur- 
nace may be varied according as it is desired to make a large or a 
smaller quantity of zinc. Any bagel up to one part by weight of 
roasted ore to three parts of the fuel employed ts recommended. 
Iron or other ore may be introduced and treated with the zinc оге. 


ELECTRIC TELEGRAPHS. 


ALFRED Brett, of Holborn-bars, gentleman, and GEORGE LITTLE, 
of High-Holborn, electrical engineer, for “Improvements in electric 
telegraph, and in the arrangements and apparatus to be used therein 
and therewith, part of which improvements are also l to time - 
pieces, keepers, and other useful purposes. —Granted Feb. 11; Enrolled 
Aug. 11, 1847. [Reported in the Mechanics’ Magazine.) 

The improvements claimed under this реа are (еп io number. 
We shall give the claims іп the words of the inventors; and such ех- 
planations of them as may be necessary to show their general scope 
also nearly in their own words. 

First Claim.—“ We claim, as an improvement іп electric tele- 
graphs, the use of a ring, or piece of metal, partially magnetised, in 
combination with a reel or coil of wire, whereby and wherein the 
electric current so acts, that the motions take place in a direction 
transverse to the axis of the coil, and parallel, or nearly so, to the 
planes in which the wire, constituting the coil, lies.” 

The electric fluid is made to pass through a number of coils of fne 
wire, properly coated or covered with silk, or other suitable non- 
conducting material; which wire is wound round a flat reel, or reels, 
of ivory, or other suitable material. The ends of these fine wires are 
alternately brought into contact with the galvanic battery, by suitable 
arrangements, whereby the current is made to act on and give motion 
to a partially magnetised ring, or piece of metal, suspended and 
moving on a fixed centre in a plane parallel to the side, or face, of the 
flat reel, about which the wire is coiled; that is to say, parallel to the 
planes in which the wire is so coiled; the motions of this partially 
magnetised ring being communicated to an indicator, or indicators, 
whose motions in connection with a peen arranged dial-plate 
with symbols thereon, may be employed to designate letters, figures, 
or other conventional signals, and transmit intelligence by means of 
electricity. 

The putentees say, “We wish it to be perfectly understood, that 
aithough we have described the foregoing, by the application of cir- 
cular coils of fine wire prepared as above described, wound round or 
upon a flat circular reel or reels, in conjunction with a flat metallic 

artially magnetised ring, moving parallel with such coils of fine wire 
or the giving motion to inductors, һу which letters, figures, or other 
conventional symbols are designated; the same motion can be ob- 
tained, and the same principle applied, by other modifications and 
arrangements, but we prefer using and adopting the arrangement 
above deseribed.” 

Several exemplifications of such modifications are afterwards 
given. 

Second Claim.—" We claim, as an improvement in electric tele- 
graphs, an indicator, or indicators, deriving motion respectively from 
a current of electricity transmitted tbrouge a coil arranged and acti 
on a partially magnetised ring or piece of metal, as above describe 
and the adaptation of such motions to communicating intelligence 
between distant places.” 

Third Claim.—“We claim, as an improvement in electric tele- 
grapba, the adaptation of an indicator or indicators to a dial-plate, 
constructed and arranged as described.” 

On the dial-plate are two vertical columns containing numerals 
from 1 to 25. Ihe centre of the plate is retained for the symbolic 
arrangement of letters and figures by which the whole of the letters 
of the alphabet can be designated. When the indicators are in a 
state of rest they are in an angular position; but when put in action 
they move to a position nearly vertical, but are prevented from pass- 
ing the vertical line by а pendant bar. In transmitting a signal or 
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signals the letters of the alphabet are designated by single or repeated 
motions of either of two indicators (right and left hand), or both in 
conjunction. Thus the letter A, which is poeha opposite to fig. 1, is 
indieated by one motion of the left-hand indicator; the letter B, 
which comes opposite to fig. 2, by two motionsof the same indicator; 
the letter Е by four motions, two left and two right; and во on. 


Fourth Сайт. — We claim, as an improvement in electric tele- 
graphs, the working ¿wo indicators, so as to give the requisite mo- 
tions by means of а single handle constructed and arranged as de- 
scribed.” 

Fifth Claim.— We claim, as an improvement in electric tele- 
graphs for giving audible signals, the use of a ring or piece of metal, 
partially magnetised, in combination with a reel ог coil of wire, as 
above described, whereby and wherein tbe electric current so acts 
that the motions take place in а direction transverse to the axis of 
the coil, and parish or nearly so, to the planes in which the wire, 
constituting the coil, lies, and actuate snitable apparatus for giving 
such audible signals.“ 

A bell or gong is substitnted for the dial-plate and indicators, and 
the signals expressed by striking one, two, or more successive blows 
оп the bell or gong, which is effected by wheelwork, for which no 
separate claim is made. 


Sizth Claim-—We claim, as an improvement In electric tele- 
phs, Ше use of an apparatus for conducting the atmospheric elec- 
tricity to the earth, in which the two semi-spheres of the lightning- 
conductor, as usnally constructed for that purpose, may be adjusted to 
or from each other, as circumstances may require.” 

In lightoing-conductors, as ordinarily constructed, there are two 
metal plates (say A, A’), which are fixed to and kept apart by blocks 
of ivory, and two semi-splieres (с and с”), which are made fast, one to 
each plate. The improvement here consists in making the semi- 
sphere с fast to the plate A (as usual), but ape 10 the otber by a 
screw to the plate A’, „by whicb means, and by the aid of a regu- 
lating screw-nut, the semi-sphere of metal may be brought either 
closer or farther distant from the semi-sphere с, as may be rendered 
necessary by the expansion or contraction of the instrument, or other 
circumstances.” 


Seventh Claim.—“ We claim, as an improvement in electric tele- 
graphs, the insnlator, and stretching of the long circuit wires upon 
and by means of an insulator, bell-shaped in the interior, so as to pre- 
vent the rain establishing a circuit for the Е from the wire о 
the support npon which the insulator is affixed, so shaped on the 
exterior as to admit of a stretcher, constructed as described, being 
applied at pleasure, to stretch the long circuit wires from insulator to 
insulator.” 

These insulators are to be made of glass, earthenware, porcelain, 
or metal. 


Eighth Claim.—“ We claim, as an improvement in electrio tele- 
pbs, a deflector, constructed and arranged as described, in combi- 
nation with an earth-plate to each instrument, whereby the electric 
carrent may be diverted, and the instruments insulated In such man- 
ner as to allow the instruments at two or more stations оп а lo 
line to communicate with each other, independently of the other 
stations.” 

Ninth Claim.—We claim, as an improvement in electric telegraphs, 
the use of the apparatus called ‘the hydraulic battery,’ in which the 
acid to the sand, or other retainer of moisture, із supplied from above, 
drop by drop, and escapes from below, drop by drops so as thereby to 
keep up continuously a а throngh the sand, or other retainer 
of moisture, and, by such percolation, carry off the sulphate of zinc, 
and prevent its becomin e on the plate; and we claim the 
said hydraulic battery, bot as an improvement in the working of 
electric telegraphs, and as applicable to the working of time-keepers 
or clocks, where electricity is employed аз a motive power, and for 
other purposes in which a steady uniform current of galvanic electri- 
city is required.” 

Tenth Claim.“ We claim for time-keepers, in which electricity is 
a moving power, the use of a ring or piece of metal, patili magne- 
tised, in combination with a reel or coil of wire, as above described, 
whereby and wherein the electric current so acts that the motions 
take place ina direction transverse to the axis of the coil, and parallel, 
or nearly so, to the planes in which the wire, constituting the coil, lies, 
and are adapted to suitable apparatus for measuring and indicating 
time.” 

As electric time-keepers require but a small power for keepin 
their pendulums in motion, “а sufficient current may be obtaine 
from two series of any one kind of metal (for which purpose zinc 
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or iron is the most economical), buried in the earth ;” and “when 
zinc is used for the series, the supply of electricity may be aug- 
mented by surrounding one set of the plates of the series so em- 
ployed with a solution of ammonia.” 


IMPROVED EXPANDING DIE 


FOR MAKING Derearn-TiLes, Conpurts, Tuses, Caumney-Pors, 
AND OTHER ARTICLES MOULDED IN CLAY. 
Registered Josera Sart, Brick-Maker, Uzbridge-Co 
miid a f en 
The advantages of the improved die аге, that with the same mar 


chine, much larger ppa and tubes may be made than heretofore. 
The improvement is shown in the section, fig. 1, wblch consists of 


Fig. l. 


three parts: A, the centre piece, B the expanding tube, and C the 
die, to be made of iron, brass, or other suitable material. 

The centre piece, A, is secured to the pes D by a spindle, and the 
external] expanding tube B is also secured to the plate D by screws or 
poit and the die С is secured to the expanding tube by screws or 

The clay to be moulded is forced through the aperture, d, of tbe 
plate D, and then between the centre piece A, and the expanding 
tube B, and out at the aperture C. 

, ne 2 shows the application of the expanding die for making 
circular tabes or pipes. 


NOTES OF THE MONTH. 


Railway Lift Bridge.—In last tionth’s Journal we gave Mr. Rastrick as 
the engineer who designed the bridge; we have since been informed that it 
was designed by Mr. Hood, the resident engineer of the Brighton railway, 
and that some alterations have been made in the design. 

An “ Architects’, Builders’, and General Fire and Life Insurance, &е., 
Company” ia about being established; already a preliminary meeting has 
been held, and an ad- interim committee” formed. Among the names 
we see Mr. George Smith, Mr. Donaldson, Mr. Salvin, Mr. Sidney Smirke, 
and several other architects and builders. 
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University College. The classes of Engineering and Architecture at Uni- 
versity College have been rendered more complete by the recent appoint- 
ment of Eaton Hodgkinson, Esq., as Professor on the Strength of Materials, 
and on Machinery. The leetures to be given by this competent experimen- 
talist will inelnde important results not previously given, and the theory will 
be illustrated by a description of a great number of original experiments 
upon most of the materials used іп constrnetion, such as cast and wrought 
iron, huilding stones, timber, &c., and the results of which have not been 
published. The distribution of prizes occurred on the Ist of July, Sir H. 
De la Beche being in the chair. First year’s course :— Fine Art: Charles 
Poland, 1st prize and lst certificate; Т. Watts, 2nd prize and 2nd certificate. 
Science— Construction: H. Darbishire, lat. prize and lat certificate; Charles 
Poland, 2nd prize and 2nd certificate; T. Watts, 3rd certificate. Second 
year’s course:—Fine Art: W. Tarne, Ist prize and Ist certificate; G. B. 
Smith, 2nd prize and 2nd certificate; J. W. McKenzie, 3rd certificate. 
Science—Cona/ruction : G. P. Boyce, let. prize and Ist certificate; W. Tarne, 
2nd prize and 2nd certificate; G. В. Smitb, 3rd certificate. 


The Royal Italian Opera, Covent Garden, has now closed, and the results 
of the season, while we hope they have given every encouragement to the 
lessee, have fully responded to the exertions of the architect. The arrange- 
ments for hearing, seeing, ventilation, and accommodation have been per- 
fect, and have given а good example of the progress of comfort in public 
buildings. 

Kew Gardens.—The works at these gardens are proceeding, and Sir Wil- 
liam Hooker seems determined to carry out а botanic garden, which shall be 
the finest establishment іп the world. The grand раһт-һопве isin a forward 
state, зо far as the frame-work is concerned, but we doubt whether the house 
will be in a fair state for opening before 1849. А small museum has been 
built, as a Museum of Economic Botany, which will in time rival the Mu- 
seam of Economic Geology. 


The New Parliament is now filled up. It includes many parties connected 
with the railway interest. Mr. Robert Stephenson and Mr. Locke represent 
the engineers; Mr. W. Cubitt and Mr. S. М. Peto, the railway contractors. 
What may be the political merits of these new members we do not know, 
bnt as practical men they wili not be without their value. 


Damp Walls.—Dr. Murray recommends when damp walls proceed from 
deliquescence, in the case of muriate of soda, «с. in intimate combination 
with sand in the mortar, it is only necessary to wash the wall with a strong 
solution of alum. This converts the deliqnescent salt into an efflorescent 
225 sud the cure is complete. Or alum may be added to the plaster in the 

t instance. 


Portable Cannon.—The American papers make mention of a new sort of 
cannon, invented by a Mr. Fitzgerald, which is so constructed that it may be 
carried by hand or on horseback over mountains, forests, or marshes, where 
an ordinary cannon would be altogether useless. It consists of а series of 
circular perforated plates of the best wrought iron, } to ф inch thick, with 
well plenished faces, which аге arrauged in contact, and are connected 
together by wrought irun rods or bolts, passing through holes near the 
periphery ; the bolts having strong heads at one end, and а screw nut at the 
other, whereby the plates are held firmly together. Several of the plates at 
the breach are, of course, solid, and without the hole in the centre. The 
series being thus connected, they are bored and polished inside, and turned 
off to the proper shape outside. While this cannon is stronger than those 
of common cast iron, it can readily be dissected, and each section may be 
shouldered by either pedestrian or equestrian artillerists, and when required, 
the parts msy be put together and secured ready for action in ten minutes. 


A Wire Bridge is now erecting over the Obio, which will be 
the iargest structure of the kind in the world, having a арап of upwards of 
1,000 feet, whereas that of Fribourg is bat of 800 feet. 


A Railway Club for engineers, architects, parliamentary agents, and soli. 
citors, is proposed to be established in the vicinity of the Houses of Parlia- 
ment. 


The Revue du Havre states that a young chemist of that town has invented 
а system of lights for ports and coasts, consisting of a thick globe of glass, in 
which is enclosed a preparation giving а light like that of the moon, and the 
cost of which for one year will not exceed в franc. 


Improvements in Gun-Cotton.—Mr. Coathupe recently forwarded to the 
Chemical Society two specimens of gun-cotton, with a view to illustrate the 
greatly increased explosive effects that are to be derived from a subsequent 
immersion of the gun-cotton, when properly prepared in the ordinary way, in 
в saturated solution of chlorate of potash. “ Having experimented with 
solutions of nitrate of ammonia, nitrate of potash, nitrate of soda, bichromate 
of potash, &c., for the purpose of increasing the explosive properties of this 
interesting substance, I can affirm that none of the results will bear the 
slightest comparison with those obtained from the solution of chlorate of 
potash, either in rapidity of ignition, or in intensity of flame. The process 


adopted for preparing the enclosed specimens was as follows—viz.: iuto a, 


mixture of equal measures of strong nitrous acid, and of oil of vitroil, spec. 
grav. 1:845, the cotton was immersed and stirred with a glass rod during 
about three minutes, it was then well washed in many waters and dried; a 
yortion of it was then soaked for a few minutes іп а saturated solution of 
chiorate of potash, well squeezed and dried.” 
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New Fulminating Powder.—M. Sobrero іп a paper to the Academie 
Sciences, Paris, described what he calls mannite nifrigue; viz., the 
stance called mannite obtained from manns, honey, &c., and 
nitric acid. The mannite nitrigwe or falminating manoite, explodes a: 
the blow of the hammer with tbe same violence as fulminatiog merce 
and produces іп its decomposition sufficient heat to ignite gunpowder. 
Sobrero has prepared capsules in which, instead of faiminating mere 
is placed a little nitric mannite crystallized in alcohol, and discharg 
fowling-piece with them several times with the same certainty as with 
ordinary capsales. 


LIST OF NEW PATENTS. 
GRANTED IN ENGLAND FROM JULY 24, To avaust 23, 1847. 


Sia Monthe allowed for Enrolment, unless otherwise expressed. 


Joha Platt, of Oldham, Lancashire, and Thomas Palmer, of the same place, for 4 

bere improvements in machinery or ap ae for r making cards, кею for preparing’ 
nning cotton and other fibrous mat 
eerie the same.” —Sealed July 24. preparing yame 

Charles De Bergue, of Arthur-street, Wi City, for “ Improvements In bufimg 
traction apparatus, and in springs for kaway cad 3 сатаев уау ж. 

Alfred Ceal, of Aldgate, mannfacturer, and Henry Bear, of New-road, mann 
“ Improvements іп the manufacture of tobacco.”—July 28. 

Edward Ryan, of Park- place, Bayswater, Middlesex, for “ Improvements іп consul 
the smoke and өсопошіяіп ‘the fuel of steam-engines, breweries, and manufac: 
generally.”—July 28. 

James Morison, of Paisley, shaw! manufacturer, ſor Improvements in 
in propelling or moving carriages, and in giving motion to machinery.""—July 29. 

Joseph Paul, of Thorp Abbott’s-hall, Norfolk, farmer, for ‘Improvements іш cu 
or forming drains in land, and for raising subsoils to the surface of land.”—July 29, 

Francis Starr, of Warwick, for na par jot for the delivery of water and other fi 
which he styles the Protean Jet.’ "—July 29. 

William Baines, of Norwich, inspector of railways, for “Improvements In the n 
facture of parts of rail and in the and in ni 

р ата — A, bearings of machinery, apparatus 

Alfred Vincent Newton, of 66, Chancery-lane, mechanical draughtsman, for 
proved kiln, or oven, for firing porcelain and other similar ware.”—July 79. 

William Phillips Parker, of 48, Lime-street, Ci tleman, for “an Improved 
of manufacturing cigars.” July 29. Taa 

George Witherell, of New York, America, for “Improvements ln manafactarii 
working iron for various useful purposes. —Jnly 99. 

Stopford Thomas Jones, of Stamford-street, Surrey, for Improvements in s 
engines, and in machinery for propelling vessels.” —July 29. 

Joha Hastie, of Greenock, Scotland, engineer, for ‘Improvements іп the зарра 
of steam power to turn eertain kinds of mills or machines with a 
motion.” July 29. 

Hector Sandeman, of Tullock Bleachfield, in the county of Perth, bleacher, for 
tain Im ents in the materials and processes employed in dressing, cleaning, 
ing, and bleaching certain textile fabrics, and the materials of whick uch bria 
composed. July 31. 

Theodore Fletcher, of Birmingham, brass-founder, for “an Improved mannfact 
speculums for various purposes.” — August 3. 

John Yule, of Sanchlehall-street, in the city of Glasgow, practical engineer, for 
tain Improvements іп rallway chairs used on rallways, and in fixing the zame.’ 

Joseph Bourne, of Derby Pottery, in the conn! of Derby, for i Improvemente 
construction of kilns for burning stone ware and brown ware.” Aug 2 : 

Arthur of Birmingham, umbrella-frame maker, for “ Im 
Ж а — ae provements іп the 

vues Broadbent, of Manchester, for “ Improvements іп the manufacture of p 
Aug. 5. 

James Simister, of Bi manufacturer, for Improvements in the n 
of stays and 8 Е 

Thomas Birchall, of Ribbleton, in the county of Lancaster, for “ Improvement 
folding newspapers, and other papers. Aug. гу н 

in , of Leicester, machine-maker, for “ Improvements іо the fae: 
бітсе попе оодан 67 i 4 pu 

Edward William Eaton, of New Windsor, Berks, bachelor of medicine, for “ сетбай 
Improved machinery for preventing accidents on railway.“ August 19. 

Osborne Reynolds, of Dedham, Essex, clerk, for “ Improvements іп making hop-po 
bundles, fencing ropes, baskets, or wicker-work, and ether similar articles."—Angust 

Wiliam Bacon, of Bury, in the county of Lancaster, engineer, for “certain Impro 
ments іп steam-engines.”—August 19. 

William Eaton, of Camberwell, Su engineer, for “certain Im ts 
water and other liquids from one ауе раче ае мі 19. рата 

Orlando Brothera: of Blackburn, in the ong ot Lancaster, for ч себат Impro 
ments із the method of manufacturing retorts, or қ 
nected there with. August 19. : machinery or apparatus өң 

Archibald Tarries, of Preston, in the county ot Lancaster, tileman, for pre 
ments in p carriages on common roads. Anpan 18. 9 

Francois Augustus Кепагф of 40 Rue du Rocher, Paris, merchant, for “ Improve: 
іп preserving and colouring wood.” —Anguat 19. 

James Webster, of Sneinton, in the county of молая, , for “азан 
spheric buffer, t9 De appliad te. carriages. an otber vehi tra on railways.’ 

ugust 19. 

Aime Boura, of Rathbone- place, Middiesez, dyer and scourer, for Improvements 
extracting colouring maiters."-—August 19. : 

Alexander Speld Livingstone, of No. 7, Bridge-place, Lewisham, Kent, civil engin 
for “ certain Improvements in the construction R locomotive engines iatended to be 
on railways.”—August 23. 

Thomas Dawson Pruday, of the Freemason’s Tavern, Great Queen-street, Midell 
cook, for “ certain Improvements in apparatus fer reducing vegetable and other œ 
stances to small particles."—August 23. 
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THE CARLTON CLUB-HOUSB. 
(With an Engraving, Plate XV.) 


Since Mr. Smirke chose to forego the opportunity of exhibiting a production 
of his own, under such pecoliarly advantageous circumstances as the occasion 
afforded, we are, for several reasons, very glad that for a work of reproduc- 
tion he bas gone to the example he has done. Independently of its intrinsic 
merit, we welcome that composition of Sansovino’s as being likely to dis- 
abuso us of many prejadices,—althonogh prejudices are apt to be so dread- 
fully obstinate and inveterate, that it may be questioned if even ocular de- 
monstration will help to correct them. The Library of St. Mark at Venice,— 
of which, we presume, our readers are fully aware that the new facade of 
the “ Carlton” is a direct copy, the original design being so well known by 
engravings of it in various architectural publications,—is so admirably con- 
trary to all rules and all systems of the orders, as quite to confonnd them, 
and to nonplus that plodding sort of criticism which spesks according to 
book, orthodoxly enough, of course, but sometimes very stupidly. Had Mr. 
Smirke bimself ventured to deviate in the same degree, or even half as much, 
from “ approved recipes” for the orders, be would most assuredly have been 
taken to task by small critics for his extravagant licentiousness,—would 
perhaps have been put into the same category with Borromini, at least have 
been sneered at hy the fribbles, for his conceit in presuming to make so ex- 
ceedingly free with the established and only legitimate proportions of the 
ancieat orders. То one who is acquainted with the orders only formally,— 
who knows them only by rote, as a schoolboy does his grammar, Sansovino’s 
treatment of them must appear most extravagant, and little less than de- 
testable; to the eye of an artist, on the contrary, it will show itself to be 
truly admirable, because highly effective ;—and what, let us ask, is the pur- 
роге and object of architecture as art, except to produce effect ?—since, 
take away that, and it becomes mere building, than which common-sense, 
if we are to abide by mere common-sense, demands no more. 

In Sansovino the artist predominated over the architect,—that is, over the 
regularly - trained one, he being less attentive to direct anthority and precedent 
sc far, at least, as the orders are concerned—than to artistic sentiment aud 
effect. He* was more of the sculptor, or we may say of the artist, than the 
mere architect. As if for the purpose of exemplifying that line of Pope's, 
which says: 

And snatch a grace beyond the rules of art,” 

he snapped his fingers at rules, and proportioned the entablature of the 
Ionic or upper order, ratber to the entire elevation than to the columns them- 
selves, it being, in fact, somewhat more than half the height of the latter, ia 
bold defiance of the regulations laid down by such exemplary martinets as 
Messrs. Vitruvius, Palladio, Vignola, and Co. In palliation of this enormity, 
it is alleged to have been іп a manner forced upon him by the necessity, at 
least desirableness, of making his building agree in height with the adjoining 
Ргосагайіс Vecchie in the Piazza di San Marco. Yet аз no such consideration 
сап possibly have іпбпепсей Mr. Smirke, it maybe presumed that he adopted 
the license for the sake of the happy artistic effect attending it, knowing 
also that be himself was well shielded from the reproach of desperate inno- 
vation and disregard of all system, since he bas only adhered to his precedent 
for it. 

Besides serving as an excellent lesson against narrow priggish systems 
respecting proportions—which some have laboured to reduce to the “ rule 
of thamb,”—sach an example as Sansovino’s, and as here carried ont by Mr. 
Smirke, may be efficacious in correcting that excessive tameness and penu- 
riousness in architectural design which we have been wont to dignify to our- 
selves by the flattering epithets of “ chaste” and “ simple.” It is true, thanks 
in a great measure to Mr. Barry, the miserable starvation style”—more in- 
tolerable perhaps than even the mere hole-in-the-wall“ style—has been 
bronght into disrepute; still, some specimens of bolder, freer, and more 
copious modes of decoration than we have hitherto been accustomed to in 
modernt architecture, are desirable. We need something too to correct our 
taste for that flashy and frivolous mushroom sort of design which pute a 
showy barrack-looking front to a mile-long range of houses, and then dubs 
tuch brammagem a “Terrace.” 

Not very many years ago,—when such truly prosaic buildings as Stafford- 
house were looked upon almost as architectural marvels, and as indicating 


—Ü— —————————_————_————————_____—_—_—— 
е some account of him we refer опт readers to what сұп be more eas!ly referred to 

3 series of Gailbabend’s Ancient and Modern Architecture, ac- 
com; 


the description of the very edifice which has now been repeated in Pall. 
M 


+ We here employ the term “modern” in contradistinction from medimval architec- 
ture and imitations of it. 
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nearly a seven-leagne-boot-stride forward in taste—the idea of such a façade as 
із the new portion of the Carlton Clnb-house, would have been deemed most 
startlingly extravagant. It certainly does make the original Club-bouse, 
which still stands by it entire and intact, cut a more dowdy and dismal figure 
than ever. The contrast between the two is positively curious, and worth being 
recorded by the pencil, ere tho first-mentioned structure be removed to 
make way for the completion of the other. Not the least curious circum- 
stance of all is that two such strongly antithetical and antagonistic tastes 
should be exhibited in the works of two brothers, who most assuredly do not 
at all fraternise in their architectural sympathies. The contrast presented 
by the old (although not very old) and the new Ciub-house may, besides, 
be taken as an index of the revolution in architectural taste generally, for per- 
haps neither would Sir Robert venture to propose such a design now, nor 
would Mr. Sydney Smirke have thought of bringing forward Sansovino in 
the days of architectural purity, innocence, and water-gruel. Sir Robert's 
work will, of course, be very shortly expunged; not so, however, that of 
Soane in the adjoining dneal residence, unless his Grace of Buckingham 
should now be spirited up into contributing Біз share towards the architec- 
tural eclat of Pall-Mall, by giving his mansion a new facade in aristocratic 
palazzo costume, to which latter it makes no pretensions at all at present, 
although when first erected it was perhaps considered both ducal and dignified 
enongh. Whether that be ever done or no, the ducal Buckingbam-house in 
Pall-Mall will be less shamed by comparison witb the new Carlton, notwith- 
standing that it is in immediate juxtaposition with it, than the royal Buck- 
ingham- palace in the Park, the building added to the latter being a con- 
temporary work. Sansovino was surely wanted there,—at least might have 
been consulted on that occasion. 

With regard to what Mr. S. Smirke is doing in Pall-Mall, we could wish 
that as the design is so notoriously а copy, he had adbered more strictly to 
the original in one or two particulars wherein he has now deviated from it, 
not at all for the better. Some, indeed, there are which called for correction, 
the balustrading in particular, for it is not of the best proportions; and 
the balasters themselves are, at least in our eyes, decidedly ugly, and seem 
designed rather for wood-work than stone. But the omitting the moulded 
archivolts to the arches within the lower order is assuredly no improvement, 
because it does away with that attention to keeping and consistency of 
character with which Sansovino treated both his orders in that composition, 
assimilating them as to general style. The Doric is of professedly ornate, 
or we may say florid, desciption. It does not even во much as pretend to 
Doricism, except normally and nominally, by having the usual indicial marks 
appropriated by custom to that order. Quite as much do we regret the 
omission of sculpture in the metopes of the frieze; and regret it all the more 
because such embellishment would have been a very great novelty here, 
there being, as far as we are aware, not a single exsmple in all the country 
of a Doric entablature so enriched—not even among those ultra-Greek 
porticos which modestly call themselves after the Parthenon.” The only 
excuse that might else have been alleged for the omission—and а most 
provoking one it is—is taken away by the building itself, which totally 
forbids the snpposition that the retrenchment of such decoration, which 
contributes so much to the unity of ensemble in the original structure, was 
occasioned by any mere money-sparing considerations. If the tone of deco- 
ration was to be at all moderated, it ought to have been done more uul- 
formly, во as to preserve keeping. Happily, it is still in time to amend the 
error in some degree; wherefore we would advise, that in the centre part of 
the composition the Doric frieze should have ite metopes sculptured. Such 
variation there from the rest of that entablature, while it would give us a 
very desirable specimen of such embellishment, would be a difference con- 
ferring no more then a very allowable kind of distinction on the central 
portion of the facade. At any rate, we would not only recommend, but 
earnestly entreat Mr. Smirke to re-consider, ere it be altogether too late, his 
entrance porch and the door within it. How, with Sansovino before his 
eyes, he could have conceived the idea of snch a porcb is to us incompre- 
bensible,—a small loggia of that kind, with an entablature whose architrave 
is supported on columns alone, being quite at variance with the mode so 
systematically observed for the rest of the façade. Why not fill up the front 
of the porch with an open arcade similar to those of the ground-floor in the 
original building? Besides keeping up consistency of design, it would 
give the expression of compactness to that projecting feature, and boldness 
of effect in regard to light and shade. It would produce greater richuess 
also, as the arch would, almost as matter of course, have archivolt mould- 
ings, as ought also to һауе the window on each side of the porch in that 
division of the front; not forgetting sculpture in the spandrels of the arches 
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as iu the upper story, at least not fer that of the porch. Нагу need we 
add that the doorway ought to form а corresponding arch to that in front, 
er thet the ceiling should be likewise semicircular and coffered. If this 
would not materially improve the whole design, and render it more true to 
the spirit of Sansovino’s work, we are willing to forfeit for the fatere onr 
pretensions to jadgment in such matters. 

With regard to the species of polychromy introduced in the exterior, by 
employing dark polished granite for the shafts of the columns, it remains to 
be seen how it will bear the test of time, when the granite shall have lost 
its lustre, and the rest of the stone-work be tarnished and discoloured. At 
present, the effect—of which an outline elevation conveys no idea—is 
striking and vivacious enough, perhaps somewhat more so than is exactly 
desirable for other neighbouring facades. It is, however, a question whether 
colour does not require to be carried out a little more, and whether, if they 
were not to be sculptured, the metopes of the Doric frieze might not very 
properly have been filled in with polished granite also, like the panels on the 
Tonic frieze, the form of which last-mentioned ornaments might have been 
improved, they being now of more fancifal and arbitrary than tasteful de- 
sigo.—Our remarks are as impartial as they are free: whoever had been the 
architect, whether Mr. Barry or Sir Robert Smirke, we should have spoken 
of the Caritou” facade just the same, except that had it been the latter, 
we should have heartily congratulated him on his emancipation from pseudo- 
Greciem, and his adoption of a style that, be it ever so impure, recommends 
itself by Artistic spirit, 
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41 must have liberty 
Withal, as large а charter as the winda, 
To blow on whom I planse.” 


І. Archeology may be likened to fire,—not on account of any brilliancy 
aod vividity that it possesses, for to say the trath, it is apt to give out far 
more smoke than flame, hut this it bas in common with fre, that it is a good 
servant, but an intolerably bad master. бо long as archwology із made 
only an auxiliary study to Architecture and Fine Art, it is serviceable 
enough. With that, however, it is not content, or more properly speaking, 
those who call themselve? archeologists, are not content to have it kept 
within its proper bounds. They insist upon its being allowed to become 
quite dominant and rampant,—completely dictatorial. They themselves, 
knowing merely what has been done, and limiting the powers and capa- 
bilities of art just to their own little xe plus ultra, beyond which they have 
not an idea, insist upon nothing being done that cannot he shown to 
have been done before ; thereby either insolently denying that we of the 
present day possess any sort of genius or talent, or still more insolently re- 
fusing us the privilege of exercising it. And what do architects tbem- 
selves do? They quake and—are silent, or else ſawu and flatter, thank- 
ful, perhaps, that nothing worse than mere indiguities are cast upon them. 
Nay, some, who would be thought to have the interests of architecture 
chiefly at heart, пееш to do all in their power to throw it into the shade, 
and bring forward in lieu of it the most anile rubbish imaginable,—such 
arrant rotten lumber that а sensible antiquarian is downright ashamed of 
it. 

П. Unless it be restrained by that judgment and discrimination which 
will render it subservient to the advancement of Art, archwological study 
comes to be considered an end rather than a means, as which latter alone 
it is of any value to the architect, guoad architect. It may, indeed, enable 
him to talk or write very learnedly, and to display a deal of recondite 
erudition and curions research; yet, if he addicts himself to it in such man- 
ner as to make it at all his hobby, it will play him—or else cause him to 
play, many strange hobbyhorsical pranks. He will be always looking 
backwards when he should be looking forwards,—will even be afraid of 
getting onward a step forwarder than Precedent will permit him. 
That same Precedent—or rather the nonsensical and superstitious reve- 
rence affected for it, is made a positive dead weight—a millstone bung 
round the neck of Art. It is a chain apparently bestowed on it аз а badge 
of honour, but made ase of in reality as a balter wherewith to strangle it. 
Nor is it an overweening fondness for medieval archeology alone that is 
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to be deprecated, that for classical antiquity, with its consequent blind and 
indiscriminate deference to classical authority, being equally apt to mislead 
Vr if not exactly to mislead, to fetter, impede, and retard. Far better, 
in all probability, would it һауе been for Wilkins, bad he never seen either 
Athens or Magna Grecia: — better at least had he dismissed them and 
Vitruvius entirely from his thoughts whenever be sat himself down to de- 
sign, and inatead of thinking of what had been dose, had studiously be- 
thought him how to make the most ef the subject in hand, bad considered 
what new ideas it might be made to produce, and how artistic effect might 
best be secured for it. But, alas! artistic composition and artistic effect 
were almost the very last things that he, like many others, ever thought of. 
Had not sach been the case, Downing Odllege would have exhibited a very 
different piece of design from what it now actually does,—pseudo-Grecism 
in all its pedantry and all its dulness. Neither would the same architect 
have vapoured во much as he did about the mere intercolamniation of the 
portico of the National Gallery, but would have attended much more to the 
general composition of that façade. The eye of an archzeologist, and that of 
anartist—and an architect ought to be one — have very different powers of 
vision. The former is so myopic that it cannot discern a single inch be- 
yond Precedent, while the other—we are speaking of the true artist - can 
discern with prophetic ken, what will be Precedent to after-ages. It is all 
very well to understand Precedent, but to be enslaved hy it is equally ab- 
surd and despicable. 

III. In a letter from а friend who is now a temporary resident at Edin- 
burgh, I have lately received some exceedingly clever and welcome criti- 
cism on the architecture of the self-styled Modern Athens, — which desig- 
nation, by-the-by, he observes is a complete misnomer as far as architecture 
із concerned, although Scotchmen may be sufficiently Greek in some 
respects, After expressing a rather mean opinion of the Gothic architec- 
ture of Scotland generally, which, he says, affurds no studies worth the 
attention of an English architect, my correspundent adds, the general 
rate of recent imitation of that style, in Edinburgh, is lamentably below 
even the local standard of antiquity. The exterior of the Assembiy Hall 
bas unquestionably many Sue parts, but where is the climax which the an- 
cient builders produced, in the interior? The Scott Monument again, the 
boast of all Edinburgh, obtrudes itself upon you in twenty different sizes 
in every print-shop—is painted on every snuf-box—graven in metal— 
yea! built up in confectionary; yet no architect would now get practice 
in England in the Gothlo line, on the strength of such а master-piece—I 
might say such а missy piece as that same Scott Monument ;—so defective 
is it in detail, and most signally so ia the proportion and graduation of its 
lower story, which, from almost every point of view, redaces its apparent 
height one-third. Instead of the thousand-and-one representations of that 
precious Monument, I would far rather see one satisfactory view of 
Donaldson’s Hospital, the Gnest building in Edinburgh, ancieut or modern. 
In this structure, designed for similar objects as George Heriot’s founda- 
tion, we have a very successful adoption of the combined forms known as 
Elizabethan, aud exemplified іп Burleigh. Like Heriot's Hospital, its 
plan is quadrangular, with a tower at each corner, flanked by four ogive- 
domed turrets, and а corresponding tower of bolder aud loſtier design 
marks the ceutre of the principal or southern front.”—Tbus much by way 
of specimen, and I hope my friend will be indaced to work out his remarks 
fully in extenso, and give them in some shape or other to the public, who 
will theu for the very first time get any thing at ali like intelligent criticism 
relative to the architecture of the nortbern capital, and its public buildings 
One thing there is which the Edinburghers themselves might do, at least get 
done, which is, instead of publishing again and again «4 nauseum the 
Scott Mouument, to publish a collection of some of their best edifices, 
illustrated architecturally by plans and elevations, in some such economic 
form as the Public Buildings of London, and Landon's “ Edifices de 
Paris.” Surely Playfair, Hamilton, Rbind, and others who have shown 
talent in some of the recent structures, would gladly promote an under- 
taking of the kind, —in which sections and interiors ought not to be quite 
forgotten—certainly not such as the hall and principal apartment іп the 
new Commercial Bank, which last-mentioned apartment appeers from 
description to be quite unique as a public “business-room,” it having a 
Corinthian colonnade on each side, and being moreover enriched with de- 
corative paisting, marbling, and gilding, most probably by Мг. Hay—al- 
though that is merely my own conjecture. The hexastyle Corinthian por- 
tico of the exterior, with its pediment filled in with statues іп fall relief, 
might pass for classical, were not such character sadly marred by the (тә. 
ranges of windows withln; whereas had there been none below, bat saly 
the doorway there, the upper ones might have been excused. 
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TV. Leaving the question untouched as to the propriety of making the 
palace of the legislature a sort of museum and gallery of art, we may rea- 
souably hope that when they come to be in the very atmosphere of art, the 
members of the Two Houses will be in some degree infected by it. How 
much—that is, how little they now understand or care for art is tolerably 
evident from the truly unfortunate xem. con. that sanctioned the adoption 
of such adesiga for the new facade of Buckingham Palace as the one 
“ presented” to them by Royal Command. Nota single voice was raised 
to protest against the architectural iniquity of inflicting upon us such а 
piece of commonplace and even vulgar design—the subject considered— 
for the front of a royai palace, at the present day ; and after ali the revil- 
ings, too, that have been heaped upon the original building, as concocted 
by George the Fourth and John Nash. To sneer at their taste now would 
be akin to questioning the sublime taste of Queen Victoria and Edward 
Blore, and be compromising our loyalty. Nevertheless, 1 do wish that Ben 
D' Israeli s excellent advice were taken, and that an architect were hanged 
іш terrorem to the rest of the tribe. And if such wholesome example ів to 
be made at all, let it vot be on some paltry Pecksniff, the architect, per- 
haps, of a gin-palace, but on some higher offender—even the architect of a 
royal palace. 

V. Extolling the elaborate richness of the Palace of Westmioster, one 
егіс has very naively expressed bis astonishment at Mr. Barry’s berculean 
task іп having to design anch a prodigious quantity of details, there being 
hardly a square foot of plain surface in the building, either externally or 
internally. The manual labour and workmanship are of course pro- 
digious, but the number of drawings required is comparatively very mode- 
rate, those for one bay or compartment of the structure serving almost for 
an entire side of it; inasmuch as а single portion of the kind once designed 
becomes the pattern for as macy others as аге to be made similar to it. 
Or does the sapient critic imagine that an architect makes working draw- 
ings for every individual column, window, and other part that are repeated 
again and again withont variation? Ifso, be most be first consia to the 
Irishman who went to a tailor to order two suits, and bavicg being mea- 
sured, slood walting the renewal of that operation, exclaiming, “ I told you 
that I wanted two suits, and you have taken the measure for one only.” 

VI. Some who, if not more talented, are cleverer than Mr. Barry—that 
is, show greater cleverness in sparing themselves trouble—make very short 
work indeed of desigaing details, taking them ready-made, and applying 
them on every occasion alike. Опе architect, who shall be nameless—for 

names are sometimes highly improper things — bas had for his 
whole stock of ideas, іп the course of а loug practice that must have been 
а profitable though hardly can it be called a successful one,—jost a couple 
of patteras for columnas, and the same number for windows, which he bas 
served up again and again, with ао abstinence of invention and imagina- 
tion truly marvellous. Let us hope, however, that the day is approaching 
when it will be exacted of architects that they shall exbibit bond. fide 
design in their compositions, and also that their compositions shall be 
legitimately entitled to zuch name, by being framed according to artistic 
principles, instead of being, as is now generally the case, mere crude 
hap-bazard compilations, in which, though every one of the separate 
features may be good in itself, being taken from here and there, they do 
not well assort together, or else are not so suitable as they ought to be to the 
express occasion, Detail ought to proceed invariably from the architects 
own pencil; or if he be incapable of producing it, and be so far a mere 
mechanic, by what right, or rather with what specious show of right, does 
һе usurp the style of Aatist?—-rendering himself thereby а mere quack. 
Or if, as seems to be the case, we really do not care for having Artist- 
architects, let us have the honesty to declare so at once, let us desist from 
vapouring about the excellence of architecture as a Fine Art, and let as 
fling ourselves into the arms of those two doxies—Camdenism with its 
vinegar-visaged orthodoxy, aad Pecksniffism with its drunken, gin-palace 
heterodoxy. 

VII. The following, from Donaldson’s Maxima, can not be too earnestly 
recommended to a great many, both in and ont of the profession :—“ He 
who expects to be a good architect by knowing the history of all the styles, 
and the phases which it (architecture) has assumed through each period, 
will find himself much mistaken when һе begins to practise. He may be 
а good historian, and a judiclous critic, hut not necessarily a good artist.” 
—Certainly uot, for, on the contrary, he may be a very bad one—that is, 
. Bo artist at all. Even with regard to criticism, too, mere historical know- 
ledge without æsthetic feeling aud intelligence will go but a very smaii 
way, and produce nothing better than one of those very small critics who, 
profound in dates and authorities, are exceedingly shallow indeed when it 
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comes to questions of real, unprejudiced criticism; and, to give them their 
dee, they seem to have the grace to know it, for most stadiously do they 
avoid approaching aay question of the kind. We have one learned Pro- 
fessor who goes about surveying cathedrals very much іп the spirit of an 
appraiser, and with just as much eye for their peculiar artistic beauties. 
For my part, I never take up ап acoount of a building without. most de- 
voutly wishing that it bad no history at all, and that there was nothing 
else to be spoken of but the structure itself, which is now generally con- 
verted into a mere peg to hang а tissue of musty gossip and anecdotes 
upon. Æt ѓи Brute! Lapostrophized Jovellanos the other day, on turning 
over his “ Carta Historioo-Artistica sobre el Edificia de la Lonja de Mal- 
larca,” —for it is as dull as if it had been written by Dr. Dryasdust or 
Professor The Artistica is certainly quite superfiuous—nay, 
wares, positively deceitful, and most maliciously 80, exciting as it does the 
most agreeable expectations only to disappoint them. Ненгент les 
peuples, says Voltaire, ‘‘ dout l'histoire егі ennuyeuse ;” and if so, archi- 
іссіпге ought to be in a moet enviably happy condition indeed, since 
nothing can be duller than its bistory as it is usually served up to us. 
VIII. Of detestable heresies in matters of Art, the most detestable of all 


is that which would persuade ua that Art can be taught by rules, and 


ought to subserve to rales. It is the most detestable because the most 
grovelling and abject,—the most alien from the very spirit of Art, Rules 
аге (ог doli-witted pedants acd schoolboys ; the artist, if he really be one, 
has got beyond them, and abandons himself to those inspirations. Inspira- 
tions !—if I smile, I also groan while I write that word in reference to 
architectore. Inspirations! where do we find them in oor Art? Nor 
may we hope to find them so long as a merit is made of the most barefaced 
copyism, and of the most servile regard to Precedent. Now, if Arekitec- 
ture really be not a Fine Art, let it be exposed as a mere pretender and 
impostor, and let us bear no more of it. For my own part, I would mach 
rather pronounce its doom at once, and say with the stern Roman patriot, 
“ 1, lictor, colliga manus.” 

IX. While there is a great deal of verbose gabbling and prosing abont 
styles, scarcely anything at all is ever said or written upon the subject of 
what belongs or ought to be made to belong equally to all styles, it being a 
sine qua non in Architecture properly во called in oontra · distinotion from 
Buildlog,—namely, Esthetic or Artistic effect. Yet it seems to be the very 
last thing of all that is either thought of or studied. The effect that comes 
by chance—becanse it is, perhaps, just that which the forms employed 
must of necessity produce under апу circumstances—is but of a feeble, 
ordinary kind, whereas the higher quality of Artistic effect never comes by 
mere good luck. If it is to be at all, it mast be provided by the architect 
himself; nor can he possibly provide it without understanding it, stadying 
it, and alming at it. He must study it, too, in regard to composition, 
adjustment of masses, play of both plan- liae and outline, and relief and 
chiaro-scoro, as well as in regard to subordinate parts and details; which 
latter are now generally made all in all, although they are seldom more 
Шап borrowed; and, indeed, such borrowing is now made a positive 
merit, and is accepted if vot exactly as evidence of talent, as an all- 
sufficient substitute for it. In Fine Art of whatever kind, effect is every 
thing, and all the rest no more than the means of producing it. Would, 
therefore, that architects woald begin to attend to it much more than they 
bave hitherto done, and then we should have somethiug very mach better 
than the correct dalness they now so frequently present ua with. And if 
they want a study for effect, they may find one in the north-west corner of 
the Bank of England, which, if they bave any eye or feeling whatever for 
effect, onght to inspire them. Nevertheless, most strange to say, there is 
not one who has віпсе caught an idea from that exquisite little architectural 
gem—Soane’s best and truest monument. The Institute ought to have a 
well-executed model of it, both as a most valuable study, a truly admirable 
precedent, and as a compliment to their benefactor. Nay, without any 
particnlar affection towards the man, I should rejoice to see a statue of 
Soane himself placed within that classical loggia, where its effect would 
be almost enchanting. 

X. Ail-inoredible as it is, it is nevertheless fact —a dismal and a damning 
one—that at the late meeting of the Archæological Association at Nor- 
wich, not опе of the egregious architectura! cognoscenti there assembled 
thought it worth while to pay а visit to Cossey Hall, although it is in the 
immediate neighbourhood of that city, and is ju many respects a chef 
dure specimen of Ancient English Domestic architecture of the palatial 
class. It is trae it is bat a modern production, still it is a charming artistic 
imitation, strongly reminiscent of Thornbury, and other excellent examples 
of the same period, Very ill indeed does it become archmwologists to tara 
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their backs upon, or turn up their noses at, modern works of that descrip- 
tion, when they themselves are all the while labouring with might and 
main to bring modern-antiquity into general vogue among us. Such people 
bave a moet strange way of showiug their gratitude, and an eqnally 
strange way of showing their taste. As to the latter, both that and 
their admiration of what they do condescend to admire, appear to be 
regulated entirely by dates and registers. Such learned owls see beat in 
obscurity and darkness. The broad daylight of the actual truth quite 
darzles and scares them.—If it be strange that the archsologists should 
have treated Cossey as they did, it is hardly less so that none of our 
architectural draftsmen, who sometimes seem very mach at a loss for fresh 
and interesting subjects, should have exercised their pencil upon that 
mansion, which is certainly not deficient in varied and highly piquant 
parts. Bat the shadows of archwology are fast falling upon and darkeu- 
ing the whole land of Art,—enwrapping It in its own morbid gloom, tili 
Dulness, universal Dulness, reign. Then take my advice іп time: Fling 
physic to the dogs and Precedent to the devil. 


HISTORY OF ARCHITECTURE IN GREAT BRITAIN. 


A Brief Sketch or Epitome of the Rise and Progress of Architecture 
in Great Britain. By James Evmes. 
t Epitomes are helpful to the memory, and of good private use.” 
Sır Henry Worton. 
(Continued from рае 211.) 

‘The four great epochs of architecture in England аге, ss hath been shown, 
l. The introduction of the art into Britain by the Romans, until its deca- 
dence by the Saxons.—II. The introduction of the Ecclesiastical or Pointed 
styles by the Normans, throngh all the rich exuberance of the florid Planta- 
genet and Tudor styles, to the mixed anomalies of the Holbein, Elizabethan, 
or pictaresque styles, which fell into desuetude shortly after the death of 
Blizabeth.—III. The revival of the Roman and introduction of the Italian 
styles by the Stuarts, to the absence of all style and schools which marked 
the reigns of опг first two princes of the house of Hanover.—IV. The 
patronage of all the pollte arts which distinguished the accession of George 
III., and the establishment of the Royal Academy, to the present day; іп 
which peried all the styles bave been revived and practised, with varions 
degrees of success, and to which we owe the introduction of the pure sim- 
plicity and unrivalled elegance of the Greek style, as well as the eccentric 
architecture of the Chinese and tbe ponderous eternities of the Egyptian. 
This latter epoch, зо abundant in materials both in theory and practice, will 
form the subject of the following section. 

The overflowing exuberance of our English language, which soars above 
the pare simplicity of а mother tongue, borrows its words, phrases, and 
idioms from the Hebrew, Latin, Saxon, Norman, German, French, Dntch, 
and even from the Arabic and other Eastern tongues, at pleasure; engrafts 
such as are suitable for its purpose, rejects the useless or those which аге 
merely pedantic, and thus renders it the most powerful and rich of modern 
languages. So have the architects of the Georgiau-Victoria period, by а 
similar usufruct of every known style of their art, rendered the architecture 
of oar time more exuberant and usefully elegant than any other single 
people. They have not used the Greek style to monotony, the Italian to 
littleness, the Gothic to florid pedantry and heraldic exaggeration, nor any to 
satiety; but, with a few solitary exceptions, have engrafted a freedom of 
style and an unfettered selection from the beauties of every clime to their 
productious. Hence, although we have no style of architecture that cau be 
properly called English, we have a rich engrafting upon our parent wild 
stock, domestic utility, a mixed but not incongruous style, rich and exnbe- 
rant as is our language. Therefore, the architecture of England, H it cannot 
be called English arcnitecture, is Hke the Venus of Praxiteles, composed of 
the choicest elements of beauty. 

In the early part of the reign of George the Third, Sir William Chambers 
enjoyed the royal favour and almost tbe whole ef the architectural employ- 
ment of the day. Fond of ease, he indulged in his professional reveries іп 
his office at the Board of Works. Not being a regularly bred architect, or 
even builder, he educated no pupile—that is to ағу, аз the word is now 
waderstood: he therefore formed no school, and left Ше mere than his 
domettet-honze, his Royal Exchange, Dublin, а few ediGcss of lesser nete: 
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riety, his Chinese buildings at Kew, and his “ Treatise on Civil Architec- 
ture,” to perpetuate his fame; but his name will always hold a distinguished 
place in the liat of British architects. His only followers or pupils were 

bred in the office of the Board of Works, in which he held the situation of 
wurveyor-general. Among the principal of these were his friend and asso- 

ciate, Jobn Yenn, for whom he obtained from his royal master the diploma 

of R.A. and the honourable office of treasurer to the Royal Academy; Wil- 
liam Gandon, who distinguished himeelf by his able editing of the last two 

volumes of the “ Vitrovius Brittannicus, his splendid buildings of the 

Custom house, the four Courts, and Parliament house, Dublin, and some 

private edifices in other parts of Ireland; the late Mr. Hardwick, father of 

the present emiuent architect of that name; and the late Mr. John Buona- 
rotti Papworth, who received sufficient directions for his professional atudies 

and advice in the selection of models, to warrant а small claim to that title. 

This gentleman’s father and elder brother were the eminent plasterers to the 

Board of Works, and as they executed the beautifal ornamental plastering 

and stucco work to the cornices, ceilings, coves, and panels of Somerset- 

house, some of which in the Royal Academy form frames for decorations 

from the pencils of Reynolds, Cipriani, Regaud, Mary Lloyd, and other 

members of that institution, the young Buonarotti, who exhibited early in 
life а decided love and taste for ornamental design, had often easy access to 

the architect and to the building. 

Of the first of these, namely John Yenn, notwithstanding the honourable 
addition of R.A. to his name, his only known work is that part of the 
Treasury which faces St. James’s Park, and grins horribly upon Holland’s 
pretty edifice of Melbourne-house, and Kent's picturesque composition of 
the Horse Guards: and this is his only voucher to the honourable title of 
Royal Academician, in the newly-established Royal Academy of Painting, 
Sculpture, and Archifecture! This extraordinary event the architect com- 
memorated by presenting his brotber academicians with a geometrical eleva- 
tion of his design, shaded with Indian-ink and tinted with gamboge, in the 
manner of the day, and framed and glazed, with his autograph (Jobn Yenn, 
R.A., Architect). Of bis right to this title Dr. Johnson bears witness in his 
Dictionary, wherein be says that “ Architect” is а noun aubstanti ve, asd 
means 8 contriver of snytbing ;—ergo, John Tenn is an architect, for he 
contrived the north front of the Treasury. His original (?) design for that 
contrivance is still in the collection of works presented by the Royal Acade- 
micians to the Academy, and is preserved, tbough rather in ап obscore 
corner, in the council-room of that institution, honoured by a companionship 
with the self-selected works of Reynolds, West, Lawrence, Норрпег, Wyatt, 
Dance, and other eminent cotemporaries ; his successors being purposely 
omitted from the comparison. 

The first symptom of a regular-bred genuine architect in the reign of 
George III. was James Wyatt. Being the son of an eminent and opulent 
builder in the city of London, who was much concerned in government apd 
otber large building contracts, he received the elements of а sound scientific 
education necessary ейһег for the bnilder or the architect. After being 
thus far qualified in his father’s establishment, he refined and purified bis 
taste by investigating the finest ancient and modern structures, and in visite 
ing the best schools of architecture in France and Italy. Foreign travel in 
those days was absolutely necessary for one who aspired to the eminent 
profession of an architect; for, with the exception of Sir Willism Cham- 
bers’s little Goshen in Scotland-yard, there was no school or master of the 
art, properly so called, in England. It is true, that at the commencement 
of the Royal Academy, Thomas Sandby, brother of the facetious painter 
Paul Sandby, an architectural critic and draftsman, read occasional lectares 
on architecture in the Academy; but of his works and lectures we have no 
records. His brother Paul, an amiable, agreeable, and facetious man, and а 
considerable artist for his period, was among the earliest R.A.’s, and doubt. 
less persuaded his brother Thomas to read Vitruvius and Palladio, and to 
trausmate their sterp lessons on their art into agreeable essays, aulted to the 
mixed assembly of painters, sculptor, incipient architects, engravers, draw- 
ing masters, and others, who were admitted as members, associates, and 
students, to draw from the antique and living figure, and to listen to the 
biennial discourses of Reynolds, and the annual platitades of Penny, R.A., 
Professor of Painting, of whom we have no more room than to say, that he 
painted the death of General Wolfe with all nude figures,—modern drapery 
being in his opinion beneath the dignity of an historic peneil ;* the clever 
compilations of Thomas Sandby on architecture, and the few but earnest 
prelections on anatomy by the celebrated Dr. Hunter. Wisely then did 
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Wyatt determine to increase his store by visiting the academies, schools, aad 
buildings of France and Italy; and the result was, that on his return to Біз 
native coontry he gave proofs of а taste that wanted nothing but a visit to 
the still more refined climes of Greece to have completed. But alas, a 
residence in that country, owing to the wars between the Turks and Vene- 
бала, and other turbulences, rendered it even more unsafe than it was iu the 
time when Stuart and his fellow travellers visited that afflicted and long- 
suffering country. On his return to his native land, he astonished the 
eonnoissenrs and travelled patricians of England, by his first work, the 
Pantheon in Oxford-street, a work which more deserved the name of the 
building it professed to imitate than any other in Europe, as pictures and 
engravings still extant sufficiently prove. It required but to have been built 
of more substantial materials than was the timber cupols, niggardly allowed 
him by the proprietors, to have rendered the Pantheon of London incom- 
parably the best imitation of that of Rome. Тһе best part of this fine 
work, the cupola and all its decorations, was unfortunately destroyed by йге, 
‘and was never afterwards adequately restored. After its re-instatement, it 
was used аз а saloon for masquerades, ridottos, and exhibitions of pictures, 
and once of Lanardi’s monster balloon, which was constructed to ascend 
with fifty people. The upper half alone of this stupendous machine reached 
from the eye of the cupola, from which it was suspended, nearly to the 
pavement, as was witnessed by the writer of this article. The superior part 
of the balloon was to have represented the cupola of a temple, from which 
was suspended а circular tambour of eloth, painted in imitation of columns 
and entablature of the Corinthian order, ta complete the peristyle. At the 
dase of this was to have been attached а gallery with pedestals aud balusters 
for the æronauts, with doors to the interior of the peristyle, leading to the 
car which carried the furnace and fuel,—it being on Montgolffer’s principle, 
of rarified air prodaced and supported by fire. The Pantheon was after- 
wards converted into а dramatic theatre, for the exclusive performance of 
English opera, but it was put down by the managers of tbe patent theatres, 
dy arresting some of the leading performers, of whom one or two had been 
members of the Covent-garden company. After many vicissitudes, it has 
been nearly rebuilt as to its interior construction, and used as а bazaar for 
the sale of works of art and fancy articles. 

The front of the Pantheon next Oxford-street consisted of two slightly- 
projecting wings, and an Ionic portico projecting from the receding centre, 
the upper part of which was finished by a balustrade, and was covered by a 
terrace which was entered hy a large central Venetian window. The whole 
façade was marked by а timidity of design more befitting a student than a 
master of his art; wanting boldness and a greater diversity of light and 
shade. The Ionic order of the portico bore marks, however, of an attempt 
at invention, being copied from no known example. It singnlarty enough 
fell into the flat volutes of the Greeks, instead of the angular volutes of the 
Romans, proving that if Wyatt had not seen the temple of the Apollo Dedy- 
mus, he could at least compose a more tasteful capital than һе had seen in 
Rome; which he certainly did far above any Roman example, but far indeed 
below the purity of the worst of the Greek specimens. 

Wyatt not only surprised the admirers of architecture by this work, but 
alo by bis designs and drawings that he brought from Italy, and the exten- 
sive knowledge he possessed of the arts іп general. His polished manners 
and numerous polite accomplishments gave facility to the development of 
his ideas, and secured him a host of patrons and friends among the great. 
He became the principal architect of the day; was consulted by all the 
leading peers and commoners of the two kingdoms who were about to build, 
enlarge, or improve their mansions ; corporations sent to him for designs for 
town-halls and assembly-rooms; bishops for new palaces; deans and chap- 
tere for repairs of tbeir cathedrals; and players for designs for theatres. In 
fact, Sir Christopher Wren had scarcely more employers or more huildings 
in hand at one time, than had James Wyatt in the zenith of his employ- 
ment. 

At tha death of Sir William Chambers, Wyatt succeeded to his chair in 
the office of surveyor-general of the Board of Works, and was admitted to 
that easy familiarity and confidential intercourse with his royal master, 
George III., surpassing even that of his predecessor, whom the king always 
regarded with somewhat of the respect due to a tutor. Indeed, the intere 
coarse which is necessary between a sovereign and his chief architect was as 
eoropiete between George the Third and James Wyatt as was possible 
between two such persons; the king never desiring to be treated by азу оза 
whem be condescended to consult otherwise than as an English gentleman, 
and Wyatt was too well bred to be either servile or part: indeed, the fami- 
Жату that existed between Charles the Second and Sir Christopher Wres 
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much resembled it, except that in this case the king was occasionally too 
much of а roisterer, and loved to indulge in а few jokes upon his little 
architect’s want of sesquipedalian stature;—that between George the 
Fourth and John Nash was as professionally perfect, except that here the 
king was too well bred to notice, in his walks with his little architect in the 
crowded saloons of Carlton-house, the difference of their stature, any more 
than he did when he was walking with his little friend, Count Borawlaski. 
For these, if an apology be necessary, we must have recourse to Charchill, 
who says— 


Before such merits all defects must fly, 
Pritchard’s genteel and Garrick siz feet high.” 

The before mentioned qualifications possessed by James Wyatt, üll then 
unknown in one man since the days of Jones and Wren, had previously to 
the accession of George Ш. led to the employment of Italian architects, 
now reverted through the influence of that sovereign into English channels. 
Possessed of genius, taste, and feeling, Wyatt revived a correct style, and 
introduced one still purer than any of his predecessors,—remote, it is true, 
from all the transcendent parity of the genuine Greek school, but nearer 
approaching to it than the best Italian known. The ancient architecture of 
England, the neglected and almost forgotten Gothic, came, by desire of his 
sovereign, under Wyatt’s investigation. Here was a new feld opened to 
him; but he had seen many of the finest Gothic cathedrals of France and 
Northern Italy in his travels, and the style was therefore not so new to him 
as to Wren. Nor did he so thoroughly despise it as Wren: yet he never 
comprehended it in all its exquisite niceties. The restoration of Windsor- 
castle and the repairs necessary to be done to the venerable cathedral of its 
diocess, Salisbury, led both the monarch and his architect to close Vitruvius, 
Palladio, Serlio, and all books treating ов the “five orders of architecture,” 
for a time, and to open Dugdale and other musty writers on the cathedrals 
and castellated buildings of England. The additions to Windsor-caatle show 
that Wyatt thought that if he could not amend he would not alter the 
original styles of the buildings, and he completed tbese labours with great 
credit to himself and to the entire satisfaction of his royal and munificent 
patron. The celebrated abbey at Fonthill, which was erected entirely from 
his designs, for the rich and tasteful Beckford, the celebrated author of 
“*Vathek,” was a brilliant instance of Wyatt’s genius, but was not se 
pedantically correct in its details as to please the hypereritics of the Camden 
school. The tower was lofty and imposing in effect, visible at в great dis- 
tance, as was the intention of its proprietor; its apartments were numerous, 
gorgeous, and elegant, replete with all those exquisite niceties that so marked 
the fancies of Beckford, and was a vast shrine, cabinet, or jewel-ome, filled 
to every corner with gems of art and literature of the most precious de- 
scription that the lordly wealth of its splendid owner could cram into it. 
Тһе design and execution of this unique building reflect the greatest credit 
both upon the talents and taste of its architect. Ite unfortunate fate is too 
well known to be described here, but the enquiring reader may be fully 
gratified as to its plan, general effect, and details, in Mr. Britton’s elaborate 
and careful work on Fonthill-abbey. 

‘Wyatt's greatest offences against the rigid laws of Gothic architecture are 
the exterior of the palace at Kew, and the west front of the Parliament- 
houses that were burned down some few years since. Both consisted of a 
series of sash windows and piers, in the manner of any common dwelling- 
house, Gothicised as plasterers call it by Roman cement, splayed reveals, 
Gothic water tables over the apertures, a splayed coved moulding over the 
upper tier, and а series of little port-holes by way of a parapet. The arcade 
or cloister to the House of Commons was below criticism. Although the 
style of these two buildings receive the sedriquet of the Wyatt-Gotbic, it is 
more than surmised that a higher power had а hand in it and Wyatt bore 
the blame. His houses, villas, and mansions are among the most convenient, 
splendid, and tasteful in the country, and bear upon their face that their 
builders were not their own architects. As an instance of his power of 
сошБізізд splendour and elegance with comfort and convenience, uniting 
the state-rooms of the Italian palace (where one room із but a passage to 
another) with the comforts of an English mansion, which was often rendered 
intricate by too many passages for the sake of privacy, Wyatt's own man- 
sion, at the western end of Foley-place, with its two well projecting wings 
that gave it the complete appearance of a town house, and its garden-front 
next Portland-place looking like a cosntry villa, is a forcible instance. I 
have often visited it in the architect’s life-time, when my late friend aad 
fellow-student, John Westmacott, a younger brother of Sir Richard West- 
macott, Ж.А. was his papil. J hare since revisited it about бте years age, 
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and can bear testimony to the truth of this assertion. It is a pity that the 
family of this eminent architect do not permit some competent person of 
leisure and talent to publish some of the choleest of their father’s works, 
the size of the “Vitruvius Brittannicus,” for the use of the architectoral 
students of the present day. In the eastern front of this mansion, Mr. 
Wyatt has used that very elegant specimen of the Corinthian order without 
modillions in the entablature, and with the horns of the abacus of the 
capital coming to a point, instead of being cut off immediately above the 
volute, as in every other known specimen, given іп Stuart’ “ Antiquities of 
Athens.” This is the only instance, I believe, of this order ever having been 
used since the time of the Athenians, and is a proof of Wyatt's great taste 
in seeing the beauties of Athenian architecture through the works of Stoart. 
The capital, however, loses mach of {ts fine effect by being made the finial 
of an attached pilaster, instead of a detached colamn as in the original. A 
popular legend was common, soon after the completion of this mansion, 
among the office boys and junior pupils in architeet’s offices, which proves 
how much it was the admiration of the travelled cognoscenti of England,— 
which was, that Mr. Wyatt had as many rooms in bis house ae there were 
styles іп architectare, each appropriated to an order or style ; the Tusean in 
the basement, the Doric on the ground-floor, and so on upwards: which was 
аз near the truth as Isabcy’s belief that Fuseli, who was notoriously fend of 
nice cookery, lived upon raw beef-steake, to encourage those horrible phan- 
tasies of the brain with which he stored his pictures. 

Опе more instance of Wyatt's great power to arrange the apartments of 
am English mansion will suffice to show how much this portion of his works 
would pay for their contemplation by the aspiring student for architectural 
fame. It is Ardbraccan-house, near Navan, іп the county of Meath, the 
palace of the bishop of that diocese. In its exterior it is a plain, well-pro- 
portioned, gentlemanly-looking edifice, with the windows and their Intervals 
in harmonious relation to each other. The customs of the Irish prelacy 
oftener causes their residences to be filled with visitors on the oeeasions of 
ordinations, meetings of the elergy at the cathedral (always near to the palace), 
вой other public gatherings, than із usual іп England. Irish hospitality also 
leads them to follow the scriptaral exhortation for bishops to use hospitality, 
who not only invite their clerical brethren to take their bed and board at the 
palace, an invitation which is always extended to the wives, and sometimes 
te the brothers and sisters of the invited, bat Irish custom allows barrack- 
rooms on sach festive occasions, which causes а dozen or а score perhaps of 
single mem being placed together, ae close as beds will admit, into one room, 
aud a similar establishment for single lasses on the women’s side of the 
house. The whole establishment is, іп faet, on these occasions, like a barrack 
on а small scale, aed good quarters found for every one, there being often no 
inn іп the place or for miles round. I was ап inmate at this house for some 
weeks, on the invitation of the late bishop of Meath (Dr. O’Beirne), whilst 
writing my life of Sir Christopher Wren,—Mise Wren, the great grand- 
daughter of our Hlurtricus architect, having been for many years domiciled 
with Mrs. O’Beirne, In the bishop’s family. The lady would not trast her 
manuscripts to the ancertain risks of perils by land and by water in their 
transmissions to and from Ardbraccan and London ; therefore, as the moun- 
tain would not come to Mahomet, Mahomet was obliged to go to the moun- 
tein. There it was I first became acquainted with this peculiar characteristic 
of Wyatt’s architecture, and sorry am I now that I did not take a plan of at 
least Ка principal story; but I was occupied entirely with other objects. The 
worthy prelate, a tasteful and a travelled man, the friend of the Duke of 
Portland, Lord Shelburne, Charles Fox, Sheridan, and other illustrious men 
of his age, was proad of his house and his friend Wyatt, and often pointed 
out both to me as models to follow. He called his house an elastic, an ex- 
panaive, a contractile house, for when opening all its spartments and arrang- 
ing them according to art, he could by closing certain doors, and excluding 
certain passages and apartments, reduce it tu the very moderate size that his 
small and unostentations family required, and with as much comfort as if 
residing in a house no larger than they wanted for themselves. My apart- 
mente, consisting of a sleeping snd dressing room, anda sitting room, where I 
wrote and had all the Wren papers entrusted to me, communicated with the 
bishop's library. This suite of apartments, so complete in itself, was as pri- 
yato and detached from the other part of the house as a set of chambers in 
the Temple; and if I was ever called upon to leave my study without time 
to put away my papers, I could either lock that room or at the end of an 
outer passage the whole suite, so that по one could enter them but myself, 
and yet they could all be made subservient to the hospitable purposes of an 
Irish ordinstion. 

James Wyatt received and educated’ many pupils, some of whom obtained 
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· eminence, as may be mentioned hereafter, and not а few are enrolled in the 


Kiet of gold and silver medallists, emblazoned originally by that elegant pen- 
man, Tomkins, and continued to the present time, thet bangs framed and 
glazed among the records of the Royal Academy. The portrait of thiv 
eminent penman, who surpassed all his predecessors in this line of art, and 
has been eqnalled by none since, was the last that Reynolds ever painted. 
Mr. Wyatt was never knighted, whether К was ever offered is unknown; bot 
it may have been declined on account of hie being a widower. He was 
elected a fellow of the Royal Society, mech to the аппоуапов of Sir Josepb 
Benks, its then president, who preferred twaddlere and titled nonentities to 
men of genius, whom he feared would discover his shallow pretensions to All 
the chair, so gloriously occupied in by-gone days by Breuncker, Wren, and 
Newton. Wyatt was one year, daring а misunderstanding among the Нота) 
Academicians, as to which of their important selves should supersede Ben- 
jamin West, who was then growing aged, іш the presidential chair, elested 
president without his knowledge. It was upon this or а similar occasion that 
Fuseli, who wanted a younger and more effective president than the aged 
painter of the death of Wolfe, wrote in his ballotting paper the name of 
Mary Lingd. One of West's supporters asking the sarcastic Swiss why he 
voted for an old woman, he replied, “ Why should I not vote for one old 
wooman as well as anoder? Wyatt proved а perfect King Log during his 
reign, for he never troubled either himself or them, and ов the few nights 
that he ever took the chair at a lecture, he feil asleep during its delivery, to 
the great amusement of the students, who laughed at every oscillation of the 
presidential cocked hat from shoulder to shoulder. This propensity to дове 
after dinner was unconqnerable in poor Wyatt, who indalged it even at 
Beckford’s table, the most entertaining man of his дау, when Nelson was 
present, interesting the whole party by the recital of bis heir-breadth ‘scapes 
and gallant deeds performed by himself and his valiant brothers io arms in 
the then recently fought battle of the Nile. Honor est á Nilo; not ю 
thought the lethargic architect, for һе dozed, and dozed, and dozed again. 

This eminent man was unfortunately overthrown іп his carriage, on а re- 
turn from Windsor, from the effectsof which he never recovered. The office 
of surveyor-general of the Board of Works, as held under the crown from 
Inigo Jones and other eminent architects to Біз death, has never since been 
filled up; some of its duties having devolved upon the office of Woods an 
Forests, and others being filled up by special appointment of the crown, or 
acts of parliament, as in the cases of Sir Jeffery Wyatville, and Messrs. 
Nash, Blore, and Barry. 


(To be continued.) 


THE BRITISH MUSEUM. 
No. III. 

The collection of Etruscan antiquities carries the mind back to a most 
interesting period, that of a people possessing a high degree of civilization, 
and a groat extent of political power, the masters of the Iberian seas, the 
teachers of the Roman commouwealth. Yet of such a people the chief re- 
cords are those monuments now before оз inthe Museum. Of their origin, 
their language, their political institutions, and their history, we koow 
almost as Ие as if they were pre-Adamites ;—so unstable is haman power, 
so бокіе із human glory, so great the vicissitudes of national progress. Io 
this Museum we have, however, before us the liveliest paintings of their 
persons, their dress, and their manners; and the scholar will be able in 
time to restore the Etruscans on the page of history, as he is now able te 
restore the Egyptians and the Assyrians. Thns the jealousy and neglect 
of the Romans, although for so loug they overshadowed the Etruscans, 
will not be able to hide them from us for ever; perhaps also we may in the 
end make the monuments of Africa speak of those other rivals, the Car- 
thaginians, whom Roman envy has sbroaded іп darkness, Had the Romans 
told as more, we should have bad iess to discover, and less pride in the 
success of our endeavours. 

Tbe origin of the Etruscans is at present involved in doubt—the legends 
of the ancieuts have the air of fables, the discussions of the moderns want 
the support of facts. We сап neither admit of a Lydian origin nor can we 
refute it, and we must know more of the early history of Italy before we 
сап assign the exact value to facts ог conjectares. Nevertheless, it does 
not seem beyond the compass of sound historic synthesis to enable оз te 
solve the problem of Etruscan origin; and this must be done to allow ws te 
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determine that of the Romans, for notwithstanding all that has been written, 
біз latter question is by no means set at rest. 

If we avail ourselves of the comparison of facts in other countries, we 
shall first have to learn the events affecting the Celts, for that these were 
settlers before the Pelasgiens appears, from the names of the rivers and 
moentains, and from other such signs, very certain. It is moreover much 
more likely that the Pelasgians and Etrasoans should drive the Celts back, 
es the Germani did ов the Rhine, and the Belgians іп Britain, than that 
the Celts should drive the Pelasgians from Сізгірізе Gaul. Although we 
have very stroog assertions of this latter event, we have every reason for 
act admitting them la their fall bearing. Gauls might have passed the 
Alps, aed settled in a Celtic country, weakened perhaps by war with the 
Birescans ; and this will satisfy to the full the declarations of the Roman 
historians, while it will be in accordance with historic science. 

The spread of the Pelasgian tribes would cause the withdrawal of the 
бона; and we cau then conceive, in accordance with what took place ia 
Greece, that the new settlements woald receive the elemeats of civilization 
from the busy spirits of Phoenicia and the osatres of the arts, who sought, 
among ruder people, the field of distinction which at home was already 
too crowded. 

If we allow for a Celtic action in Italy, we ought likewise to be prepared 
for a Germanic infiuence. This alone will account for some of the pheno» 
mena affecting the Romans, for which Pelasgic or Greek causes аге in- 
competent. Allowing to the full for the indirect action of Greek civilisa- 
tioo through Etruria, Rome certainly owed little to the Greek spirit. 

That Etruria bad a very close fellowship with Greece is certain, and 
her sea trade would help this, but we are not therefore to admit that 
Etrurian civilization is purely a Greek derivative. The people repro- 
seated to us іп the Musenm, particularly those in the paintings from the 
tomb at Valci, found іа 1832, have во little of a European cast, and so 
much greater likeness to the Indo-Persic and Syriac types, that we can 
hardly refuse to acknowledge some eastern infiuence. It might be said 
that the Etruscan artists adopted an artificial or conventional type, as the 
Greeks for instance did with regard to the form of the eye. Those, how- 
ever, who will take the trouble to compare, will боа that there is every 
difference between the grim outlines of early Greek art, and the paintings 
of the Etruscans., In the several specimens we have of the latter, the 
same portraiture is not observed throughout, and there is difference enough 
between the personages of Үпісі and those of Tarquinii to enable us to doter- 
mine that the paintings are in portraiture of a people, and not in simple con- 
formity with а conventional type. The paintings from Vulei present us with 
an eye, nose, and profile belonging to those people who now and then lived 
in Ње west of Asia, and the features in the Vulci paintings аге as strongly 
marked as the features of Arabs, in some of the Egyptian paintings of 
Rameses II. or Seti-Menephtha, in the adjoining rooms. It may perhaps 
be said that the representations of the Etruscan Charon in the Bronze 
Room are conventional, but these are more strongly marked—the nose is а 
large aquiline nose, like that of the Syrian or Arab race. The countenances 
represented in the Tarquinian paintings approach nearer to а Pelasgio 
type, but are peculiar in their formation. 

From what we know of the Etruscans, it is by no means incompatible 
with facts, that they may have received a civilization independent from 
that of the Greeks. The Рһоовісізов we know ranged the Iberian seas, 
as well as the Ionian, and it was quite competent for a Cadmus to carry 
Pheonician letters to Etruria as to Thebes. It is mach more satisfactory 
to suppose that the Etruscans and Greeks drew from а common spring, 
than to suppose that the Etruscans drew only through the Greeks. There 
was an intercourse between the Phoenicians and Etruscans as between the 
Phoenicians and Greeks- -for anything we know, a greater intercourse be- 
tween the former, while the Etruscans were susceptible enough of caltiva- 
tioa, that they were hardly likely to have beeu unimpressed with their first 
visitors, the Phoenicians, and to bave waited for the Greeks before they 
took the seeds of civilization. There was по sympathy of language to cause 
а greater favour for the Greeks, for the Etroscans were decidedly not 
Greeks, whatever kindred they bore to the Pelasgio family. Commerce 
with the Phoenicians would account for the likenesses between the Etrus- 
eans and Greeks, as well as for the differences. The Etruscans would 
draw from the same aprings of letters, arts, laws, manners, and belief, as 
the Greeks did, and it is as easy to picture the growth of Etruria, as of 
Athens, Corinth, өс Thebes; while after-intercourse with Greece would 
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fashion a greater likeness between Etruria and Greece, as intercoarse be- 
tween the cities of Greece brought them to one common form of civilizas 
tion. There could have been no large Greek settlement in Etruria, or we 
should have had results equivalent to those of Magna Grecia or Massilia, 
instead of being able to trace only general proofs of Greek intercourse and 
influence, 

Perbape a large fuslon of Phoenician blood determined the formation of 
the Etrurian people, though we must not expect to find an equal inflnence 
throughout Etruria. The prevalence of so many large commonwealths 
shows that Etruria rose, as Greece did, from the gradual development of 
separate settlements, which would each possess a distinctive character. 
Hence we are able, even in the few remains we have in the Museum, to 
trace great differences between the works of Tarquinii and those of Vulci. 
A Phoenician settlement would account for the Etruscan taste for shipping 
and sea trade, and perhaps for other characteristics. If we allow of such 
а settlement, yet we need not suppose that it would permanently influence 
the language or national features; fora small body of settlers among a 
larger people would be absorbed, as the Longbeards were іп the north of 
Italy, and the Northmen were in the south. This is a simple ezplavatios 
of a common historical phenomenon ; but where the foreign population is 
concentrated, as the Jews in the Ghetti, and the Greoks іп South Naples, 
national characteristics may be long preserved even among а email com- 
munity. 

The study of Etruscan aatiquities is likely to have a special value as 
illustrating the early history of Rome, which is now hidden in mist. The 
Etruscans were a highiy-polished people when Rome was a nest of robbers; 
and from Etruria was derived muoh of the laws, learaing, manners, and 
belief ofthe Romans. It is an interesting historical investigation to deter- 
mine how Rome, of late growth, succeeded in nodermiaing aad upsetting 
Etruria, though we can acknowledge that it was effected as much by the 
greater moral vigour of the former, as by any other circumstances, 

The Etruscan collections іп the British Museum comprise several stone 
tombe, а vast number of vases, and copies of large paintings from the inside 
of tombe. In these latter we have represented, with all the vigour of hie; 
the domestic manners and pablic games of the Etruscans, and there is not 
із the Museum any collection which is in this respect so complete оғ se 
fateresting. The paintings and bas-reliefs relatieg to the Egyptians, 
Greeks, or Persians, are fragmentary, except the friese from the Parthe- 
non, a work wonderful in itself, but teaching us little of the Athenians ав. 
a people. In the tombs frem Tarquinii we have however banquets and 
public games, wherein men aed women are represented. in all the brights 
ness and distinctness of colour. We bave the dresses, the furnitere, the 
vessels, the animals, the instruments, and these, as well as the persons, 
drawa so naturally, as to leave nothing to be desired for our well-under- 
standing of the home life of this long-lost people. Subjects so varied offer 
of course many illustrations of the habits of the people, and ов one of the 
Tarquinian tombe we have all the public games in which the people іп. 
dulged. Although the representations from the Egyptian tombe are painted, 
and often enable us to distinguish portraits, national characteristics, aed 
details of dress, yet their conventional execution wants the charm of the 
Etruscan designs. Seti-Menepbtha, of a colossal size, oocupies the greater 
part of a picture, and attacks a chief of the Tabenun, who again overtops 
the people, who in diminutive shape are scattered in the corners of the 
panel. The Egyptians, moreover, want life, even if іп any degree they 
comply witb the requisites of a likeness to the humau form. They are 
curious, bat are not pleasing; whereas the works of the Etrascans have 
both qualities, and are the expression of a very agreeable type of civilisa» 
tion. 

The Etrascan collection in the British Museum was chiefly formed by 
Signor 8. Campanari, who explored many tombs in Etraria, and made 
copies of the paintings. The whole of these were exhibited for some time 
іп London and other towns, under the name of the Etrascan Tombs, as will 
be remembered by those who saw them some few years ago. The Trustees 
of the British Museum showed a very Jaudable exercise of judgment ia 
purchasing this collection from Signor Campanari, and securing it for 
England. Besides the Campanari collection there are great numbers of 
vases of various dates and styles, purchased or received by the Trustees, 
and which include many Etruscan specimens. 

The collection may be considered as forming three parts. Ist. The 
paintings from the tombs. Jud. The sculptured tombs. 3:4, The vases 
and terracottas. It is to the paintings we shall direst our attention chiefy 
on the present occasion. 
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They include four principal divisions, two in the Etruscan Room, and 
two in the Bronze Room, The paintings are placed on the walis above the 
eases, but the figures are of sufficient size to allow of their being well seen. 
Each subject contains the paintings on the inner walls ofa tomb, and 
above is shown the ceiling of the tomb. The decorations therefore which 
once lined four walls, are now spread out fat lengthwise, which is well 
suited to display the grouping. On account of the distribution around the 
walls, the composition is arranged into a centre group, with one on each 
side, the remaining space being left for the doorway. 

In the Etruscan Room beth snbjects аге from the ancient city of Tar- 
quinii. We are obliged to distinguish them as the Right Tomb and the 
Left Tomb, according to their sitnation on entering the room. The Left 
Tomb inclades three couples banquetting, attended by ten musicians and 
dancers, five on each side. The Right Tomb is in two compartments, and 
inclades in the lower compartment three couples banquetting, attended by 
twelve musicians and dancers. In the upper compartment, or over the 
heads of the banquetting party, is a long subject with smaller fignres, 
whicb represents all the varieties of public games, with two stages of 
spectators looking оп. In the Bronze Room are two tombs from Valci. 
That on the left has male figures, with Etruscan inscriptions, engaged in 
various games; that on the right is very much mutilated, and the subject 
cannot be ascertained. Two seated figures seem to be Pluto aud Proser. 
pine. This is in a very different style as to countenance and treatment 
than the others, more nearly approaching the Greek style. 

Besides these four principal subjects are some smaller. In the Etruscan 
Room are paintings from a tomb at Corneto, including a woman paying the 
last offices to an old man stretched on a bier, two men drinking and dancing, 
and шеп drinking and playing on the double tibia. In the Bronze Room 
are two palntings of the Etruscan Charon, from the entrances of tombs, 
with Etrascan inscriptions. Most of our readers are aware that the Etras- 
ean character is of a Greek type, and used іп the method originally ob- 
tained from Phoenicia, of writing from right to left, instead of the later 
Greek way of writing from left to right. 

The Right Tomb from Vulci is во different in style that we must speak 
of it separately, bat the other tombs may be classed together. There is a 
smoothness and ease in the style which is particularly remarkable, and 
great care in the drawing of forms, though there is по attempt at minute 
anatomical delineation. Whether the figure is draped or naked, the same 
practice is adhered to of drawing in the outlines of the figure, which, when 
the figure is draped, are shown under the drapery. This has a singular 
effect, as however closely or loosely the male or female figure шау be clad, 
the naked body is shown through the clothing, not in the mere pressure of 
the drapery, but in the exact anatomy, however far the drapery may be dis- 
tant. Thus, in the figures on the Left Tomb of Tarquinii, where the dancing 
women are clad in a kind of fall-skirted modern petticoat, the whole of the 
lower limbs are rigidly drawn. 

This practice shows how sensitive the artists and the public were to a 
сіове and accurate delineation of the human fignre, and how very different 
frem our modern artists and public. The frequent exhibition of the naked 
figare in public games made the Etruscans more critica] in human anatomy, 
and as we have no longer the same opportunities, it is only by a close 
study of the antique and of the living model that we can hope to make ор 
for our deficlencies. The Etruscan paintings well illustrate the soundness 
of that law, pat forward for all classes of art, from high art to the least 
mechanical performance, that instruction must rest on the study of the 
human figure. Schools of design may draw from architectural casts as 
long as they like, and make as much use as they please of the rule and 
eompasses, but we cannot have artists ог an artistic publio without the 
figure. This must be at the beginning of teaching, and it must foliow it 
throughout. This fect was prociaimed ten years ago, and our schools of 
design will never enable us to compete with foreign manufacturers in 
works of taste, until we carry it out fully and faithfully. 

To make a high artist, all will aliow that nature mast be stadied—but 
what does this mean? Are we to draw trees and flowers, and to neglect 
that noblest organization, the homan form? The Greeks and the Etrus- 
cans walked among trees and flowers аз we do, they enjoyed the beauties 
of the landscape—but they did not thus become artists, nor could they have 
become artists. A flower is most admirably organised, so is an animal; 
bat the perfection of organization, the adaptation of physical means to 
intellectual ends, is man. It is іп his form, in bis structure, that we can 
study the highest applications of godlike skill,—and to neglect this, is to 
neglect the greatest and uoblest school of art. Anything so perversely 
blind as English practice on this head cannot be imagined, and it conveys 
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the causes of English failure, In England, the artist is а mechanic in 
painting, nearly on a footing with a Wolverhampton lockmaker or nailer, 
who goes on from year to year copying the same article, without reference 
to any higher principles. The Commissioners of Fine Arts, in fostering 
good drawing and correct anatomy, do most wisely for the interests of art; 
and it is to be hoped that all will anita in the same purpose, and that іп 
our academies and schools of design we shall follow the only sound course 
of teaching and learning. The great end and aim of all teaching is to 
train the mind to the best habits, whatever may be the end of the learner, 
whether high or low; and in a right education, the mind of the statesman 
and the porter, the artist and the workman, will be equally trained ia 
correct thinking, whatever may be the special object of their pursuits, 

The Etruscan figures are of two classes, draped and naked; but none 
of the female fignres are wholly naked, though some are naked from the 
waist upward. The drapery is so various іп its structure and adaptation, 
as to afford much practice to the artist, and he bas the whole range from 
the naked figure to the complex forms of modern female fashion. The 
garment most nsed by meu and women is an oblong square shawl or 
mawd, worn in various ways. Sometimes it isa shawl or scarf. Some- 
times a cloak, with the men a waistcloth. Asa scarf, it is sometimes pat 
on in the usual fashion, and the ends then pat through the arms, so as to 
hang down. As all the garments are of various colours, white, blue, and 
red, and sometimes with braiding, patterns, and ornaments, the effect is 
mach increased. 

Many of the female dresses are very elegant іп form and colonr, acd 
they are of great variety. We recommend to the ballet masters, who are 
always searching for something novel, an Etruscan ballet, with some of the 
picturesqne costumes of the Museum. In each subject a different general 
fashion is observable. In the Right Tomb of Tarqainii, the women have а 
long and rather close dress, with a shawl; a cap worn іп the fashion 
Parisian women wear a colonred kerchief, with short curls. They have 
likewise sandals. In the Left Tomb of Tarquinli, the costume is almost 
modern—a boddice with short aleeves, а short and very full petticoat, boots 
or sandals, long hair worn with a wreath, earrings, bracelets. ТЬе third 
fashion is in the tomb of Corneto: a boddice, petticoat, pelisse, cloak or 
shawl, long · toed shoes, the hair worn in long tresses. 

As ап exampie of the mode of treatment, we may take the female play- 
ing the castanets, in the Left Tomb of Tarqninii. She wears a red 
boddice, edged with bright blue, short sleeves of the pattern of the skirt, 
trimmed with blue. The petticoat, short and in fall breadths or folds, із 
of a reddish tinge. The pattern is in red, and consists of three spots 
divided by horizontal stripes or braid of red, sometimes plain, sometimes 
dentelated. The pattern of the skirt would do credit to Roegent-street, 
and shows more design thun most of the prodncts of the Manchester loom. 
On ber shoulders she wears а blae scarf edged with red, the ends being, 
as before described, brought through the arms. Нег hair is woro long, 
and around her head she has а blue wreath. Her boots are red. Bhe hae 
bracelets, and in ber ears rings with а large round drop. 

Besides the practice of showing the outline ander the drapery, there is 
another conventional peculiarity of Etruscan art, which consists in show- 
ing all the fingers of the hands, which are arranged in perspective, fan- 
fashion, but close together. 

In the Right Tomb of Tarquinii, in the lower compartment, the chief 
personages are three men and three women, seated in couples on three 
couches, which are laid in one row, so that the guests can be fully seen by 
the spectator. Throughout the subjects we notice that the women, like 
those of Rome, were treated with great deference and attention, being the 
companions of their husbands iu their feasts aud games, and that they held 
the position of a Germanic rather than of a Greek wife. In the banquets 
and the games the women are present, seated with the men; aod even of 
the slaves or attendants, none of the women are naked. Two naked boy 
attendants stand near the couches, and there are small tables, of very 
elegant design, bearing refreshments: the men and women are drinking. 
As if for coolness, the men and women are naked from the waist upward. 

Under each of the conches is a pair of ducks, painted in blue. Each of 
the ducks is in a different posture, but each is characteristic, and the 
artist shows a degree of skill and fancy which а modern rival could not 
surpass, The six ducks are pictures in themselves. From the introduc- 
tion of them, it is to be supposed they were pets of the household, though 
rather strange ones. 
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ИН is to be noticed that the Etrascan artists studiously strive to introduce 
as mach variety as possible in the treatment. While a general symmetry 
of arrangement is preserved, each figure is pnt in a different dress or atti- 
tede. Зо, too, the details are varied. Н өне Фазеег is ia ble, anether is 
ів red; fore has а shaw!, another bas a cloak, and so forth. In the Left 
Tomb of Tarquinii, the figures of the dancers are separated by trees, on 
which are birds or animals; but there is a different set for each tree. 


At one end of the couches is the chief musician, playing on the double 
tibia or pipes. This seems to have been the great instrument of the 
Etruscans, as it was afterwards with the Romans. It is introduced, like- 
wise, in the Left Tomb of Tarquinii. The instruments shown are the 
double tibia, the lyre, and the castanets. In each subject are two players 
of the double tibia. 

On the left hand are three male and three female dancers, and ая masy 
en the right hand. One of these latter plays the double pipe. The figures 
are separated by branches of trees. The mea are without shoes, and with 
һо garment bat a waistcloth. 

On the right-hand side is au elegant table with three white vases and 
ове red one. This is a pleasing ferniture group. 

The upper compartment of this tomb contains a great number of groups 
aad figures of small візе, engaged in public games, and with two stands 
for spectators. The stand has a platform, on which are the chief per- 
sonages, men and women. Underneath are some men lying down. The 
costumes of the spectators show a greater variety of fashions than the 
banquet ; some of the men have beards, and some are without; some of 
the women are dressed in white. 

The games represent leaping, running, chariot races, hurling the discus, 
boxing, and the armed course, which are painted in a lively manner. 

In a kind of pediment above is а large vase, and two persons at an 
entertainment. 

The entrance to this tomb is adorned with two panthers. 

The Left Tomb of Tarquinii only ineludes one subject—a banquet; bat 
the costumes are much richer. To this belongs the female figure already 
closely described. Here, likewise, the chief personages are three couple 
seated on couches; but the arrangement is different, one of the couches 
being turned lengthwise at right angles. This gives the opportunity of 
seeing the finish of the end—and indeed the design and finish of the 
couches аге well worthy of study, showing fitness, lightness, and elegance. 
Here are two small tables or stands, exquisitely finished, on whicb are 
placed the refreshments, A female attendant is standing. A naked page 
holds in his hand a percolated vase or wine-strainer. Male and female 
attendants seem to have been employed at entertainments. Two of the 
lady guests wear a гей veil. The whole of the guests аге wreathed either 
with ivy оғ laurel. Under the cbuehes is a panther, a cock, and a hen. 
The cock is a very gay pieee of painting, aad is another example of the 
attention to details. The panther seems to have been a great favourite of 
the Etruscans, and here and elsewhere is frequently introduced. He was 
of course, tamed. The men in this group wear short beards, whereas, in 
the other Tarquinian tomb, the guests are beardless. Ou the left of the 
coucbes stands the player of the double tibia. 

On the left-hand side are two male and three female dancers. One of 
the men is playing the lyre. On the right-hand side are likewise two 
male and three female dancers. One of the men plays the double tibia, 
and one of the women (һе castanets, or rather bones. At each end is a 
mag, mounted either on а male or horse. Each figure of the side groups 
is separated by a tree, chiefly laurel, baving sometimes а flower at the 
bottom. On the branches, and flying around the trees, are birds of gaudy 
Plamage. On some of the trees beasts аге drawn, as the panther, rabbit, 
and fox. These latter are painted spotted, like the panther. One of the 
panthers is climbing a tree, like a cat or a monkey. The men dancers 
wear blue mawds, and the women dancers red mawds, The fancy dis- 
played in the arrangement of all the details is well worthy of note. The 
drapery із likewise pleasing. 

The Left Tomb at Valci, which has Etruscan inscriptions, is of a more 
oriental character in the features of the people. There аге no women in 
this subject, and the figures are employed in public games, as leaping, 
running, horse-racing, &c. Some of the men wear а cap, like that of the 
women ia the Right Tarquinian Tomb. The Vulci Tomb was discovered 
in 1838. 
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The Right Tomb at Valci is different from all the others in sabjeot» 
style, treatment, and physiognomy. The personages, who are more of a 
Greek or Pelasgic character, are closely draped in cloaks of one colour, 
as bine, without ornaments or trimming,—more closely approaching what 
from our sculptural impressions is conventionally required as antique, than 
the gay and lively costumes of Tarquinii. This tomb, however, had а 
chequered ceiling, like those of the Tarqainian tombs. These ceilings are 
of a peculiar character, and are executed in various colours, showing, as 
usual, much fancy in the arrangement. 


The paintings of the Etrascan Charon are coarse, and seem conventional 
caricatures or grotesques, quite different from the portrait-like character of 
the other desigus. 

The Etruscan paintings will well repay inspection, and are some of the 
best illastrations we have of ancient manners. The student who wants a 
comment on Homer will best find it here, and after perusing the book of 
games, he cannot do better than see them depicted in detail iu the Right 
Tarquinian Tomb or Left Tomb of Үзісі. The banquet scenes are fair 
illostrations of Roman life. Etruscan vases and Etrascan dancers, the 
double fiute and the lyre, were to be seen at Roman banquets, where the 
guests likewise reclined, What is given merely in form іп bas-reliefs is 
here giveu in form and colour ; and what is in sculpture performed by the 
artist from imagination, long after the event, is here painted to the life from 
the men and women as they breathed and moved and dressed. Certainly, 
the Elgin frieze gives us a tamer idea of Athenian life, though executed 
under the eye of a Phidias, than the weaker paintings of the Etruscans do 
of Etruscan life. 

Ia an artistical point of view, there is a benefit in studying the works of 
a refined people, for so the Etruscans were. They possessed a literature, 
and inscriptions were common on public works, showing that reading was 
generally diffused. Their dresses, manners, and games show that they 
possessed wealth and caltivation, and the works they have left us are 
ample proofs of their advanced taste and of their love of the pictorial arts. 
Music and dancing were advanced to the rank of arts, It is always useful 
to contemplate and analyse the progress of a people who had less ad- 
vantages than ourselves. 


The sculptured tombs in the lower part of the Museum do not show 80 
favourably as the paintings, though they exhibit traces of artistic develop- 
ment. They are generally carved in soft, bad stone, and some are in 
coarse clay; yet, even in these, there is an atteation to anatomy, to draw- 
ing, and to drapery, which draws our notice. Some of the reclining 
figures show considerable care in the arrangement of the mascles of the 
back. Iu the paiatings, minute anatomical drawing is not attempted, bat 
in the Right Tomb from Vulci the muscles of the abdomen are drawn is 
the Greek style іп the figure of Pluto, which is only half-draped. From 
their progress in painting, from their sound principles of art, and from the 
indications in the rude sculptured works we have, we may rest assured 
that these latter are not fair samples of Etruscan art; and we may expect, 
that though most of the finer works have perished by the effect of time or 
hy the hands of the Romans, that more favourable specimens will yet be 
discovered. 


The vases commonly called Etruscan, are now brought together in the 
Etrascan Reom, and arranged, which was very needful, for daring some 
years they remained із a deplorable state of confusion, so that it was 
impossible for the stadent to get any benefit from them. 

The vases are now arranged chronologically and according to the locali- 
ties in which they are found. They form six groups, besides a collection 
of terracottas, chiefly Etruscan. 

The first group consists of vases of heavy black ware, some with rude 
fignres npon them in low relief, the work ef the ancient Etrascans. These 
are mostly found at Cervetri ог Cœre. 

The second group includes the vases called Nolan-Egyptian or Pheeni- 
cian, with pale backgrounds and figures in a reddish maroon colour. The 
figures ave chiefly those of animals. These vases аге mostly found at 
Nola. 

The third group contains early vases with black figures upon red or 
orange gronads. These are rich in mythelogical subjects. These vases 
are found at Valci, Canino, and the Pente della Badia, to the sorth of 
Rome, 

The fourth group is formed of vases more carefolly finished. The dis- 
tricts from which these are obtained are Canino and Nola. 

The fifth group is а later class of works, more slovenly painted. The 
subjects relate chiefly to Baochue. The vases аге got from the province of 
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he Basilicata in Naples, to the south of Rome. Indeed, most of the 
vases are got over a wide district, far beyond the confines of Etruria 
Proper. 

The sixth group is from the Neapolitan province of Puglia or Apulia. 
These are much like the vases of Nola, with pale backgrounds and figures 
of the reddish maroon. 

The terracottas are of various origin and require classification, so that 
the locality may be known, They are chiefly Etruscan. In the centre of 
this group are various divinities and mythological groupe. 

Besides the vases included in the Etruscan Room, are others in various 
parte of the Museom. There is a large collection of vases and terracottas 
from Athens іп the Bronze Room. In the Townley collection are Roman 
vases, urns, and terracottas. Іп the Egyptian Rooms are vases and similar 
works, of various times and styles. 

Altogether, the collection of vases and terracottas in the Museum is 
copious, but to make it complete it is very necessary that there shonld be 
a series of Chinese porcelains. The Museum of Economic Geology con- 
tains some specimens of ancient and modern earthenware, but the British 
Musenm must be looked to as the chief school for artists. 


(To be continued.) 


DESCRIPTION OF A UNIVERSAL TIME TABLE. 
By F. BasnrontH, Ева. 


The calculation of Railway Time Tables is attended with considerable 
difficulty and liability to error, owing to the various velocities of different 
classes of trains and the variation of gradients and stations stopped at. 
The importauce of the correctness of these tables, coupled with the diffi- 
culty of obtaining that result, have led me to contrive a little instrument 


which, when the stoppages and the time of starting and arrival are deter- 


mined, will give the times of arrival at each station exactly as they appear 
in the bill, regard beiog had to varying gradients, and consequently vary- 
ing velocities. There could be по doubt of the perfect success of a mere 
geometrical contrivance, but to remove any doubt that might he felt, and to 
explain my notious to my friends, I have constructed а oniversal time 
table for the main line of the Manchester and Leeds Railway, which is 
about 61 miles long, and has 21 stations. The result is perfectly satisfac- 
tory. І employ two scales; the vertical is of 40 minutes—the horizontal 
of 8 miles to the inch, but they might have beeo respectively 60 and 20. 
The instrament is arranged ou a board 11 inches square. . 


ы 


Fig. I. 


Fig. 2. 


Let A B, fig. 1, represent 30 miles, and the perpendicular C B, 60 
minutes, and suppose а train to be travelling along А B with a uniform 
velocity of 30 miles per hour. The time of describing A b will be found 
by applying the vertical scale to measure the perpendicular с 5; for 

‘Time in А 3 Ab b е. 
Time mAB = AB = BC 

Bot B C represents time in А B, and therefore b e represents time iu 
Abd; and во оп for any other distance. 

Suppose, however, that when the train comes to D, the velocity falis 
from 30 to 20 miles per hour. Draw EF parallel to A B, and cat off 
E F = 20 miles. Erect the perpendicular F G, and make it 60 minutes 
by the vertical scale. Join E G. Then the time of агтіта аќ any poiut 
d, will be fonnd by applying the vertical scale to the perpendicular е 4 
8 reading off the minutes; and so on if there bel. more changes of тео. 

The above is applicable to а train travelling with varying velocities, ba 
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without stoppages. If we suppose the train to lose 5 minutes hy stop ping 
at a station at b, then this time will never be recovered, aod every poiat in 
the time line to the right of b e, must be raised 5 minutes. If there be 
another loss of 4 minutes at d, every point in the time line to the right of 
de, must be raised through 4 minutes additional; and so on for other 
stoppages. 


Fig. 3. Fig 45, 

Suppose that on a railway there are stations A, b, C, d, e, F, g, l, I 
where A and I, are the termini, and С, F, first class. A to 6, is 3 miles; 
to C, 21; C to d, 53; d to e, 4; eto F, 2; F to g, 2; f toh, 3; and 
h to I, 6 miles. The бга! eight miles can be travelled at the rate of 25 
miles per hour, the next ten at 20 miles, and the remaining distance at 30 
miles per hour. Fig. 3, shows a series of strips of box wood of equal 
length and thickness, but whose breadths represent the distances betwixt 
the stations, measured by the horizontal scale. The section at fig. 6, гот 
the provision made at each division, by a pin and two holes, to al ow fo 
stoppages, as at С and F, fig. 4. The time lines, x y, 2 w, are laid down 
as in fig. 1. The former is for trains passing from А to I, the latter from 
Ito A. 


Fig. 4. 
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Fig. 3, is placed on а level surface ав іп fig. 4, and the separate pieces 
of wood are kept in their places by two fixed pieces X Y, with parallel 
faces. О S, O 8“, are two straight bars moveable about O Oʻ, 
capable of being clamped in any position. Fig. 5, represents the sca le 
weed in reading off the time. The head moves along the bars О 8, О’ 8 
like a T-square. The slide carries divisions for every 10 minutes, and 
the circles on it represent the ivory studs ou which апу required consecu- 
tive hours are written, as it would be inconvenient to have it of sufficient 
eagth to hold 12 hours. 


Let it be required to read off the 
times fora train stopping at C and 
F. Breaks must be made in the 
time line at C and F, by the contriv- 
ance, fig. 6. Secondly, move the 
slide and the strips of wood be- 
twixt X and Y, ap or down till tbe 
time of starting on the scale falls 

в the end of the time line at A. 
Thirdly, move О S, about О, till the 
other extremity of the time line 
coincides with the required time of 
arrival, and then clamp the bar. 
The scale must be applied іо show 
the hour and minute coinciding with 
the breaks at m and я, and this time 
must be registered іп the table. For 
the return train, I to A, the head of 
the scale slides along O’ S’, aud the 
second and third adjustments have 
to be made. 

Few stations have been supposed 
for illustration, although the advan- 
tage of using this metbod is not so 
apparent in such a case. However 
great the number of stoppages, it is 
scarcely possible to make a mistake 
that will not be detected. If any error 
be made іп making the breaks in the 
time line, the time (абе will show 
either the omission or excess, as 
the time and station must be read 
off at each break in the time line, 
and registered ia the tan 


There is ро necessity for having the velocity per hour given for the rate 
of travelling over each particular part of the line, for the purpose of laying 
down a time line, as it may be plotted from the observations of the times 
of arrival at several points of the line ofa train travelling without stop- 
pages. Let train be travelling along A D, fig. 7, and let O, B E, СЕ, 


Є 


B 
Fig. 7. 


and D G, at right angles to A D, represent the times of arrival at A, 5, С, 
and D. Join A, E, F, G, which will be the time line. The time aliowed 
for stoppages must include the whole loss consequent on lowering and 
getting up the speed. 

Mr. J. Samada employed diagrams constructed in a manner similar to 
figs. 1 and 2, to explain the proposed arrangement of the trains on the 
London and Croydon, and Croydon and Epsom railways, which are given 
in the “ Minutes of Evidence,” printed by order of the House of Commons, 
June, 1844. I have also seeu in the Builder, of August 21, 1847, а notice 
of a new time table, patented in Paris, bat the description there given does 
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not enable me to say whether it resembles the one above described. I am 
not aware that the method of allowiog for a stoppage at any given station, 
for varying the time of performing the journey, or for reading off the times 
ready for insertion in the time table has ever before been adopted. 


ENGINEERING AND RAILWAY MEMBERS OF 
PARLIAMENT. 

А new parliament under ивпа! cirenmstances is not of much importance 
to professional men, but for once the case is different. Engineers and sur- 
veyors havenow moch at stake in the measures likely to be subjects of legis- 
lation; while the elections have brought forward many men whose opinions 
on these subjects, or whose connection with our professional pursuits, 
create much interest. We have been handed over to the mercies of a 
Board of Trade already, while maay measures deeply affecting professional 
interests are sure to come under discussion, such as the health of towns’ 
bill, a general act for drainage, railway legislation, the survey of Londou, 
and steam-engine inspection. How these subjects are likely to be treated 
is not upoatorally a matter of anxiety. 

The last parliament began the new class of railway directors, for we cau 
hardly consider the election of Mr. Charles Russell, the late member for 
Reading, and chairman of the Great Western railway, as being of more 
value than a single and accidental circumstance. It was the return of Mr, 
Hodson and Mr. Chaplin which constituted the class now so greatly in- 
creased by the late elections. 

With some it hes been a matter of fear that we should have a railway 
parliament, and it has been put forward, under the authority of Mr. Dodd, 
that the present parliament contaius more railway directors, engineers, re- 
tail tradesmen, and political lecturers than any former parliament, and 
fewer officers in the army and navy, and landed gentry. Ifa parliament 
now have railway directors іп it, it must have more than in former parlia- 
ments, because as it may be said railway directors did not exist аз а class i 
in former days. We might as well be told that in the streets of London 
there are more cabmeu and omnibus-drivers than in former days, and that 
on the river there are more steamboat stokers and fewer watermen. Ad- 
mittiog the fact that there are more railway directors and engineers in the 
house, we do not therefore see any ground of alarm to the country. As to 
the retail tradesmen we have little to do with them, except so far as they 
have been mixed ap with railway directors, and insomuch we are bound 
to say that we put no worth оп the increase of retail tradesmen, for we be- 
lieve that the whole body of retail tradesmen in the House of Commons 
consists of one or two individuals. The injury to the country cannot at the 
worst be very great in having Мг, Williams, the haberdasher, instead of 
Mr. Alderman Waithman, the haberdasher, or Mr. Alderman Sidney in- 
stead of Alderman Sir Matthew Wood. We confess likewise to obtuseness 
as to the injury likely to arise from Mr. Alderman Sidney, Mr. Williams, 
or anybody else who makes money behind a counter, sitting cheek by jowl 
with the members for Waterford county, Finsbury, and Wallingford. 
With regard to the political lecturers, they mean Мг. W. J. Fox, Mr. 
Feargus O’Connor, Mr. George Thompson, and Mr. Wilson; and even 
though political lecturing bas taken the place of political pamphleteering, 
it grieves us little that Messrs, Fox and Thompson sit as members of the 
house to which Burke, Sheridan, O’Connell, Cobbett, and Hunt belonged. 
We need not enlarge the latter list, 

The only fact with which we have to grapple, indeed the head aad front 
of the grievance, is the number of railway personages ; though we are bound 
to say, that when admitting the new classification of railway directors, we 
mast not forget that it strips Mr. Hudson of his quality as a landed pro- 
prietor, Mr. Glyn of his title as a banker, and every other individual of his 
previous description of enrolment, One question therefore is, whether in 
accepting the new class of railway men, we admit a body less wealthy 
than officers in the army and navy, government functionaries, or landed 
gentlemen. We believe that on the whole Mr. Hudson, Mr. Glyn, Mr 
Robert Stephenson, Мг. Cubitt, Mr. Chaplin, Mr. Parker, Mr. Locke, Mr. 
Peto, Mr. Waddington, Sir Joshua Walmsley, Mr. Jackson, &c., have not 
too small a stake in the property of tbe country to disqualify them from 
sitting on the same benches with other gentlemen, whose names it is un- 
necessary to mention, as the state of their finances may be learned of any 
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lew bill-breker er sheriff’s officer. If we were to give а cool and candid 
opinion, we should say that the present parliament contains as much wealth, 
respectability, and intelligence ns any parliament which has ever sat within 
the precincts of St. Stephen’s. We are quite ready to believe that there 
are adventurers in the present house, but we do not believe that there are 
more than usual іп an assembly to which the mode of admissiou affords по 
guarantee of moral worth, still less а security against moral corruption. 

There is a class of persons in this conntry and in all others, who so far 
from allowing that there is nothing new under the sun, can scarcely believe 
that the night falls and morning breaks day by day, and that the whole 
scheme of creation, life and death, death and life, rolls on ia the course of 
its accomplishment. For them, everything that is new is a prodigy and an 
alarm, and they are kept in a perpetual state of worry by the untoward 
events of their times. No hen was ever more alarmed at seeing ducklings 
take to the water, по schoolboy was ever more annoyed at a wet holiday 
wheu he bad nailed the barometer to “ set fair,” than are the class to whom 
we bave alluded, at the obstinate movement of a state of society which in 
their mind’s eyes they have nailed to stand stock still. For them, the irrup. 
tion of railway men into the House of Commons is a new cause of wonder, 
and we shall have a new Sybil or a new Coningsby on а fact which sets 
itself so audaciously agaiost the middle ages, and which is only a new 
proof of the material aspect of these degenerate days, Alas! the House 
of Commons has been alwaye in this state of revolution. It began by ad- 
тіміз, the small squirearchy, the manorial lords who rose under the 
Edwards; it received an accession of traders ander the Tudors, of Puri- 
tans under the Stuarts, and of army colonels under the Cromwells. Queen 
Anne’s people were taken aback by the admission of stook-jobbers and fuad- 
holders, King George’s by the strange accummulation of nabobs; then we 
were frightened by West India planters, by bankers, those who had en- 
riched themselves with government contracts, and by horde upon horde of 
the nowreanx riches who had enriched themselves tout nourellement. The 
vested interests in the house are all innovations: there were no army 

, officers before there was a standing army, no country bankers within a cen- 
tury, no fundholders before there was a national debt, and the staticians 
have made no allowance for the decline or extinction of lottery office- 
keepers, West India planters, government contractors, and nabobs. The 
accession of railway chairmen and directors is а fact, and “un fait ac- 
compli,” but no more; the House of Lords will not be turned into а frst- 
class train, the Honse of Commons into a second-class train, nor will Mr. 
George Hudson be made First Lord of the Treasury, nor Mr. Chaplin 
Commander-in-Chief. It is a great pity for those who have excited them- 
selves to the pitch, but there will be no railway revolution. 

Ali that it amounts to, and the only real significance is this, that those 
who were before distributed among the squires, bankers, and merchants 
are now grouped as railway directors, and that we have admitted a new 
classification of men of wealth, ability and intelligeace. So far as in- 
vestigation may be entered upon, we are sure that the result will be to 
show undoubtedly that as a nation we are none the worse off than we were 
before; though, by conforming with the w ants and exigencies of the times, 
we may be in some degree the better. 

Whether we will or no, conform we must to the progress of events; we 
cannot fasten old habits on to new institutions; there is no travelling out- 
side an express train, nor can it be made to stop for a parcel of game at а 
hall door,—all that stage-ooach system has been done away witb. The elec- 
tric telegraph will not frank ladies’ gloves and fans, nor сап we give West 
India pines a hot-house favonr. New establishments create new institu- 
tions. Railway companies have created railway directors, and railway 
directors have become members of parliament ;—we must submit, and not 
de snrprised when the next change comes. We may soon have telegraph 
men as candidates, and the successful management of the correspondence 
of the country may be a claim for the honours of represeatation—and why 
not? What harm is done ? 

By some the mention of railway members of parliament is met by the 
counter-cry, “ What сап the management of switches and sidings have to do 
with legislation, or why is successful jobbing to be held ағ a proper train- 
ing?” Certainly, if England were a conntry of doctrinaires, which it is not 
or an empire of mandarins, which it is not,—or в Prussian police district, 
which it is not,. —enilway directors would as such have no qualification, and 
they would be bound to prove the extent of their political studies and capa- 
city. We are not aware of any free country being successfully governed by 
literati or theoretical politicians, and both Ваше and England are examples : 
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of countries not governed by literati; ner do we think that the latter eountry 
is likely to come under the system. We must therefore take it as we find it, 
and іп so doing, it may be worth while to consider bow far railway directors 
as such are likely to prove efficient law- makers and public counsellors. 

England is a practical country, and a preference is always given to practi- 
cal training over theoretical training, and we question whether Zagtishmes 
would not any day much sooner elect a good brickmaker than the greatest post 
or dramatist on whose fame they ever prided themselves. Give a mans 
good practical training, and he may set his hand to asything—that is, the 
Englisb teaching and schooling: and we are none the worse for it, It is per- 
fectly national to see Richard Cobden and George Hudson in their present 
positions, and it would not be surprising to боа them exerciging still greater 
influence. The standing of these two is an exposition of the national sym- 
pathies and character—not what some have been pleased to call it, the wor- 
ship of Mammon, bnt the result of that innate appreciation which the Eng- 
lish have of husiness habits applied to business purposes. We are very cer- 
tain that as much would not be done for Charles Dickens, and we are not 
ashamed of it. Dickens has his reward in another way. We give toa 
Cobden or a Hudson political power and influence, but we do not award to 
them the undying esteem of all ages. It is the pride of genius to labour for 
the applanse of posterity; the politician bas only a life interest in the pre- 
sent. Whether it be better to become a Shakapeare or a Cobden it lies 
with the aspirant to judge, bnt he must not complain if he do not receive 
the rewards of both. We know that there із а large party who complain 
that in this conutry literary and scientific men do not receive political re- 
wards ; we cannot see that there is any ground for sympathy with this com- 
plaint. We think a successful railway potentate much more fitted for a law- 
maker than a proficient poet, physician, or artist. A man who can look 
well after his owu affairs із, іп the common acceptation, best fitted to look 
after the affairs of his neighbours; and railway kings comply much better 
with this condition than poets, painters, mathematicians, musicians, or actors. 
The sample we have had of literary men іп the House of Commons has not 
been encouraging enough to indace us to wish for more; and while there is 
no specific exclasion of them, and while they have the means of purchasing 
& qualification by the very liberal remuneration of their labours, we are not 
disheartened nor ashamed that Dickens, Ainsworth, James, Leigh Hunt, and 
Sheridan Knowles, are not members of the House of Commons. It is quite 
м open to them as it is to Bulwer, D'Israeli, and Macaulay ; and when they 
can command the political confidence of the public, let them demand politi- 
cal honours. 

We consider the training of а railway man аз particularly qualifying him 
or parliamentary duties. Не must be а man in whose pecuniary ability and 
trustworthiness a large number of persons have placed their confidence. 
He is trained in the habit and feeling of public responsibility and accounta- 
bility. He must have working habits of business as the member of a board, 
for without he has adequate command of temper and ability, һе cannot con · 
tinue as the colleague of a dozen or twenty men of standing. The crotchetty, 
prattling, meddling, or ill-tempered man is either sifted out, or he has his 
rough points polished off. He acquires a considerable degree of боврсіаї 
and fiscal knowledge in dealing with large sums of money. He is compelled 
to enter upon the consideration and application of many newly developed 
principles, wbich require close discussion and accurate comprehension. Не 
is schooled in meeting the exigencies of new and progressive inatitutions. He 
is called upon to conduct important negotiations with able men, and to make 
arrangements which shall be applicable to circumstances of great difficulty 
and complexity. This is no exaggeration of the capabilities of a railway man, 
and we consider it not a bad stock whereon to engraft’ the responsibilities of 
a seat in the House of Commons. 

Except among our Indian functienaries of the civil service, it will be diff- 
cult to find men wbo have had a wider field of administrative practice than 
our railway directors. Responsibilities far exceeding those of the finance 
minister of many an independent nation devolve upon Mr. Glyn, or Mr. 
Hadson. The yearly expenditure of millions, the management of a floating 
capital of twenty millions, and of a current revenne perhaps of two millions, 
with the administrative control of a thousand subordinates, afford a wide 
field for the attainment and exercise of practical ability,—and we opine that 
tbat is what is wanted in the Houseof Commons. We have speakers enough 
and writers enough ; we want thinkers and doers, and the more of them th 
better. 

A fair examination of the question can only bave ene renault the recogsi- 
tien of the eligibillty ef railway men, even if we cannot get so far beyond the 
fear of ridicule as to allow their superior capacity. We belisve the present 
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House of Commons has been refreshed with new blood, and that Мг. Mac- 
gregor, Mr. Pox, and Mr. Wilson will not prove useless members, still less 
Ms. Glyn, Мг. Hudson, and the many other gentlemen whom we bave al- 
ready enumerated. Before leaving this part of the subject, however, we 
cannot well refrain from making some remarks оп a few of the individuals 
most prominent in the railway legion. 

Мг. George Carr Glyn is the son and grandson of a baronetal family of 
that name, and a member of the banking firm in which his brother, the pre- 
sent baronet, is a partner. Mr. Glyn made his debut in joint-stock com- 
panies during the mania of 1824, at which time, among other such occupa- 
tions, he was anditor of the Columbian Pearl Fishery company—one not 
among the brightest enterprises of that speculative period. Of late years he 
bas shown less ardour iu his engagements. In the next great period of specu- 
lation, we find him chairman of the London and Birmingham, now the Lon- 
don and North Western railway company. For along time he has been the 
head, out of parliament, of the railway interest; as mnch from being put for- 
ward by his colleagues, as from being recognised by many of the minor com- 
panies. His policy in this capacity is the index of his parliamentary policy, 
and it has not been that which in our view has been best calculated to pro- 
mote railway interests. Mr. Glyn has no confidence in independent action, 
and has always been inclined to lean upon the government. He was the in- 
troducer and the chief supporter of the Board of Trade inspection system, 
and his last public act is a declaration of his adhesion to the same principles, 
though he has already had reason to regret the exercise of the power which 
he has entrusted to such hands. Mr. Glyn has no defined views as to the 
operations of railway capital, the principle of private enterprise in joint-stock 
companies, or the principle of fares. What convictions he has are opposed 
to what is assumed to be the hest theory and the best practice, and Mr. 
Glyn only acts in conformity with these latter, when be сап no longer with- 
hold his action, though he does not seem to give his acquiescence. With a 
very distinct delivery, and a seeming logical severity of language, Mr. Glyn is 
а very indistinct thinker. As a railway chairman, with the prestige of a 
great reputation, and with a case carefully got ар, Mr. Glyn has been an im- 
pressive speaker. Whether he will be so successful in the House of Com- 
mons, where be will no longer stand alone, but have to contend with other 
men, remains to be seen. Undoubtedly he has great advantages: a pleasing 
person, polished language, a confident but inoffensive address, and the aseer- 
tion of high moral principle, when backed by power and reputation, are caleu - 
lated to produce a favourable impression on an audience. On some points 
of religious profession, Mr. Glyn is, we believe, likely to take the same part as 
his cousin, Mr. Plumptre, whose strong opinions are well known. Success 
and ill-enccess have been about equally balanced in Mr. Glyn’s career: the 
resignation of the North Midland chair, defeat by the Great Western, 
and recriminations with Mr. Moss and Mr. Russell, in which mutual charges 
of breach of faith have been bandied, have been connterpoised by Mr. Glyn’s 
maintenance of the London sod Birmingham chair, and by his amalgamation 
of the Grand Junetion railway, after difficulties which might well have been 
regarded as insurmountable. Mr. Glyn’s maiden session will be anxiously 
watched by many. 

Of Mr. Hudson little need be said. He bas successfally passed through 
an anxious railway session, and the next series of half-yearly meetings 
сал searcely present anything inauspicious. The prestige of bis reputa- 
tion is untouched, while in the prevent temper of the Bentinck party, being 
uoshackled in his political movements, and released from his patronage of 
protectionism, һе is likely to exercise great and useful іпбиепсе іп the 
bouse. Mr. Hudson is certainly the railway man of the most original 
powers of thought, of the most advanced mind, and of the most progressive 
character. More confidence is to be placed in his single defence of the 
joint stock system, than in that of all the railway members put together. 

Mr. Hayter is the representative of the Great Western. 

Mr. Chaplin is а man who will hereafter be better understood by the 
public. А sketch of him іп Frasers Magasine, does honour о him 
aad to the writer. Mr. Chaplin is a man who by great prudenee has 
raised himself to а very high position, who undertakes nothing without 
carefal and laborious thought, and who, although often behind hand and 
not always in the right, commands respect from the known fact that his 
opinions are the result of a well-studied eonviction. Мг. Chaplin, we 
сопесіте, is much more Likely for Ње present to follow Mr. Glyn’s line of 
policy than any other ; for he is, like Mr. Glyn, only a forced follower— 
we cannot say couvert—of what may be called the railway movement 


Mr. David Waddington has not hitherto been well known in азу iade- 
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peadest capacity. His chief claim heretofore has been the unbounded 
comfidesce reposed in him by Mr. Hudson, and his administration under 
Mr. Hudson of the Eastern Counties railway, against the most difficult 
circumstances. 

Mr. Robert Stephenson, the son of the patriarch of the locomotive sye- 
tem, bas been less known by the public in his personal capacity than as an 
engineer. His ability ia those gladiatorial combats before parliamentary 
committees, his practice in negotiation and correspondence, and the confi- 
dence reposed in his diplomatic skill by leading railway men, are guaran- 
tees of his powers to those who know him. A good gure and pleasing 
address will belp him із making an impression in the House of Commons, 
He has always been acting in conjunction with Mr. Glyn. 

Mr Locke has tried his skill in the ваше arena of the committee-rooms, 
and with equal success. Mr. Locke at one time co-operated with the 
Great Western in their struggle with the London and Birmingbam, but 
still mast be ranked among Mr. Glyn’s followers, 

Mr. Jackson, of Birkenhead, has only a provincial repotation. He is а 
fieent speaker in the Liverpool style, but is likely to require a long training 
in the House of Commons before һе wil? have weight. He has no decided 
views on general principles of railway policy, but is an advocate for пов- 
restriction in currency matters. He has no weight among the railway 
interest, and will not be admitted by them as an exponent of their views, 
whatever course he may adopt. 

Sir Joshua Walmaley is a Liverpool merchant, a colleague of Mr. Jack- 
son’s. He has served the office of mayor of Liverpool, when be was 
knighted. He is likewise a fluent speaker. 

Mr. Wiliiam Cubitt, the contractor and builder, not the engineer, will 
Dot, it is supposed, take any active part in parliamentary proceedings. 

Mr. Samuel Morton Peto is considered a man of education, ability, 
intelligence, and practical business мк He speaks well, but his rail- 
way principles are not knowa. 

Mr. Wyld has never had any intimate сара with railway manage» 
ment, but is well acquainted with the general policy, and is supposed to 
be an advocate for non-interference. 

Mr. Humphrey Brown was the founder of the Birmingham and Glou- 
cester railway, and afterwards its manager. He enters with very strong 
feeling into every subject he takes up. He is not so well liked as a 
speaker out of doors, but in the House of Commons is likely to be well 
listened to, as he is a well-skilled statician, and can get up bis case care- 
fully and studiously. He leans to non-interference іп the management of 
joint-stock enterprise. 

There are abundance of railway directors іп the house, but very few 
others who are likely to take part in debates in such capacity beyond those 
we have named. As the matter stands, we fear the prospects of the rail- 
way interests are very ancertain, for in all likelihood the voices and votes 
of Mr. Glyn, Mr. Hudson, Mr. Chaplin, Mr. Locke, Mr. Stephenson, and 
Mr. Waddington may all be given for a Board of Trade bill, or for more 
stringent standing orders to restrict new companies: This, however, is 
matter of speculation, for Mr. Hudson із far ou the way, as already inti- 
mated, to repudiation of the Board of Trade, and he last year vehemently 
condemned their railway bill. If, then, they should bring in some mea- 
sure trenching too much on the vested iuterests, they would onty have the 
support of Mr. Glyn and Mr. Robert Stephenson, and the government 
would find itself attacked by Mr. Hudson, Mr. Chaplin, Mr. Hayter, Mr. 
Waddington, Mr. Locke, Mr. Peto, Mr. Jackson, Mr. Hamphrey Brown, 
Mr. Wyld, and Sir Joshaa Walmsley. This would make a grand railway 
debate; and a severe defeat of Mr. Strutt might jeopardise the ministry. 

We mast intreat the railway members carefully to consider the mischiefs 
which have already accrued from Board-of-Trade interferences, to with- 
atand every new bill, and to repeal or modify all the restrictions which 
have been placed upon joint-stock enterprise by the standing orders and 
enactments, such as the length of notices to parliament, the ten per cent. 
deposit, the limits on the payment of interest on calls, on the amount of 
dividends and fares, the power of suing for calls, the registration of joint- 
stock companies, and all the otber new-fangled devices for impeding the 
free progress of railway enterprise. Old companies may be fearful of 
encouraging competition, but experience mast have already pointed out 
that there is only one sound way of promoting railway enterprise, old aed 
new, and that is by unloosing the fetters. The same argument which 
authorises the fettering of new schemes, authorises the fettering of the 
old. What the companies have to fear is not competition from each other 
but speliation on the part of the government. As matters are going , 
there will at an early period be а demand for a limitation of dividends 
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which is now (еп рег cent., to eight рег cent.; then to seven, then to six, 
then to five, then the commutation for government stock. Mr. Glyn and 
his party may think that ten per cent., under the guarantee of the govern- 
ment, is the best thing they can have; but they can never have it, for a 
goveroment guarantee is worth nothing. It has been shown already ; Mr. 
Hudson has denouuced the breach of faith with the companies; but this is 
in time of peace and a mere ambitious movement on the part of Mr. Strutt; 
but what will the government guarantee be worth, when the ministry of 
the day offer, for an election bait, a reduction of railway profits and 
charges ?—which will be an eligible measure, as it will not be at their own 
expense. Ап additional 1 рег cent. on the income tax may very well be 
met by a diminished 2 per cent. on railway dividends,—aod chancellors of 
the exchequer are not scrupulous on such points. 

The real enemy of railway and engineering interests, and of the public 
interests in such matters, is the government, and they have shown it. 
They have ambitious eads to serve, and they do not care how they gain 
them. They have traded upon the unpopularity of railways, they have 
created a great patronage and a great influence, but what single good 
have they done for the public? They have diminished railway acci- 
dents.” They have done nothing of the kind. The development of the 
railway system has diminished accidents ; but government inspection has 
been found to be no safeguard and no remedy: bridges fall down after 
they are inspected, lines are obliged to be closed, and inspectors make 
reports after accidents to tell the public what the newspapers tell them 
much better.—“ They have lowered fares and tolls, and obtained better 
accommodation for third-class passengers.” They have done no such 
thiug, for fares are lowered in consequence of the growing conviction that 
the lower the fares, the larger the traffic and the greater the profits; while, 
by interfering with third-class accommodation, the Board of Trade has 
created a prejudice and judisposed the companies from extending accom- 
modation. While the Board of Trade bave done по good to the public, 
they have unsettled railway property; and the first thing for its safeguard 
is to do away with Board-of-Trade inspection altogether. 


THE BLADE PROTRACTOR. 
(With an Engraving, Plate XVI.) 
Registered by Mr. James Bastar, Jun., of Red Lion Square. 


We have much pleasure io introducing to our readers a new and useful 
instrament, invented by Mr. Basire, for the purpose of facilitating the 
plotting of trigonometrical surveys. Itis a very importaut improvement 
on the protractor, and consists іп the addition of a hlade fixed to the arm 
of the instrument, as shown at fig. 1 in the Engraving, and by the aid of 
which the lines are at once laid off, without the trouble of first pricking off 
the point, as shown iu fig. 2, which in the plotting of some surveys oc- 
cupies considerable time; besides which, the work is done with much 
greater accuracy, as itis only necessary to fix the instrument оп а merie 
dian and draw the angles at once. 

For military and mining surveying, or other work set out by angles, this 
instrament will be invaluable, and to architects and artista of great service 
for copying, reducing, or enlarging drawings. In the Engraving ап ек- 
ample is given іп fig. 3, showing bow the instrament is applicable for 
marine surveys: the blade protractor is frst placed on the station A, and 
ali the angles at once drawn off ; it is then shifted to the next station В, 
and the angles laid off bisectiug A and С; and so on. 

The instruments are got up іп German silver, and are furnished with 
four blades containing various scales, and placed іп a neat and compact 
case, and are to be had of tbe inventor. 


Tunnel across the St. Lawrence.—A project is spoken of in Canada, for 
connecting the railroad running to the Atlantic, by tunneliing the St. Law- 
Tence, opposite the island of Montreal, The tunnel at its narrowest part, 
near St. Helen’s Island, will be about one-third of a mile from shore to 
sbore, and about one-third the leugth of the principal tunnels in England. 
The depth of the water in the river is 48 feet. 

Dee Bridge Girders.—One of the girders of this bridge has been tested, 
to ascertaiu tbe breaking weight. The experiment was made on the 8th 
ult., by the officers of the Chester and Holyhead railway, by gradually 
placing railway bars over the centre division of the girder, until it reached 
38 tons Gcwt. 2 qrs. 18 Ib., which broke it, the fracture commencing at the 
bottom flange. 
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SLUICE GATES AND RAILWAY LIFT BRIDGE. 

Sin—At page 244 of No. 119 of your excellent Journal, is the descrip- 
tion (taken from the Franklin Journal) of a new sluice gate, invented by 
Е.С. Lowthorp, civil engineer, of Pennsylvania, Allow as to claim the 
priority of this invention for one of our countrymen, long since deceased, 
and thus diecharge a debt due to the memory of one who directed the first 
steps of our profeasional career and who was to os both a friend and a 
master, 

It is vow about 30 years since Т. BLanKeN, Inspecteur general du 
Waterstaat in Holland, well known by his grand Canal of the Helder at 
Amsterdam, erected in this country the first sluices with what are termed 
fan-gates (à eventail, waaijerdeuren). These gates are precisely similar to 
those described in your Journal, except that their application and the flow 
of water are arranged іп a simpler manner than by the American engineer. 
The first experiments having perfectly succeeded, the king Louis Napoleon 
decreed that these sluices should bear the name of the inventor, and gave 
them the title— Blaxkensluizen. 

A large number of the sluices of this country, of which the openings 
vary from 4 to 12 metres (13 to 80 feet), have been constructed on this 
principle, and their use has become general among us. М. Wiebeking has 
given a description of them in his large treatise on bydraulic works. 

Permit us, at the same time, to claim the priority of the application of 
the Railway Lift Bridge, of which you give a description at page 241 of 
the same number. A moveable bridge, on this principle, was erected last 
year on the railway from the Hague to Rotterdam. 

We trust, Sir, that you wili have the goodness to insert this brief expla- 
nation, and beg you to receive the assurance of our perfect esteem. 


(Signed) F. W. CONRAD, 
L. J. A. VANDER Kon, 
Hague, Sept. 13, 1847. (Dutch eugineers.) 
REVIEWS. 


Observations on Lime, Calcareous Cements, Mortars, 4с. By Major- 
General Sir C. W. Pastry, K.C.B. Second Edition, Part I. London: 
John Weale, 1847. Pp. 209. 


Both the engineer and architect are under ee obligations to 
General Pasley for the very elucid manner he has set forth in this 
treatise the result of many years’ laborious researches and experiments 
on limes, mortars, and cements. When the first edition of this work 
appeared in 1839, we then perused it witb great pleasure, and strongly 
recommended it to the profession; and as a proof of the cor- 
rectness of our. opinion, the work was very soon out of print, and has 
been since much sought after, which induced the author to publish 
а second edition. He may well be gratified to find that his laborious 
researches bave induced several manufacturers under different appella- 
tions to manufacture the artificial cement recommended by him. The 
General observes in his introduction,— 


“ When he frst published his researches on the subject, all the previous 
attempts to make a good artificial cement in this country had so far failed, 
that only one sort, that prepared by Mr. Frost, had found its way into the 
market, which was of inferior quality, owing chiefly to certain defects in 
the mode of preparing the ingredients, pointed out in the First Edition of 
this work, At present there are three mauufactories of artificial cement 
in England, which have all heen used more or less extensively in works of 
importance, and have given satisfaction; viz., first, that of Messrs, Jobn 
B. White and Sons, in the parish of Swanscomb, Kent, the present proprie- 
tors of Mr. Frost’s works, who, after gradually relinquishing the objection- 
able parts of his process, have succeeded іп making a good artificial ce- 
ment, which they call their PORTLAND CEMENT, by a mixture of chalk 
found on their own premises with the blue clay of the Medway; secondly, 
that of Messrs. Evans and Nicholson, of Manchester, who make an artifi- 
cial cement, which has been called the PATENT ІІТНІС CEMENT, with the 
very same iogredienta, and in the eame proportions nearly, that were used 
in the Authors experiments, but tbe most important of which is obtained 
іп а round-about manner from the residual matters or waste of certain 
chemical works, instead of working witb natural substances; thirdly, that 
of Mr. Ricbard Greaves, of Stratford - upon - A von, who makes a powerful 
water cement, which be calls BLUE 1148 CEMENT, by mixing a proportion 
of indurated clay or shale witb the excellent blue lias lime of that neigh- 
bourhood, both of wbich are found in the same quarries; the former being 
previously broken and ground, and the latter burned and slaked, which is 
absolutely necessary in making ап artificial cement from апу of the hard 
lime stones. 
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The success of this process, as a commercial undertaking, though the 
most expensive of all that were suggested in the First Edition of this 
work, is therefore peculiarly satisfactory, considering the great importance 
of good water cement, and the probability of the natural cement stones of 
this country, which are only found in certain localities, becoming unequal 
to the demand, or scarcer than they are at present.” 

We will now proceed to give a few extracts from the treatise, to 
show its practical character; first, as to the qualities of sand and lime, 
constituting Mortar. 


“Тһе sand used ia making mortar should be sharp, that is, angolar, not 
round, and clean, that is, free from all earthy matter, or other than silicious 
particles. Hence Road Scrapings always, us being a mixture of sand and 
mud, and Pit Sand generally, as being scarcely ever without a proportion 
of clay, should be washed before they are used, which is seldom necessary 
in river sand, this being cleaned by the force of the current which is the 
cause of its formation. None but clean sharp sand will ever form good 
mortar, and the intimate mixture of the sand and lime, which should be 
done with a moderate quantity of water, is of no leas importance. 

I have ascertained by repeated experiments, that one cubic foot of well- 
burned chalk lime, fresh from the kilo, weighing 35 Ib., when well mixed 
with 3} cubic feet of good river sand, and about 1} cubic foot of water, 
produced about $} cubic feet of as good mortar as this kind of lime is 
capable of forming. Some readers may be surprised that this mortar 
should occupy rather less space than the sand alone originally did, before 
the lime and water were added to it. The principal reason is, that dry 
sand, and all dry loose materiale generally, settle into a much smaller space 
when wetted. Hence the same quantity of sand measured dry, then moist, 
and afterwards wet, will occupy unequal spaces. The clean sharp river 
sand, rather moist, used by us, weighed about 87 Ib. per cubic foot. On 
gradually pouring water upon it in the measure it settled down from 19 to 
9% inches іп beight, thus occupying only four-fifths of the space, which it 
had before filled. 

Pare lime is so little capable of resisting the action of water, that it is 
uuſit even for the external joints of walls exposed to the common vicissi- 
tudes of the atmosphere. For by degrees the beating rains, to which the 
outside of such walls is subject, will gradually destroy the mortar of all 
those joints to a certain depth, as may be observed by inspecting old walls 
built with chalk lime mortar, which have not been meddled with for some 
years.. . . Walls built with the water limes settle less, and those built 
with cement are entirely free from this action, because the cement used in 
the lower courses sets too soon for the weight of brickwork or masonry 
added above to make any impression on the joints. Now though the dif- 
ference of settlement, even between those extremes, may be very small, it 
does not appear prudent to use more than one species of mortar in the 
same horizontal joints of a building, especially as it would give trouble to 
the workmen, and occasion loss of time. 

Pore lime mortar bas sometimes been used for the backing of wharf 
walls, the front or facing of which has been protected by water cement, 
usually to the depth of about 18 inches, or two bricks thick, from the out- 
side of the wall. Even this system, though it does not involve the entire 
Tuin of the wall, is highly to be reprobated. The cement protects the pure 
lime mortar from the direct action of water in mass, but not against wet or 
damp, because the moisture penetrates through the pores of the brickwork 
and of the cement, and altbough not іп sufficient quantity to dissolve the 
pure lime mortar, it effectually prevents it from setting, so that it always 
remains iu a state of soft pulp, and is of no more use towards the consoli- 
dation of the wall than so much moist clay.” 


The next division of the work treats of Plaster of Paris, as it is 
generally called. To test its quality— 


„Mix a аша! quantity of it with water іп the form of a ball, and it will 
set with moderate heat iato a very bard fine white substance, and will even 
continue setting under water, but being partially soluble іп that liquid іп 
Process of time, it is not applicable to the purposes of hydraulic architec- 
ture, 


The division on Hydraulic Limes describes the different limes called 
in London, stone limes.” 


“ The blue lias lime stones are considered the strongest water limes of 
this country, aod are found on opposite sides of the Bristol Channel, near 
Watchet in Somersetsbire, and Aberthaw in Glamorganshire, and algo at 
Lyme Regis іп Dorsetshire. The first of these, mixed with puzzolana, 
‘was used by Smeaton in building the Edystone Lighthouse. The Dorking 
or Merstham lime, and the Halling lime, so termed from a village on the 
left hank of the Medway ubove Rochester, but which is also found near 
Burham on the opposite site of the same river, though not possessing such 
strong bydraulic properties, are also much esteemed ; and these two limes, 
the former of which is considered rather the best, are more used in the 
metropolis than the blue lias, probably from the greater proximity of the 
quarries where they аге found, and from very litte land carriage being 
required for either. 

All the water lime stones are of a bluish grey or brown colour, which is 
communicated to them by the oxide of iron. They are usually termed 
stone lime’ by the builders of the metropolis, to distinguish them from 
common chalk lime, but so far improperly, that the Dorking lime stone is 
not much barder than chalk, and the Halling lime stone is actually a 
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chalk, and not harder than the pure chalk of the same neighbourhood, 
from which it is only distinguished in appearance by being a little darker, 

In fact, all the coloured chalks found in various parts of England, com- 
monly termed Grey Chalks, which are the Lower Chalks of the geologists, 
and generally free from flints, are possessed of hydraulic properties more 
or less powerful.” 


The chapter on Concrete contains some useful directions for wixing 
the ingredients, which is followed by some observations on “grouting.” 
Among architects and builders there is a difference of opinion as to its 
advantages; our author’s opinion appears to be favourable to its use. 


„Upon this subject, I may be permitted to remark, that unless every 
course be grouted, it appears to me tbat there ia a risk of the grouting not 
penetrating lower than the single course immediately under it, for the beds 
of plastic mortar in the next courses below that, have sufficient consistency 
to intercept the grouting, unless tbose beds themselves should һауе been 
imperfectly laid, which seldom or never һаррепв, even wheu middling or 
indiffereut bricklayers are employed. For this reason, опе can scarcely 
expect sound brickwork, uuless every course be grouted, especially in 
thick walls, although the more general custom is to work with mortar 
only. When one of the massy walls of the new British Museum, after 
being grouted іп the manner before described, was cut throagh for some 
temporary purpose, it was remarked that the brickwork resisted the tools 
of the workmen quite as much, and appeared equally firm in the joints, as 
if the latter had been filled with plastic mortar instead of grouting. Tne 
same risk of part of the vertical joints being left dry may occur also in 
masonry, and there сап be no method of guarding against it more effectual 
tban to grout each course,” 


Water cement, or what is called “Roman cement,” comes next. This 
waterial, we consider, has been abused in its use more than any other con- 
nected with building, and from its repeated failures in exposed situa- 
tions, and particularly when used near the ground for stucco and on the 
top of projections, such as oornices, make one doubt its boasted 
durability for such works; but whether its failure be owing to the im · 
proper mixing of too much sand, or the cement being of bad quality, 
it is difficult to say: we may instance as а failure the balustrade en- 
closure on the east side of Regent’s-park, which bas been frequently 
repaired. In the construction of brick-walls, cement appears to have 
stood well, and might be advantageously used toa greater extent than 
what it is; when all circamstances are taken into consideration, the 
expense is not very much more than lime-mortar. General Pasle 
observes, that “cement” is always weakened by the addition of sand, 
whereas every kind of lime is improved by it. For concrete founda- 
tions it is requisite to use double the quantity of cement than is required 
when lime is used, consequently it is not recommended for that pur- 
pose; but for the lower parts of a wharf-wall or pier under water, опе 
measure of cement mixed with three, and not more than four, of gravel 
or sand, may be advantageously used, 

The valuable information communicated by the General on the 
manufacture of Artificial cement made from chalk and clay, form the 
most useful part of the treatise, and deserves the attentive study 
of all parties connected with building. We will select one or two of 
the author's successful experiments, detailing the process of mal ing 
the artificial cement, which we here suggest should be called Pastey’s 
Cement, in contra-distinction to the numerous cements which are in 
the market; none of which, however, appear to be superior, if equal, 
to the one recommended in this treatise, and which the General fuund 
to be the best after a long series of trials andexperiments. The first 
experiment оп a large scale is thus described :— 


“ Having, towards the close of the year 1828 and іп the beginning of 
1829, tried as many experiments on a small scale as I then considered 
necessary, 1 determined to prepare a considerable quantity of artificial 
cement composed of chalk and blue clay, with a view of applying it on a 
larger scale, to those purposes for which the natural cements have been 
used in architecture. 

The chalk, after having been broken small and dried iu the air, was 
pounded in small quantities at a time, in iron troughs that had belonged to 
a forge, with irou rammers made for the purpose, aod was passed through 
sieves with brass wires, having 25 meshes to the inch, beiug the finest used 
іп the Ordnance gunpowder works. A large mass of dry pulverieed 
chalk being thus provided, 5 cubic feet of it were laid on a wooden piat- 
form, and made into a paste with a moderate quantity of water, after 
which 2 cubic feet of the blue clay were added, aud the whole intimately 
mixed together on the same platform by shovels. When a sufficient quan- 
tity was prepared, the mixture was next moulded in the same manner as 
common bricks, excepting that water was used instead of fine sand to 
prevent adhesion. After these bricks of raw cement, which were twelve 
inches long, became drier, they were cut into five equal parts, each form- 
ing a cube of rather less thao 23 inches side, this being the average size of 
the lumps into which chalk is asually broken, hefore it is burned, in the 
common open lime-kilns іп Kent. I made my moulds exactly 12 inches 
long, and 24; inches wide by 2-4; inches deep, іп order that 25 bricks, or 
125 cubes, should be exactly equal to one cubic foot. Thus, by merely 
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counting the number of bricks, we could ascertain the quantity of raw 
cement made, without the tronble of measuring it.” 


This experiment not proving so successful as was desired, some 
experiments were again made on a small scale, and subsequently on a 
larger scale, in a smail lime-kiln about four feet diameter at top, and 
six feet deep. 


In this little kiln, than which nothing could have answered better, we 
burned, at four successive periods of the same year, about 140 cubic feet 
of raw cement. Іп Ње first of these batches of artificial cement we used 
the same mixture as before of 5 measures of chalk, 3 measures of blue 
clay, and half a measure of coal-dust; and іо burning it, after putting in 
shavings and wood at the bottom of the kiln, we laid half a bochel of coals 
over the wood, then four bashels of the raw cubes, after which another 
layer of half a bushel of coals, then four bushels of cubes as before, and 
tbns we continued applying the coals and cement oubes in alternate layers, 
until the kilo was filled, using one measure of coals to eight measures of 
raw cement, the former being broken rather small, so that no piece of coal 
used exceeded an inch in thickness, and both being thrown loosely into the 
baskets with which we measnred them. 

In the third and fourth batohes of raw cement prepared for burning at 
the same kiln, we dispensed with the ooal-dust altogether, using 5 mea- 
sures of chalk to 2 of blue clay; and we merely pounded and sifted the 
ebalk, without grinding the powder afterwards in the mill; and in conse- 
queuce of there being по fuel combined with the raw cement in this mix- 
fare, we used one measure of coals to five measures of the raw cement 
cubes in burning them, which proportion we always adhered to afterwards, 
as the best for this mixture.” 


The remainder of the treatise details the numerous experiments 
made by the General to test the strength of all kinds of cement, to 
which we must refer our readers. 

In conclusion, we confidently recommend an attentive perusal of this 
treatise to every one who may be desirous of obtaining sound practi- 
cal information on limes, mortars, and cements. 


Weale’s Quarterly Papers on Engineering. Part L Vol. VI. Lon- 
don: John Weale, High орот. 

The present number of Мг. Weale’s journal consists of three 
pipes On the Principles and Practice of the Application of 

ater Power,” by Robert Mallet, President of the Geological Society 
of Ireland.—LL “Experiments on Locomotive Engines, by MM. 
Gouin and Le Сһәбейег,--Ш. “ Paper on the first Introduction of 
Steam Engines into Naval Arsenals; and Machinery set in motion 
thereby,” by the widow of the iate Sir Samuel Bentham. 

The first paper contains an account of the projected Dodder Re- 
servoirs, near Dublin, and of the Bann Reservoirs, now in course of 
construction. Mr. Mallet has likewise favoured us with a description 
of his self-regulating syphon weir, which seems to ns extremely in- 

enious, and perfectly correct in principle, whatever it may turn out 
in practice. 


„Over a common weir, or embankment, is thrown a large flat-shaped 
syphon tube, made of boiler plate, and for stiffaess divided into several 
parallel tubes by vertical plates. One end of this syphon (which may be 
extended indefinitely along the crest of the weir) dips into the water 
ponded above the weir, the other end lays open at the lower side of 
the weir. The under side of the syphon tube reposes upon the 
crest of the weir, and the depth of the syphon tube, or distance vertically 
over the crest, is equal to the height to which the rise of water in times of 
flood may be permitted, (in the instance shown equal to 14 foot). 

At such a level below the crest of the weir as it is determined shall be 
the lowest to which the ponded water shall be wasted by the syphon, there 
is formed a range of air holes, or simple apertures through the upper plate 
of the syphon tube. The action of this arrangement is now very obvious. 
Whilever the water above the weir continues at the ‘ standard level,’ попе 
runs over or through the syphon; as its level rises above this, a sheet of 
water flows over the crest of the weir, and also down through the flat 
syphon tube, as part of the weir. This continues ав the level of the 
water rises higher and higher, until it reaches that marked as the limit for 
the highest floods,’ that is, the level of the upper side of the syphou tube. 
The moment the water reaches this point, the syphon, being quite fall, 
instantly commences to act as а syphon, and discharges a quantity of 
water, enormously greater than before—a quantity due, not to the mere 
area of overflow through the partially filled syphon, but to the area of the 
syphon tube, and 10 the head of water now acting upon it as a syphon. 
This vastly increased discharge, now more than a match for the supply of 
the river itself, begins to lower the water above the weir, and its surface 
continues to fall until it reaches the point marked as the ‘ lowest level’ that 
it shall attain. Here the range of air holes are situated, and the instant 
the surface of the falling water reaches these, air enters the syphon, and 
it directly ceases longer to act as a syphon, and becomes merely a part of 
the weir conducting the ordinary overflow, This process, the sadden bring- 
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ing of the syphon into action when the water reaches a given level, and 
sudden cessation of its action again when it has fallen to a given level, 
may be endlessly repeated; and the effect of the syphon, when іп action 
and suitably constructed, is in fact very nearly the same as suddenly open · 
inga sluice, equal to its entire area, at tbe level of the bottom of the weir 
ог dam.” 


Experiments on the срне н and flow of water from orifices and 
throngh tubes are much needed. Eytelwein’s formula is generally 
adopted by engineers, though we much doubt whether it would be 
found applicable if the height of the head of water were to exceed 
a certain limit—say 100 or 150 feet. 

The second paper—*Experiments on Locomotive Engines’’—bes 
rather a formidable appearance; the tables contain as many figures 
as Mr. Adams employed in the calculation of Neptune’s orbit. We 
noticed an allusion to the fact of the difference of pressure in the 
cylinder and boiler being a function of the load, as a theory of М. de 
Pambour ;—for this difference and the cause of it, we to observe 
that Nature, and not M. de Pambour, is responsible; although that 
eee we believe, first correctly interpreted her laws on the 

ject. 

the last paper is a highly-interesting historical summary of the 
labours of the ate Sir Samuel Baitang. 


The Indicator and Dynamometer, with their Practical Applications. 
By Professor Main, of Portsmouth, and Mr. Tuomas Brown, Engi- 
neer, London: Hebert, 1847. 


The object of this work is to explain the use of two valuable is- 
struments for ascertaining the work done by the steam engine. 
Indicator is one of the many of Watt’s valuable instruments, and on 
which that great man set high value, on account of its simplicity and 
importance. By the application of the indicator the working condi- 
tion of a steam engine 13 at once tested. The Dynamometer is intro- 
duced into screw vessels for ascertaining the amount of pressure given 
off by the screw shaft, and consequently the force the engiue is exert- 
ing to propel the ship. The use of both these instruments and their 
application are very clearly explained in the little work before us. 


Letter io Lord John Russell, on the Defence of the Country. By 
Joun WEALE. 


Mr. Weale's object is to train for soldiers all the able-bodied men 
who may apply for relief at the Union, and he very croakingly points 
out the great dangers to which England is liable from the sudden inva- 
sion of the French. We should be very sorry.to see ere turned 
into a country of bayonets; we much prefer tbe epithet о e 
of shop-keepers.” Let men be taught how to avoid war, and not teac 
them the use of the carbine, to murder and pillage their feliow beings. 
Knowing Mr. Weale’s disposition, we must say that we never sus- 
pected hat he would have recommended such a system as he has 
promulgated in the pamphlet before us. 


COLONIAL RAILWAY PROGRESS. 


Madras and Arcot Railway.—A company has been started to effect the 
junction of these two important points in India. The line has been highly 
recommended by Mr. Simms, the government engineer. Its length is 71 
miler, and is nearly a dead level, the average inclination being only 1 in 633 
feet; there is no tunneling, nor any cutting of consequence. The proposed 
line is the first stage out of Madras on the great western live of commoni- 
cation with Bombay and the military stations of Arcot, Bangalore, Hydera- 
bad, Cannanore, and Trichinopoly ; and is second in importance to no line 
in India, It will be constructed at as low a cost as £5,000 a mile. 

Australian Railway and Sydney Pater- Nor Company.—This colony 
being in such a flourishing condition. It has been determined to introduce rail- 
way communication onthe same economical system as practised in America. 
The line is intended to run'from the port and town of Sydney to Richmond, 
passing through Paramatta, Castlereagh, Windsor, and other places of minor 
importance, with a branch from Paramatta to Liverpool; and it is also 
intended to supply Sydney with water from the hills. This is of great im- 
portance to that town, as it is at present supplied with water from a lagoon, 
which is almost dry in the summer season. The line is 45 miles in length, 
and can be constructed remarkably cheap, as government will find land, and 
the country abounds with a very hard and durable timber, called iron-bark 
wood, particularly well suited for sleepers and rails, by merely arming the 
edge with angle iron. 
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MEASUREMENT OF ANGLES. 
A New Method of Measuring the Degrees, Minutes, &c., in any Recti- 
linear Angle, by Compasses only, without using Scale or Protractor. 
By Ourven Brane. 
Let it be required to find the number of degrees, minntes, «с., іп the 
angle ABC = 0 (Fig. 1). With апу radius, AC, describe a circle: then 


Fig. 1. 
“Жж 


take АВ in the compasses, and apply it from B to 1; from 1 to 2; from 
2 to 3; &c. (the nnmbers outside the circle are referred to). If, in applying 
the arc АВ, we find that on our return to В, after » applications, we have а 
coincidence, then it is well known that the number of degrees, &c. will 


360 
be = 27 But, in the present example, after eight applications the point 


falls at 8, putting A, = from 8 to В, continue to apply the same arc or 
opening of the compasses from 8 to 9; from 9 to 10; from 10 to 11; &c., on 
to 16. This process is to be continued till we have the half or more than 
half the arc A B between the last point found and B. In this case 24 is the 
point. Any error that may be involved in the process will be much neu- 
tralised by thus determining the points 8, 16, 24, бс, independently. Theo- 
retically, the arcs B,8; 8,16; 16,24; &c. are all equal, but practically 
they may imperceptibly differ. We might bave taken the arc B, 8, and 
applied it from 8 to 16; from 16 to 24; &c., but this process would malti- 
ply any error that might be involved іп B,8 ; while the process just described 
has a correcting tendency. To lessen error further, we are again to begin at 
A, and apply the arc A В іп a contrary direction, from A to 1; from 1 to 2; 
from 2 to 3; &c. (the numbers inside the circle are in this case referred to). 
Should the points 24 and 16 coincide, as in fig. 1, then we have 
80-4, = 360°; and54, = 0; 


6 
. A1 = 360° — 80 = 53 „ 1800 — 406 = 6; 


.2.6- БЕ - 4395473. 
If the points 24, 24, overwrap or fall, as іп fig. 2.--Тһеп put А, = from 24 
to 24: this arc will be very small in most cases—in this case it is the 20th 
part of AB; 
„. 0 20 A, 80 + Д, = 3609; 64,— 24, = 0. 
From these equations, which involve the unknown quantities 6, д, A, 0 is 
readily eliminated. 
4; = 360° — 80, from the second; 


9 7 24 
+" | from the third. 


and 4, = 


6 6 
*. 2160 ~ 486 = 0+ 24, = -- — 
160 6 А, 6+ 10 since A, 20 


. 21600 азову 
* 491 tit 


If the points 24, 24, do uot overwrap, as in fig.3, and 4, be in excess 
instead of defect, that is, that some multiple of 0 made less by A, make up 
the circumference. Iu this case the three equations will stand thus :— 

50— Д, = 360°; 10Д; + Д, = 6; and29A, = 6. 
In shis example, the distance between 24 and 24, or A,, із found to be the 
29th part of the arc АВ. А 
52200 


*. 0 m — m 73° 25’ ы 
711 73° 25’ nearly 
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It is evident that the numbers on these figures may be omitted in practice, 
as none of them except the first is required ; indeed, where the points of the 
compasses rest need not be noted, except those points that fall inside the 
points А, В. 


Fig. 3. 


This method of measuring an angle is more accurate and expeditious than · 
may at first appear from the above lengthened details, and will often be 
found convenient when compasses only can be obtained. A general rule 
may be arrived at as follows: Let 


mot A, = яе 360°; sA + рА,-0; and 9 A, = 0; 
be the three equations generally expressed; p being always equal + 1 or 
~ 2, 


0Ө-------. 
тя4 54 Ұр 5 
In example, fig. 2, this expression becomes 
6 x 20 x 360 
- - о 4 Д 
° 8 x 6 x 20+ 20—2 Hii 
In example, fig. 3, 
Р 10 x 29 х 360 = 7025. 


7 5x 10x 29-2941 
The only thing to be observed іп (Q) is the sigu of 4. In examples like the 
latter it is to be minus, but in those like the former plus. 

This method of measuring angles will be found more correct than the in- 
genious one proposed by M. De Lagny, which consists in measuring angles 
with'a pair of compasses, and that too withont any ecale whatever, except 
an undivided semicircle. Having апу angle drawn upon paper, to measure 
it: produce one of the sides of the angle backwards behind the angular 
point; then with a pair of fine compasses describe a pretty large semicircle 
from the angular point as centre, cutting the sides of the proposed angle, 
which will intercept a part of the semicircle. Then take this intercepted 
part very exactly between the points of the compasses, and turn them suc- 
cessively over upon the arc of the semicircle, to find how often it is contained 
in it, after which there is commonly some remainder; then take this re- 
mainder іп the compasses, and in like manner find how often it is contained 
іп the last of the integral parts of the first arc, which will again most likely 
give some remainder ; find in like manner how often this last remainder із 
contained in the former; and so on continually, till the remainder becomes 
too small to be taken and applied as а measure. Ву this means М. De 
Lagny obtained a series of qnotients, or fractional parts one of another, 
which being properly reduced into one fraction, give the ratio of tbe first 


_ are to that of а semicircle; or the ratio of the proposed angle to two right 


angles or 180 degrees, and consequently the degrees and minutes of the 
angle itself becomes known. f 


Fig. 4. * 


Suppose the angle A С В (fig. 4) be proposed to be measured. Produce 
А C towards D; and from the centre C, describe the semicircle A B D, on 
which A B is the measure of the proposed angle. Take A B in the com- 

4% 


а ` 
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passes, and apply it three times on the semicircle, at 1, 2, and 8; then take 
the remainder D, 8, and apply it back npon 3, 2, which la but once, namely, 
at 4; again, take the remainder 4, 2, and apply it three times on 4, 3, at 5, 6, 
and 7; then take 3, 7, and apply it twice on 7,6, at 8, and 9; lastly, take 
the remainder 9,6, and it will be found to be contained just five times, in 8,9. 
Hence the series of quotients in this particular example ls 3,1, 3, 2, 5, which 
give the continued fraction, 
“ы 

5 
° th which, when properly reduced, 
gives vulgar fraction sf, and |4), of 180° 47 44’ nearly, 

To those acquainted with the doctrine of continued fractions this method 
of De Lagny is easy вйоодЬ, and very accurate considering the means em- 
ployed. If great accuracy be not required, our method may be much con- 
tracted, by only applying the are once round the circle, and then using A, to 
find all the other required numbers. Taking the same angle as the one 


ig. 5. 
2 


measured in example 3, apply А В (fig. 5), from В to 1; from 1 to 2; 
from 2 to 3; from 3 to 4; from 4 to 5. Then take В, 5, in the compasses, 
and apply it from В to 11; from 11 to 12; from 12 to 13; from 13 to 14; 
and from 14 to 15, near the middle of the arc A В. With the same opening 
B, &, or A, 4, or A,, as we have termed it, lay off, 4, 6; 6,7; 7, 8; 8,9; 
and 9, 10. Then the are between the points 15 and 10 is found to be con- 
tained 33 times in the arc A B; but before it was contained 29 times, for 
29 A, was found equal to 0. But by this latter contracted process we find 
that 33 Ap is equal с. Our object is to show that this discrepancy will not 
alter in any great smount the result or measure of the angle in degrees, 
minntes, &c. From (Q) we bave 


age 10 x 33 x 360 eae 
МЕРТТТТІУШІКТЕСЕНСІЗ 73° 25° Hi 


This result was 73° 25’ , when g was 29. 

To obtain the divisor of (Q), the three numbers m, я, g, have to be multi- 
plied together; to their product gis to added if m be too ашай, but sub- 
tracted if too great; to this sum or difference we must add one if n be too 
great, but subtract two ifm be too small. In the latter case, (Q) becomes 
See aS = 73° 33’ nearly, a result which differs from the former 
results only by 6 or 7 minutes, This circumstance points ont tbe great 
valne of the rule, for it is evident that the result remains nearly the same, 
whatever be the positions of the points between A and B. Orin other words, 
the carelessness of the operator does not much affect the result, for in all cases 
it comes nearly right. I most digress, and add,—what a pity tbat our states- 
men, architects, engineers, &c., cannot discover a few rules of this kind. 


A new Life boat was recently tried at Cowes, in the presence of several 
officers in the navy. The boat was built by Messrs. White and Sons, of 
Cowes ; it in 80 feet long, 9 feet beam, has double sides, and air-tight ends. 
185 men were placed iu her, and she took іп all the water that sbe conld 
gunwale under, and when she righted gave а fifteen-inch side; in fact, it 
was fouod impossible to sink her, She sails very fast, stays io thirty-two 
seconds, and weighs only seventeen hundred weight. She will carry іп 
ар осла a month’s provision for fifty men. The novelty is principally 

өс form, 
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ON HERALDRY. 
A paper “ On Heraldry,” by Mr. Равтвігов, read at a meeting of the 


Decorative Society. 


Heraldry was explained to be an organizatioa of emblems and devices, 
which, undoubtedly, must have existed from the earliest establishment of 
order and civilization among the human race; and various passages con- 
taining records of, and allusions to, its symbols were quoted from Biblical 
history, showing that it was the medium adopted for distinguishing friends 
from foes, nation from nation, and tribes and families from each other, 
Mr. Partridge also referred to, and quoted passages in, Homer, Hesiod, 
and others, describing the shields of their heroes; adding, that the sbields 
of Achilles, Æneas, and Hercules had, in bis opinion, been described with 
poetical license, but, nevertheless, supplied evidence of the custom of 
ornamenting shields in the richest manner of the arts of that period. He 
likewise considered as fabulous the descriptions given by the Jewish rabbi 
of the standards pitched by the Ten Tribes of Israel. references to 
the subject during the Roman era were followed by observations upon the 
great change made in the institutions of this country by William the Nor- 
man; who modelled his court, as far as practicable, after that of Now 
mandy, and who, therefore, introduced the very remarkable officers whose 
duties were strictly heraldic.— The Great Constable, whose authority in 
matters of war and chivalry, both in France and England, doring the 
Norman and Plantagenet reigns, was little less than that of the monarch, 
The Great Marshal was an important dignitary, whose influence was аќ 
its zenith at the time of the Conquest; and the office still remains, through 
ali the changes of legislation and government, one of great power and 
influence. е third office, being, perhaps, the most singular of ару 
adopted by the Conqueror, was that of Champion. Mr. Partridge traced 
the hereditary descent of the championship from Marmyon, who received 
bis appointment, with the manor of Scrivelsby, from William; and quoted 
verses from an ancient poem in which the changes іп the families of Mar 
rsyon, Ludlow, and Dymoke, the present champion, are set forth. He then 
referred to Camden, Guillim. Sir Henry Spelman, and other eminent au- 
thorities, showing that although many of our nuble families can prove their 
descent from before the time of the Crusades, yet their arms or heraldio 
bearings had not become hereditary. After the crusades it was accounted 
honourable to display those ensigns which had been borne іп the Holy 
Wars; and hence the descendants treasured tbem as their hereditary arms, 
and the opinion of Lord Chief Justice Coke was quoted showing that he 
5 this as one of the strongest proofs of a noble and worthy 

Mr. Partridge then recited the Roll of Cariaverock -a record іп old 
Norman-French of the names and arms of the leaders who served under 
King Edward I. at the siege of Carlaveroek Castle, Scotland, іп 1800; 
and explained that at that time heraldry was embodied as a scieuce as 
nearly as possible to its form at the present day. Tonrnaments were 
alluded to as an important means in sustaining the dignified bearing and 
accurate transmission of armorial bearings down to the time of Elizabeth, 
—when the establishment of the College of Heraldry and the visitations 
made ander its direction created a broad distinctive line between the 
ancient families and those who have risen to greatness by the jncrease of 
civilization and wealtb since that period. 

Mr. Partridge next drew attention to those arms and mottos which from 
their relation to names have been ordinarily consilered and termed * puo- 
ning arma,”—bat which he said had been practised in remote antiqnity, 
when names had a symbolical source and meaning. He mentioned several 
names derived from important official duties, such as Usher, Butler, Stew- 
art, &o., in which cases the previous family-name bad been disused,—as 
also that of Godolphin, in accordance with the signification ef which a 
white eagle is adopted as the crest by that family: and this was followed 
by notices of others of a similar nature. 

The lecturer then proceeded to show that the great poets of modern 
Europe have fully appreciated the value of heraldie distinctions; and said 
that in the descriptions of their heroes they are usually as heraldically 
correct as they are poeticelly beautiful. He referred to and quoted parts 
from Tasso’s “ Jerusalem,” Sbakspeare’s “ Wars of the Roses,” &. Im- 

tant allusions in many family mottos, &c., were illustrated: and then be 

ronght the subject to a goneral summary by maintaining that the detrac- 
tors of heraldic science are bound to admit one of these two things,— 
either to prove that ali the honours and distinctions which the sovereign of 
this or any other European state can bestow on eminent men are atter 
trash, or else to admit that beraldry is one of the important institutions of 
civilised Europe, as being the recognised medium by which the sovereign 
—the fountain of honour—bestows that honour оз men who have deserved 
well of their oonotry. This part of the paper was concluded by remarke 
upon the shield of Baron Napier, and the һега!діс honours which he quar- 
ters by his descent from Scott of Thirlestane, who received them from King 
James for bis services at the battle of Falkirk in 1998; and the verses by 
Sir Walter Scott were recited as affording the most eloquent and perfect 
illustration. Heraldry, he observed, would be found intimately blended 
with the general history of the middle ages—with the biography of emi- 
nent persons and families—with manners and customs—with poetry and 
polite literature ;—and, moreover, it affords a key capable of explaining 
correctly the meaning of many mysterious and im t forms prevalent 
in embellishments during the feudal period. He alluded to several points 


i. 


1847.) 


of interesting and somewhat romantic research, showing heraldry to be 
ebiefly a symbolical art. 

Mr. Partridge then directed attention to those heraldic figures called 
“ supporters”—such as the lion and опісога of the royal arms; and be 
snbsequently noticed the analogy existing between heraldic and natural 
forms. Supporters, it was said, came into nee when tournaments and 
feudal chivalry assumed a scale of splendour requiring a system of dis- 
tinctions ; and it became a practice for the nobles and knights each to hang 
his helmet and shield, richly emblazoned with heraldic insignia, on the 
front of his tent when іп the Geld. Two attendants or esquires, dressed іп 
armour, or in а fanciful costume imitative of certain characteristic ani- 
mated beings, were placed to guard or support them, and also to receive 
cballenges when they arrived. Under such circumstances, it was argued, 
it is absard to represent supporters as lying down, walking away, or half 
asleep, while the heraldic attitude rampant should be invariably maintained, 
Mr. Partridge observed that frequent instances may be seen іп St, James’s 
Street and Pall-Mall, and even in the Gazette and the Times, in which the 
supporters of the royal arms are represented as crawling іп mean-spirited 
positions, instead of “ rampant, guardant, &c.’—as set forth in the bla- 
кошу. Mr. Partridge remarked that he had not been able to detect an 
abuse of this kind occurring before about the commencement of the present 
century ; and the supporters were never found іп any other position than 
rampant either іп architectural remains or іп old works on heraldry. Не 
attributed this infraction in a considerable degree to a volume of Peers’ 
Arms, with supporters, by Mr. Catton, R.A.; who, being a skilful painter 
of animals, but quite ignorant of the science of heraldry (many of the 
arms. it was said, are incorrectly giveu), gave the supporters every variety 
of attitude, во as to contribute to a novel and pleasing pictorial effect. This 
course was much calenlated to mislead many who some know- 
ledge of drawing, but were ignorantly indifferent to the correct heraldic 
expression and meaning. Mr. Partridge contended that, if one person may 
change the attitade of supporters for the sake of pictorial effect, another 
would be equally justified in changing colours, ог in making still greater 
deviations. Heraldry, be asserted, mainly consists of imitations of natural 
forms, but which are nearly always made amenable to symbolic and con- 
ventional treatment, In cases such as a stag, horse, or eagle “ proper,” 
nature may be in many reapects faithfully copied from nataral bodies; but 
it will be found that each of these is frequently placed with a symbolic 
form, such as а dragon, which must be depicted according to the regala- 
tions of heraldry. 4 
The Duke of Devonsbire has for supporters “ two stags proper,” in which 
case colour and form must be true to nature, but the attitude remains 
heraldic. The Duke of Northumberland has one gold and one blue Поп-- 
which, if painted green, belong to the Earl of Roseberry, or if red, to the 
Duke of Bedford. Several similar cases were cited. A regard to 
portion or relative size of the objects, the lecturer observed, would also 
tend to produce absurdities; and this went far to prove that they were 
never intended as pictares for natural history, but as symbolical distinc- 
tions treasured by their роввеввогв from feelings of high bonour. Exam- 
ples were adduted of beings of unequal sizes wbicb are often brought 
together side by side іп arms—as a falcon and an elephant—a lion and а 
cock, for supporters ; and similar ones were given applying to crests, 
quarterings, ke It was explained that sapporters are attached to all arms 
of peers ; and that, with a few exceptions, they do not pertain to those of 
commoners. 

Mr. Partridge then noticed the opiaion sometimes held that the extrava- 
gant forms of animals used in architectural decoration, as well as іп 
heraldry, are the efforts during а barbarous period, when the people 
employed could do по better—and therefore ought not to be followed in 
the present advanced state of manipulative skill, But be argued that this 
ie ап erroueous view ; and that the human figure and animale were de- 
picted with great fidelity together with no small show of symbolic art upon 
ancient embroidered vestments, stained glass, and in illuminated missals. 
He considered that the apparent eccentricity proceeded partly from causes 
not unfelt at the present day; and that many forms were devised to be 
repulsive of evil spirits and demoniacal influences, The form and size of 
shields and some other features in beraldry were pointed out for the pur- 
pose of illustrating its importance historically,—referring to Winchester 
School, Eton College, and other buildings—as well as to stained glass 
windows at Chenies, Bolsover, and St. George’s Chapel, Windsor. As an 
example of family history executed in the present century, a view of the 
Duke of Bedford’s Dining-room was exhibited; in which Mr. Partridge 
decorated the panelling with shields bearing arms descriptive of all the 
marriages in the Russell family. Не also mentioned that he bad been 
empioyed by Mr. Macready to emblazon correctly the arms of each per- 
вопасе іп Shakspeare’s play of “ King John.“ 

The paper concluded with some suggestions for the appropriate introduc- 
tion of heraldic ornament :—and it was stated that before now a shield 
bearing the proper arms placed on the frame to a portrait had formed an 
important link ia establishing a complete chain of legal evidence. 
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ostances in illustration of these views were offered.’ 


NEW ARMAMENT FOR THE ROYAL NAVY. 


Report of the New Armament which the Board of Admiralty bas ordered 
to be prepared for the Ships of War of all classes in the Royal Navy. The 
Return includes the new Complements of Men ordered for each class of 
Ships, and directs the manner in which the Guns are to be Mounted : 


FlIRST-RATES. 


120 Gnns.— Britannia, Caledonia, Howe, Nelson, Neptune, Royal Al- 
bert, Royal George, Royal William, St. George, St. Vincent, Trafalgar, 
and Waterloo; total 12; complement, 1,000 men; lower deck, fonr 8-iuch 
guns of 65 cwt., 9 feet; twenty-eight 82-pounder guns of 65 cwt., 9 feet 
6 inches; middle deck, two 8-inch guns of 65 cwt., 9 feet; thirty-two 32- 
pounders of 50 cwt., 9 feet; main deck, thirty-four $2-pounders of 42 owt., 
8 feet ; quarter deck and forecastle, six 82-pounders of 45 owt., 8 feet 6 
inches; fourteen 32. pounder carronades® of 17 cwt. ; total, 120 gans.t 

110 Guos.—Marlborough, Prince of Wales, Queen, Royal Frederick, 
Royal Sovereign, Victoria, and Windsor Castle; › 7; complement, 
950 men; lower deck, six 8. inch guns, twenty-four $2-pounders; middle 
deck, four 8. inch guns, twenty-six 82-pounders; main deck, thirty 33. 
pounders (3); quarter deck and forecastle, six 82-pounders (2); and four- 
teen 32. pounders of 25 cwt. 6 feet. 

Total number of first-rates 19, mounting 9,210 guns. 


Szoonp-Rares, 


104 Guns.—Camperdown, Hibernia, Impregnable, Princess Charlotte, 
Queen Charlotte, and Royal Adelaide; total, 6; complement, 850 men ; 
lower deck, four 8-iuch guns, twenty-four $2-pounders; middle deck, two 
8-inch guns, twenty-eight 32-pounders of 48 cwt. 8 ft.; main deck, thirty 
$2-pounders of 32 cwt. 6 ft. 6 in., on compressor carriages ; quarter deck 
and forscastlo; віх 82-pounders (2), and ten 82-pounder carronades of 17 
c 

92 Guns.—London, Nile, Prince Regent, and Rodney; total, 4; com- 
plement, 820 men ; lower deck, eighteen 8-inch guns, fourteen $2-pounders ; 
main deck, six 8-inch guns, twenty-eight 32. pounders; quarter deck and 
Т” two 8-inch guns of 52 cwt, 8 feet, and twenty-four $2-pounders 

90 Gaos.—Albion, Aboukir, Algiers, Exmouth, Hannibal, Princess 
Royal, and St. Jean d'Acre; total, 7; complement, 820 men. The arma- 
ment of this class is precisely the same as that of the preceding, with the 
exception of there being only twenty-six 82-pounders on the main deck, 
instead of twenty-eight. 

84 Guos.—Agamemnon, Asia, Bombay, Calcutta, Canopus, Clarence, 
Cressy, Formidable, Ganges, Monarch, Powerful, Sans Pareil, Thunderer, 
and Vengeance; total, 14; complement, 750 men; lower deck, six 8-inch 
guns, twenty-four $2-pounders; main deck, two 8-inch guns, thirty 92- 
pounders of 48 cwl. 8 feet; quarter deck and forecastle, віх $2-pounders 
(3), and sixteen $2-pounder carronades of 17 cwt. 

80 Guns.—Brunswick, Centurion, Collingwood, Colossus, Goliath, Irre- 
sistible, Lion, Majestic, Mars, Meeanee, Superb, and Vanguard ; total, 
19; complement, 720 men; lower deck, eight 8-inch guns, twenty 33- 
ponnders ; main deck, four 8-inch guus, twenty-four $2-ponnders (I); 
quarter deck and forecastle, twenty-four 82-pounder guns (3). 

Total number of second rates, 43, mounting 3,758 guns. 


Тнінр Rares, 


78 Guns.—Acbille, Bellerophon, Cambridge, Foudroyant, Hindostan, 
Indus, Kent, and Revenge; total, 8; complement, 650 men; lower deck, 
four 8-inch guns, twenty-six $2-pounders ; main deck, two 8-inch gans, 
thirty 82-poanders (2); quarter dock and forecastle, six $2-pounders (3), 
ten 82-pounder carronades. 

72 Guos.—Agincourt, Armada, Belleisle, Black Prince, Carnatic, Corn- 
Wallis, Egmont, Hastings, Hawke, Hercules, [ilustrious, Implacable, In- 
vincible, Malabar, Medway, Melville, Pembroke, Pitt, Russell, Suitan, 
Wellesley, and Wellington; total, 22; complement, 600 men; lower deck, 
four 8-inch guns, twenty four 82-pounders ; main deck, twenty-eight 33- 
pounders (3); quarter deck and ſorecastle, four 82-pounders (3) and twelve 
32-ропадег carronades. 

70 Guns.—Boscawen, Cumberland; total, 2; complement, 600 men; 
lower deck, four 8-inch guns, twenty-two $3-pounders ; main deck, two 
8-inch guns, twenty-six $2-pounders (1); quarter deck and forecastle, six- 
teen 32-pounders (3). 

Total number of third-rates, 32, mounting 2,348 guns. 


FovrTH-RATES, 


56 Спов.--Аҙал, Blenheim, Edinburgh, amd La Hogue ; total, 4; com- 
plement, 500 men; lower deck, twenty-six 42-pounders, of 66 cwt., 9 feet 
6 inches; main deck, twenty-two 32-pounders (3) ; quarter deck and fore- 
castle, four 56-pounders, of 87 cwt., 10 feet, and four 10-inch guns, of 86 
cwt., 9 feet 4 inches. 

50 Guns.—Alfred, America, Arethusa, Benbow, Conquestador, Con- 


* All the are to be mounted on Sir Thos. Hardy’s com 


carronades pressor carriages. 
t As the weight and length of the guns will always be regulated with strict ormtty, 
Às, however, there are several 


ts will be unnecessary to repeat these items in 
classes of thirty-two-pod: 
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stance, Cornwall, Devonshire, Dublin, Eagle, Gloucester, Grampus, In- 
dsfatigable, Leander, Liffey, Nankin, Octavia, Phaeton, Raleigh, Severn, 
Shannon, Sutlej, Vernon, Vindictive, and Warspite ; total, 25; comple- 
ment, 500 men; main deck, віх 8-inch guns; twenty-two 32-pounders ; 
quarter deck and forecastle, four 8-inch guns and eighteen 32-pounders (2). 

50 бопе (second class).—Chichester, Java, Lancaster, Portland, Pre- 
sident, Sonthamplon, Winchester, and Worcester; total, 8; complement, 
450 men; main deck, four 8-ioch guns, twenty-six 82-pounders, of 50 cwt., 
8 feet; quarter deck and forecastie, four 82-pounders (2), and sixteen 33- 
pounders, of 26 cwt., 6 feet. 

46 Guns.—Arrogant ; total, 1; complement, 450 men; maia deck, six- 
8-inch guns, twenty-two $2-pounders; quarter deck and forecastle, two 
Sees of 95 cwt., 10 feet, and sixteen 89-pounders, of 39 cwt., 6 feet 
6 iu . 

Total number of fourth · rates, 88, mounting 1,020 guns, 


Frirru-Rarrs. 


40 Guns.— Active, Cambrian, Chesapeake, Flora, Pique, Sybille, and 
Thetis; total, 7; complement, 850 men; main deck, six 8-inch guns of 60 
cwt., 8 feet 10 inches, eighteen 82-pounders; quarter deck and forecastle, 
sixteen 82-pounders ($). 

44 Guns.—Africaine, Andromeda, Druid, Endymion, Hotspur, Isis, 
Leda, M , Meander, Nemesis, and Stag; total, 11; complement, 
320 men; main deck, two 8-іосЬ guns of 60 cwt., 8 feet 10 inches, twenty- 
six 82-pounders of 40 cwt., 7 feet 6 inches; quarter deck and forecastle, 
four 82-pounder guns (2), and twelve $2-ponnder carronades, Note.— 
Endymion is to carry twenty-four $3-ponnders of 40 owt. on main deck, 
and fourteen 82-pounder carronades on ber quarter deck and forecastle. 

42 Guns.— Æolus, Blonde, Boadicea, Cerberus, Circe, Clyde, Diana, 
Fisgard, Fox, Hamadryad, Latona, Laurel, Leonidas, Melampus, Mer- 
согу, Mermaid, Minerva, Naiad, Proserpine, Resistance, Seringapatam, 
Sirius, Thalia, Thisbe, Undaunted, Unicorn, Venus; total, 27; comple- 
ment, 810 men; main deck, two 8-inch guns of 52 cwt., 8 feet, twenty-two 
32. pounders of 39 cwt., 7 feet 6 inches; quarter deck and forecastle, four 
82-pounders (2), four 82-pounders of 39 cwt., 7 feet 6 inches, and ten 82- 
pounder carronades, 

86 Gons.—Castor and Inconstant; total, 2; complement, 330 men; 
main deck, four 8-inch guna of 60 cwt., 8 feet 10 inches, eighteen 32- 
pounders; quarter deck and forecastle, two 82-pounders (1), and twelve 
32· pounders of 25 cwt., 6 feet. 

80 Guns.—Amphion ; total, 1; complement, 330 meu; main deck six 
8-inch guna, fourteen $3-pounders; quarter deck and forecastle, tu, 68- 
pounders of 95 cwt., 10 feet, eight 82-pounders of 25 cwt., 6 feet. 

24 Guns.— Eurotas, Forth, Horatio, and Seahorse; total, 4; comple- 
ment, 820 men; main deck, twenty 42-pounders of 66 cwt., 9 feet 6 inches, 
on common carriages; quarter deck and forecastle, two 56-pounders of 85 
cwt., 10 feet, on pivot slides and carriages, and two 10-inch guns of 86 
cwt., 9 feet 4 inches, on slides and carriages. 

Total number of fifth-rates, 52 ; mounting 2,096 guns. 


Sixrn- Rares. 


Crass I. 26 Guns. — Alarm, Amethyst. Carysfort, Cleopatra, Creole, 
Diamond, Eurydice, Iris, Juno, Malacca, Niobe, Spartan, and Vestal ; 
total, 13; complement, 240 men; main deck, two 8 inch guns of 52 owt., 
8 feet, sixteen 32-pounders of 40 cwt., 7 feet 6 inches; quarter deck and 
forecastle, two 82-pounders (8), and six 32-pounders of 25 cwt., 6 feet. 

24 Guns.—Amphitrite and Trincomalee; total, 2; complemeot, 240 
men; main deck, eight $2-pounders, ten 8-inch guns; quarter deck and 
forecastle, four 82-pounders of 25 cwt., 6 feet, and two 56-pounders of 85 
owt., 10 feet. 

26 Guos.—Amazon; total, 1; complement, 240 men; main deck, 
twenty-six 33-роопдегв (1) 

24 Guns.—Aigle and Curagoa; total, 9; complement, 280 men; main 
deck, twenty 83-pounders of 40 cwt., 7 feet 6 inches ; two 32-pounders (1); 
quarter deck and forecastle, two 8-inch guos of 52 cwt., 8 feet. 

20 Guns.—Brilliant; total, 1; complement, 230 men; main deck, ten 
32-pounoders (1); віх 8-inch guns of 52 cwt., 8 feet; quarter deck and 
forecastle, two 56-pounders of 56 cwt., 10 feet, and two 32-pouoders of 25 
cwt, 6 feet. л 

19 Сапа,--Нахуаппаһ; total, 1; complement, 280 men; main deck, teu 
82-роивдеге (1), віх 8-inch guns, of 53 cwt., 8 feet; quarter deck and fore- 
castle, one 56-pounder, of 85 cwt., 10 feet, and two 83-pounders (1). 

19 Guns.——Dædalus; total, I; complement, 280 men; main deck, twelve 
$2-pounders (1), віх 8-inch guns, of 52 cwt., 8 feet; quarter deck and 
богесавЦе, опе 50-pounder, of 85 cwt., 10 feet. 

Crass II. 26 Guns.—Actmon, Andrumache, Calliope, and Conway; 
total, 4; complement, 195 men; main deck, two 8-inob guns, of 86 cwt., 
5 feet 4 inches, sixteen 32· pounderr, of 25 cwt., 6 feet; quarter deck and 
forecastle, two 32-pounders (2), and six 32· poundet᷑ carronades. 

18 Guns.—Calypso and netto; total, 3; complement, 195 men; 
wain deck, two 8-inch guns, of 52 cwt., 8 feet, fourteen 82-pounders, of 40 
cwt., 7 feet 6 inches; quarter deck and forecastle, two 82-pounders (2), 
on slides and carriages, to pivot. 

18 Gous.—Dapboe, and Dido; total, 9; complement, 175 men; main 
deck, two 8-inch guns, of 52 cwt., 8 feet, fourteen $2-pounders (8); quar- 
ter deck and ſorecastle, two 82-pounders (3). 

23 Guns. Herald, North Star, Samarang, Talbot, Tyne, and Volage ; 
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total, 6; complement, 175 теп; maln deck, two 82-pounders, of 39 cwt., 
7 feet 6 inches, sixteen 32 · pounder carronades; quarter deck and forecastle, 
four $2-pounder carronades, 

Total number of sixth-rates, 35, mounting 826 guns. 


SLoops. 


18 Guns. —Arachne, Modeste, Narcissus, Nimrod, Pearl, Tweed, and 
Terpsichore ; total, 7; complement, 145 men; two 82-pounders of 39 cwt., 
7 feet 6 inches, and sixteen 82-ponnders of 35 cwt.,6 feet, all on slides and 
carriages. 

16 Guns. — Atalanta, Camilla, Frolic, Helena, Siren, and Zebra; total, 
6; complement, 130 men; the armament of this class is precisely the same 
as the last, with the exception of there being only fourteen 82-pounders in- 
stead of sixteen. 

14 Guns.—Champion, Comus, Electra, Favourite, Hazard, Hyacinth, 
Larne, Orestes, Raceborse, Rose, Satellite, Scout, and Wolf; total, 18; 
complement, 180 men; armament similar to that of the first class, but the 
number of $3-pounders reduced to twelve. 

12 Guns.— А сого, Albatross, Arab, Bittern, Columbiue, Contest, Daring, 
Dispatch, Elk, Espiègle, Fantôme, Flying Fish, Goshawk, Grecian, Негов, 
Kangaroo, Kingfisher, Mariner, Martio, Mutine, Persian, Pilot, and Re- 
cruit; total, 83; complement, 180 men; armament the same as the first 
class, but the number of 32- pounders reduced to ten. 

12 Guns.—Childers, Сгоіғег, Harlequin, Liberty, Lily, Pelican, Racer, 
Ringdove, Sappho, Serpent, Snake, Sparrowhawk, Squirrel, Wanderer, 
Wasp, and Wolverene; total, 16; complement, 180 men; two 32-pounders 
of 32 cwt., 6 feet 6 inches, and ten $2-pouuders of 25 cwt., 6 feet. 

8 Guns.—Cygnet, Ferret, Heroine, Hound, and Pbilumel; total, 5; 
complement, 80 men; armament as іп the last class, hut the number of 82. 
pounders reduced to six. 

8 Guns.—Alert, Linnet, Ranger, and Star; total, 4; complement, 80 
men; two 82-pounders of 83 cwt., 6 feet 6 inches, and six 32· poundor car- 
ronades. 

8 Gans.--Britomart, Pantaloou, Rapid, Sealark, and Waterwitch ; total, 
5; complement, 80 men; two 18-pounders of 90 cwt., 6 feet, and six 18- 
pounders of 15 cwt., 5 feet 6 inches. 

Total number of віоорз, 79, monnting 984 guns. 


Baies. 


6 Guns.—Camelion, Curlew, Espoir, Nautilus, Rolla, Royalist, Saracen, 
Savage, Scorpion, and Wizard; total, 10; complement, 65 men; (мо 33- 
pounders of 82 cwt, 6 feet 6 inches; and four 18-pounder currunades of 
10 ewt. 

8 Guns.—Bonetta, Dart, Dolphin, and Spy; total, 4; complement, 6S 
men; опе 82-pounder of 39 cwt., 7 feet б inches, and two 82-pounders of 
32 cwt., 6 feet б inches. 

$ Guns.—Griffiu, and Lynx; total, 2; complement, 60 men; опе $2- 
pounder of $9 cwt., 7 feet 6 inches, and two 24-pounder Carronades of 13 
cwt, 

Total number of brigs, 16, mounting 78 guos, 


SUMMARY. 

Guns, Men. 

19 Grst-rates, mounting .... 2,210 18,630 
43 second-rates „ . . . 8758 33.260 
32 third-rates ” . . . 2,548 19 600 
38 fourth - rates ” 1.920 18,550 
52 fifth-rates Ж 9,096 16,610 
35 sixth-rates = 826 7.470 
79 sloops 4.0...” 984 9,675 
16 brigs 91:7 sales 78 1,030 
Grand total, 314 ships of war РА 14,220 124,845 


Steam Vessers Propeiien sy Screws. 


The return published in the Journal for May last, of the armament of 
the screw steam vessela remains unaltered under tbe present return, the 
only difference being that the name of the Pegasus is now altered to that 
of the Greenock. The complement of men has, bowever, since been fized, 
as follows :—Simoon and Vuican, 800 men; Termagant, Dauntless, Ea- 
phrates, and Vigilant, 250 men; Megera and Greenock, 200 men; Con- 
flict, Basilisk, Desperate, Enchantress, Falcon, Florentia, Niger, Eacounter, 
and Harrier, 140 men; Rattler and Phoenix, 190 men; Archer, Cossack, 
Parthian, Rifleman, Sepoy, and Sharpshooter, 80 men; Biter, Boxer, Minx, 
and Teazer, 30 men. 

The steam frigates with auxiliary power, and the steam guard shipe, 
bave been taken out of the catalogue of the steam navy, and piaced with 
the sailing vessels. 


Sream Vessets PROPELLED sy PADDLES. 


Some slight alterations have been made in the claasification of the steam- 
vessels propelled by paddies; but the armament being for each clase sub- 
stantially the same as given before. the following arrangements of the ves- 
sels, and their complements is all that it will be necessary to give: Terrible, 
16 guas, 300 men; Penelope, 16 guns, 270 men; Odin, Leopard, asd 
Sidon, 12 guus, 270 men; Avenger, Birkenbead, and Retribution, 6 guns, 
250 шеп; Centaur, Cyclups, Drage n, Firebrand, Gladiator, Sampson, and 
Vulture, 6 guns, 195 men; Scourge, 3 guns, 160 men; Bulldog, Cormorant, 
Devastation, Driver, Eclair, Fury, Geyser, Gorgon, Growler, inSexible, 


18477 


Sphynx, Spiteful, Styx. Stromboli, Thunderbolt, Vesuvins, Virago, and 
Vixen, 6 guns, 160 men; Hecate, Несіа, Hermes, Hydra, Medea, Sala- 
mander, and Trident, 6 guns, 185 men; Ardent, Alecto, Polyphemus, and 
Prometheus, 3 guns, 100 men; Janus, 2 guns, 100 men; Acheron, Ante- 
lope, Columbia, Grappler, Oberon, Plato, Triton, and Volcano, 3 guns, 60 
men; Blaser, Firefly, Flamer, and Tariarus, 3 guns, 55 men; Avon, Cor- 
net, Gleaner, Kite, Lueifer, Lightning, Meteor, Porcupine, and Shearwater, 
8 guns, 40 men; Alban, Dee, and Rbadamanthus, 4 guns, 60 men. 


ENGINEERING EVIDENCE. 


Extracts from Unpublished Evidence giren by Ма. R. Srernenson 
before the House of Commons’ Stour Valley Cemmitice. [Reported in the 
Railway Chrovicle ) 

ОН SPELD—OCOMPETITION—THE FOUR-RAIL SYSTEM—THE TRUE PRINCIPLES ОР 
©0006 AND oo TRAFFIC, &c, 


The Four-rail System—Economy.—In consequence of our fixed estab- 
lishment we sbail be able to carry the additional traffic we obtain cheaper 
than any other company сап do. At present, as you converge towards 
London, the trains become more numerous, and when any of them are not 
in time they give rise to great disorder; not becanse the railway is inca- 
pable of carrying them wheo they keep their time regalarly—for the Loo- 
don and Birmingham are capable of accommodating three times the amount 
of their present traffic, provided absolute punctuality is insored. More 
towards London the value of punctnality begins to tell most, and we want 
more lines. A loop line from Tring to Banbury {the Buckinghamshire, 
since pa would aecommodate local traffic, could also be made 
subservient to heavy traffic moving at slow rates. Four lines of rails from 
London to Tring would receive and divide the great tide of traffic flowing 
toward the metropolis (at present flowing on two lines of rail oaly), and 
by enabling us to serve the public better attract more traffic to us. 


Competition.—Looklog at the past, we may expect for some time to 
come that the hostile companies will go on devouring each other, thoagh I 
hold the opinion very strongly that permanent competition is impossible. 
The object of companies who are in competition in laying out lines is 
generally for the pur of maintaining the groond, in order that when 
the time does arrive for adjusting their differences they may not be tramp- 
led on by their neighbours. I have the strongest possible opinion that 
perpetual competition is impossible, and that after the country is occupied 
there will be an adjustment. The Great Western are great preachers of 
competition, yet it is within my own knowledge that treaties have been 
going on between them and the London and South-Western, of which а 
territorial division has been the basis. ; 

Quick and Slow Traffic ( London and North-Western ).—At present we 
аге obliged to force ou our goods trains to make room for our passenger 
trains. The cost of conveying goods is augmented in consequence of that 
apeed. The public will never get the full advantage of railways until they 
can separate the slow traffic more or less from the quick traffic. Up to a 
certain extent the mixture does vot add to the expense of conveyance, but 
when the mixture becomes very great, or the income of the railway is de- 
rived as moch from goods as from passengers, then, in order to convey 
goods most ecouomiculy, it becomes desirable to convey them at a speed 
of, say, from 15 to 18 miles an bour, coals at а speed not exceeding 15 
miles ап hour, for it із impossible to convey them at 1d. or Id. per ton per 
mile if they ere to be hurried along at 25 ог 30 miles an bour ; the cost 
and the wear and tear are too great, besides coal is damaged very much 
by velocity. The clogging of the Londoo and Birmingham line referred to 
bas arisen from the tolls having been very much lowered. Many persons 
thought that the reduction of tolls would not increase our traffic. Now, I 
beid a different opinion. I always thought that by reducing fares oa rail- 
ways, especially the charges on goods, they would become great instru- 
ments of conveyance for the heavy class of articles: and so it turned ош, 
oo that а great increase came upon us suddenly, without our having either 
wagons or eugines adequate for the jacrease. 


Wear and Tear on Broad ала Narrow Gauge.—Q. Is there no differ- 
ence of pressore on the same weight of engine at the same speed on the 
bruad and narrow gauge?—A. None; һһе crushing effect is precisely the 
same, or rather the crosbing effect of Rhe wide gauge is greater at the 
curves than on the narrow gauge. If there was any difference in the 
tendency of the heavy weights to crash һе rails, it would tell against the 
wide gaoge at curves, because the wheels are keyed on the axie, and they 
consequently move round with the same velocity, and when the engine is 
gviog round a sharp curve there із a greater distance to go round upon 
the ontside, so the inside wheel has to slide a little back and the outside 
wheel] has to slide a little forward; апа, inasmuch as the difference of 
gauge increases the amount of sliding, the heavy weights wiil crush the 
rails more іп the ove case than ip the other, but in a perfectly straight line 
the crushing is equal.— O. Is the rail stronger on the broad or the narrow? 
—A, The rails arc laid by Mr. Brunel on longitudinal timbers. He takes 
the strength of the timber as well as the iron. In the usual mode of con- 
structing the narrow gauge you do not use the longitudinal timber, bat you 
lay heavier rails instead. You get the bearing strength eatirely on the 
rails in the one case, and іп the other case partly on the timber, 
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Speed.—We are vow із possession of speed that no anent way іп 
existence, broad or narrow, will be able to stand lung. е wear and tear 
of the rails has been, ia my opinion, nearly as the square of the speed. If 
it were perfect machinery іп every respect, the wear and tear arising from 
concussions, ought to be exactly as the square of the apeed, and I presume 
it ought to be directly аз an engine weighing double the number of tous 
would cause double the amount of crushing. Indeed, I know that speed 
is the great trial of our present permanent roads. The proof is that we 
have been obliged to strengthen them about 16 or 18 Ib. yard, and cow 
there are some of about 90 lb. This increase of speed, the: weight remain- 
tog the same, is a direct and large sacrifice of the profits of the company, 
which bas operated and is now operating with the London and Birm- 
ingbam, and hes led them to consider the propriety of duplicating the 
lines where they are compelled to run the beavy trains so quickly—that is 
between Tring and London. The interest of the capital they are about to 
expend to duplicate the line wili be about 40,0001. a-year, the cost will be 
about 780,000/, 

The origin of the Oxford, Worcester, and Wolver. Q. Is ita 
fact that this district applied to the London and Birmingham for acoommo- 
dation and was refused, aud was it iu consequence of that refusal that the 
Oxford, Worcester, and Wolverbampton line was originally projected ?— 
4. That, perhaps, is a rather harsh mode of representing it. Ва! some of 
the London and Birmingham Board entertained a notion at that time 
that railways were not really Gtted for the conveyance of heavy goods, 
and they did not srek to obtain the traffic which the country demanded ; 
and then again their accounts were kept in such a way as to make it ap- 
pear that they lost mouey by the conveyance of goods. This was done by 
charging the goods with a portion of fixed expenses, which would have 
been necessary under апу circomstances even for conveying passengers. 
Therefore, when you debit tbe goods department with its proportion of the 
fixed establishment of the railway, then it does appear а loss to carry 
goods, There may be one or two of the Board now left who entertaiu 
their old opinions, but I know the management and system has ondergone 
a complete revolution in that respect. I have always entertained the 
opinion that they ought to come down witb their fares and carry heavy 
goods, and have urged it on the Board. But I do not move out of the 
ongjseering department of the company. I think that railways as instru- 
ments for the carriage of heavy goods, have oot reached half their perfec- 
tion or extent, and will not until we are permitied to separate the fast and 
slow t-ains. If we convey heavy goods at 15 miles an bour, I believe it 
will uce the cost of conveyance to considerably lower than one half of 
wba! is now; so that a large quantity of coal may come to London from 
е : .ıdiand districts. At present it costs us three farthings per ton per 
mile. In the North at Stockton and Darlington, where they convey the 
coul st 9 miles ап hour, every charge is included, and they it at ove 
halfpenny рег ton per mile. The breakage of coal is во much increased 
by rapidity of movement, that it becomes impossible to move ordinary coal 
wagons when they аге on апу of the main lines without springs. The 
speed breuks the coal all to pieces. Experience has shown that the multi- 
plication of railroads facilitates and creates much greater traffic than was 
anticipated. They reach on each other, That is one of the most remark- 
able features in the extension of the railroad system—the extraordinary 
reciprocation of traffic. If by the maltiplication of railroads, and the 
adoption of economical modes of transit, you can reduce the price of coal, 
the demand for the article in London would be most prodigious, and in the 
country it would be very large. There are wany agricultural counties 
where they do not know what coal is now. 


REGISTER OF NEW PATENTS. 


AMERICAN PATENTS. 


PNEUMATIC HYDRAULIC ENGINE. 

Speeifeation of a Patent for “ an Improvemers in the hydraulic ram, 
called ‘Strode’s pneumatic hydraulic engine ;’ ” 10 ЈовеРН C. 
Srrope, of East Bradford township, Chester county, State of Penn- 
sylvania, March 27, 1847. [Reported in the Franklin Journal.] 


The nature of the invention and improvement consists in maki 
ase of a column of condensed air between the propelling fluid а 
the fluid that is to be raised; said air being condensed іп а pyramidei- 
shaped chamber, by means of the momentum of a descending column 
of waters said chamber having a communication, by a small opening 
at its top, with another chember, into which the spring water ос finid 
to be ralsed is introduced, called the spring water chamber, and upon 
which the condensed air in the first-named chamber is made to act, 


causing Said fluid to rise смазва а tube pluced іп the spring water 
14 


chamber (open аќ its lower end, and closed alternately at its upper 
end by means of a valve), into a large air vessel, or receiver, of the 
usual form and construction, being conducted thence to its place of 
destination by pipes, or hose, in the usual manner. 

Similar letters in the several Sgures refer to corresponding parts. 
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A is the main pipe for conducting the propelli 
head, or reservoir, to the EA air chamber. 


water from the 
pipe descends 


Fig. 8. Perspective view. Fig. 2. Transverse section. Fig. 1. Longitadinal section. 


below the level of that portion of it which connects with the air 
chamber just before it reaches the said chumber, and then ascends, in 
a curved line to it, forming a curved bend in the pipe, as at A’, for the 
purpose of preventing the air received at the valve B, during the 
time in which the vacuam is produced in the air and water chamber, 
as hereafter described, from filling the pipe А, as the air will not dee 
scend at said bend in the tube, so that the surplus of said air, after 
having filled the condensing chamber L, may be carried off, by the 
current of water, through the valve В. 

The pipe А is enlarged below the air chamber L, as at A‘, and has 
an opening O into the air chamber S, through which the water passes 
when the valve B is closed. 

B is a valve attached to a curved, vibrating lever C, turning on 
poros D, in boxes, as its fulcrum, having a set screw E, for regu- 

ating the descent of the valve, and a counter-balance F, for adjasting 
the valve. When this valve В is down, as shown іп fig. 3, the water 
from the head flows through the opening, which it closes ; when it is 
up, as shown in fig. 1, the water rises into the pyramidal chamber L, 
through the opening O, and condenses the air therein. 

Н Is a pipe for conveying the spring water to the spring water 
chamber. I is the air chamber into which the water із forced. J is 
the valve for holding it. K is a pipe or hose, for conveying the water 
to its place of destination. The above-named parts, lettered from A 
to K, inclusive, are made and operated iu the usual manner. The im- 
provements аге ав follows: 

L is a pyramidal chamber into which air is admitted through the 
valve B, when it descends by the pressure of the external air, to 
supply the partial vacuum created in the pipe A, and chambers L 
an 


This pyramidal chamber has a communication, by a small opening 
M at the top, with another chamber N, called the spring or pure 
water ohamber; through which opening M, the air, so condensed, is 
forced, and presses on the s ring OF other water, introduced into the 
same through the pipe H, by which pressure, the water іп the spring 
water sige А is forced upward through a tube P, reaching to near 
the bottom of the chamber N, through the valve J, into the air cham- 
ber I; said valve being represented as open in fig. I, and as closed іп 

, 2. 

5,1. raise water with this machine, open the valve В, and let the 
water flow out; then, by closing the valve B, the water, which is now 
in motion in the pipe A, will pass tbrough the opening O, into the 
yramidal condensing chamber L, and condense the air the same as 
Biore; the condensed air will force the spring water up the tube P, 
(which bad entered through the pipe H during the continuance of the 
partial vacuum above spoken of), into the chamber I, and condense 
the air therein, until its density is equal to that in the condensing 
chambers L, and N, below; at this time the spring water will cease to 
flow into the air chamber I, the valve J closes, and the air іп Ше cham- 
bers 1, L, and М, commences expanding, that in the lower chambers, 
L and N, giving motion to the propelling fluid and driving backward, 
producing a partial vacuum in ihe machine, and the air in the apper 
chamber I, forcing the spring water to its place of destination. 

The said partial vacuum іп the machine, caused by the reaction of 
the machiue, as aforesaid, and the pressure of the exteral atmosphere 
ou the valve B, will cause it fo opan again. The water from the head 
then flows through this valve with an accelerating movement, until it 
has acquired that degree of velocity as to cause the valve to close. 
The water having no longer any vent through the valve B, passes 
through the opening O, into the pyramidal chamber L, and repeats 
the operation above mentioned successively. 

Із this manner the operation will continue as long as the machiue 


remains in order and there is a head of water to propel it. The valve 
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V is for the purpose of supplying the chamber I with air, by admit- 
ting the air into the tube P. The said air is admitted during the time 
that the partial vacuum above mentioned takes place. The air thus 
introduced into the tabe P ascends to the top of the same, and is 
forced into the chamber I at the next stroke of the machine; said 
valve V is represented open in fig. 2, and may be closed, or regulated, 
by screwing the thumb-screw 77, 

The principal advantages thia machine possesses over other ma- 
chines are, 

Ist. In case of forcing up pare water by the propelling power of a 
ruming stream of water less pure, there is no possibility of the im- 
pure water mixing with the pure, there being at that time a colama 
of condensed air between the two waters. 

4. The water қ forced into the upper chamber I, by the con- 
densation of air in the lower chamber, the valve J opens more slowly 
than when water alone is made the propelling medium, and also shuts 
more slowly, 10 preventing the water from escaping baek through 
the valve J after it is forced up—the valve J being nearly closed when 
the water ceases to flow upward intothe chamber L. This adv 
apon trial is found to be of considerable importance, enabling the 
machine, thus operated, to force, with a given quuntity of water, 
several barrels more of water per day than it — otherwise до. 

3rd. There being по valve between the condensed air in the lower 
chamber and the driving water, or at the opening O, the said air is 
permitted to act a longer time ia forcing back the driving water, and 
thereby making a more complete vacuum than in other machines, and 
rendering useless the spring for opening the outlet valve В, as used іп 
several machines. 

It is not necessary that the spring water chamber N, and the afr 
chamber L, should be enclosed by the same envelope, but they may 
form separate chambers, and they may be а in any convenient 
way or manner most acceptae to the constructor, provided that the 
capacity of the air chamber does uot exceed а due ratio between the 
propelling power and the water to be raised. 


LOCOMOTIVE AXLE BOX. 


Description of “a vibrating box for locomotive azles,” by Noanis 
and Tutt, of Philadelphia, U.S., June, 1846. 


The ent of this box allows it to revolve ina vertical plane, 
at the same time that it floats up and down, the journals of the drivers 
having, at all times, their full bearing upon the box; let the aale 
assume any position from a horizontal line caused by inequalities of 
the road, or the consequent raising of the outer rail, in passing carves, 
which must necessarily reduce friction in а great degree, and insure 
the more perfect working of the engine, without producing any undue 
strain in its several parts, and has only to overcome the friction which 


Fig. I. 


Fig. 2. 


— 
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f 
is due to the surfaces upon which it works. This evil has always 
been overlooked іп (һе construction of locomotives, and which must 
occur when а box Goats verticaliy in u pedestal. Fig. 1, elevation of 


ме a 


1817. 


pederal with vibrating box; fig. 2, cross section of the same; fig. 8, 
rizontal plan; fig. 4, vibrating box; fig. 5, bearing of vibrating box. 


III = 


Fig. 3. 


A, A, pedestal forming part of the wrought iron frame. В, vibrati 
box resting with the two pivots b Y. which are firmly attached to 


Ng. 4 


Fig: $. it in openings of Ше two sliding pieces, с, с”. 
, Fig. 5, shows an end view of one of the latter, 

6 with Its flanges, т, m’, and the bole, a, which 

is to receive the pivot, ö. These sliding-pieces 

are connected, by means of screws, z, 7, with 

the cross-piece, d, the lower surface of which 
is cylindrical, and forms a bearing for the upper 
convex surface, n, W, of the box, В. £ we 
kept by the set-screw, f’, in a position which 
allows the box to slide in the pedestal, without 
being too loose or too firm. g, oil-box. In fig. 
4, this oil-box is omitted. The same parts are 
marked 
views.— Franklin Journal. 


ENGLISH PATENTS. 


LOCOMOTIVE ENGINES. 


Groner Fooncr, engine-builder, Тномл8 Hackwortu, engine- 
builder, and Tomas ELLIOTT, superintendent of locomotives, all of 
Stockton-upon-Tees, for “certain Improvements in locomotive and 
other boilers.” —Granted March 8; Enrolled Sept. 8, 1847. [Reported 
in the Patent Journal.] 


The improvements here specified relate, first, to the form or shape 
of the fire-box of locomotive and other tubular boilers ; secondly, to 
the arrangement of the tubes; thirdly, dividing, in boilers of la 
ameter; the fire-box into two portions, by means of a vertical divi- 
sion. 

The patentees in the specification of their first improvement state : 
we make the fire-box of a semi-cylindrical shape, corresponding in 
form to the cylindrical shell of the boiler, the top or roof of the free 
box being slightly curved; this roof is to be supported and sustained 
by the addition of wrought-iron stays, placed across the upper side of 
the roof and rivetted thereto; as with fire-boxzes of the usual con- 
struction, the end of the fire-box is closed by а thick flat plate, gene» 
rally termed the tube-plate, through which the tubes pass as usual. 
The outer or open end of the fire-box is closed by double or treble 
plates, having a door formed of double or treble plates made therein, 
and an оре to the ashpit beneath the said door; a bridge is 
placed, as usual, transversely in the fire-box, and the fire-bars аге pro- 
perly міррегіеі by bearing - bars, at a suitable height in the fire-box, 
as is usual in boilers with tabular or enclosed fire-places; the shell or 
ease of the boiler is stated and represented by the patentees as cylin- 
drical the whole length of the boiler. 

The patentees state their second improvement to be the arrange- 
ment of the horizontal tubes through the boiler from the fire-box to 
the smoke-box; these tubes the patentees place in vertical rows, and 
not, as they are usually arranged, in diagopal or horisontal rows; this 
arrangement of vertical rows allows a free space between each row of 
tubes, thereby allowing a free and oninterrupted passage for the es- 
cape of the steam, generated by the lower tubes: the patentees also 
state the fucility this improved arangan possesses of allowing the 
cleansing of the tubes from incrustation and sediment from the water, 
by a proper scraper or cleaner, being passed down the opening be- 
tween the vertical rows of tubes, and thereby removing апу sediment 
or incrustation from them. 

The patentees state their third improvement to be the employment 
or introduction of a vertical division of water spaee, d within 
the semi-cylindrical fire-box, and thereby dividing the said fire-box 
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when boilers of increased diameter are required. 

The patentees after describing the above improvements claim, first, 
the forming the fire-box of locomotive and other boilers of a semi- 
cyliedrical shape, but slightly curved upon the upper side, and carry- 
ing the tabes from the said semi-cylindrical fire-box in such manner 
as agreeing with the ға! form of such fire-box, as hereinbefore 
described. Secondly, the patentees claim the arranging the tubes іп 
locomotive aad other boilers known as tubular boilers, in vertical rows, 
whereby a free aad nninterrupted passage is obtained between such 
vertical rows from bottom to top, as hereinbefore described. Thirdly, 
the patentees claim the use and arrangement of vertical divisions, 
within the fire-box, of boilers, dividing such fire-boxes into separate 
compartments or fire-places, as hereinbefore described. 


IMPROVEMENTS IN FURNACES. 


Grorez GRUNDY, of Manchester, in the county of Lancaster, шапа» 
ger, for “ certain Improvements in furnaces, and in the fues and tiles 
8.1847 the construction thereof.” ted February 8; Enrolled Aug. 

1 . 


This invention relates to a novel ent of the flues and other 
parts of a furnace, whereby the heat is more effectually applied; and 
also in certain tiles to be used in the construction of the furnace. The 
annexed engravings show a furnace, constructed according to this in- 
vention, containing four fire-clay or tile cylinders or retorts, for gene- 
rating coal gas. 


into two separate compartments; this arrangement the patentees рго- 
рме adoptlog 


arse 6 


ШІ 
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Fig. 5. 


Fig. 3. 


Fig. 1 is а longitudinal vertical section of the furnace; fig. 2 is а 
transverse vertical section thereof; fig. 8 is a horizontal section, taken 
on the line AB of fig. 2; fig. 4 is a similar section, on the line 
CD; and fig. 5 із a section on the lise EF. a is the brickwork of 
the furnace. ö is the fire-place or chamber, wherein the fuel (whieh 
in this case is coal-tar, but other fuel may be used) is introduced ; it 
extends the whole length of the farnace, and is supplied with air 
through the openings с, from two parallel flues 4, which extend from 
one end of the furnace to the other, and are furnished with doors at 
each end to ate the supply of air. The oven, in which the tile 
or fire · clay cylinders or retorts е are fixed, is of the ordinary shape; 
and the course of the fame avd heated gases, generated below, is in- 
dicated by the arrows іп the horizontal sections, figs. 3, 4, 5, which 
are taken at different levels, in order to show the continuous traverse 
of the heated gases from end to end, or from end to centre of the ге- 
torts e, until they escape through the opening f, in the crown of the 
oven. The cylinders or retorts are made of tile or fire-clay, and may 
be strengthened, if considered requisite, by imbedding metal hoops 
in the clay. Each cylinder ts open at both ends, and consists of 
several pieces, which are jointed together, as seen at g, fig. 5; the 
joints made with fire-clay, and supported by the fire-clay 
viles А. The number of joints in each retort will depend upon its 


Fig. 4 
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tength ; but this ma tly exceed the le: of ordinary retorts, оо 
account of the facil of eig at . whieh the patentee 
considers an important feature of his invention. The retorts have 
caps i, fitted on each end, furnished with exit-pipesj, for the gas. 
Any accumulation of coal-tar is removed from the retort, by partially 
opening one end of the retort, and applying an extra pipe to the 
opposite end; which pipe then acts asa flue, and the draft of air 
through the heated retort completely removes the carbonaceous 4е- 
it. 

The patentee states, that the description of the manner of applying 
his improvements to a furnace for generating gas will enable a person 
to el such improvements to furnaces for other purposes. He claims 
the general ar ment of the furnace and flues as described, which 
consists іп a continuous fire · place from опе end to the other, supplied 
with air from parallel air-flues—thes allowing the heat to be conducted 
from end to end, or from end to centre repeatedly; together with the 

culiar form and construction of tile or fire-clay tubes, and the tiles 

lorming the joints, as above described. 


COOLING COKE OVENS. 


Freprrick Ransome, of Ipswich, Suffolk, for ® Zmprovemenis in 
working coke and other kilns or ovens.” —Grantad Feb. 24; Enrolled 
Aug. 24, 1847. Е 

This invention consists of improvements in сатар оока and other 
kilns or ovens, by causing air to circulate by mechanical apparatus 
through the cooling flues or passages. 

In the work lug of coke ovens the cooling has been extensively done 
by having sir passages arranged so as to allow air freely to circulate 
іп contact with the inner lining of the oven, the air not comiog іп 
contect with the charge, such circulation being caused by the rarefac- 
tion of the air by the heat of the flues. Such mode of working coke 
ovens is according to a patent granted to Jabez Church, December 20, 
1845. This mode of making coke la very superior to the old mode 
where the charge is drawn when hot, and cooled down by water. In 
working of such coke ovens, it has been found that the time of cool- 
ing an oven is very uncertain, depending on the state of the outer at- 
mosphere, and that it is important to coul down the charge as quickly 
as possible, so long as the atmosphere is excluded from the charge. 
In coke ovens constructed according to Church’s patent, the air after 
passing through the flues simply rises through a short pipe into the 
air by its levity, the pipe having little, if any effect, in causing the 
circulatiou or passage of the air through the flues. Bat it has beeu 
found that by hastening the draft in ovens arranged with flues, the 
cooling process may be materially quickened, And this the patentee 


prefers to do by connecting the cooling flues with a rotatory fan, in 
such manner as to continuously withdraw the alr from such flues, by 
which means the external air will rash into the flues or p a, and 
thus cooj the same quickly, and by these means the charge in the oven 


will also be quickly cooled. 

The patentee does not confine himself to the fan, as other known 
arrangements of blowing and балалық apparatus may be employed, 
or iu place thereof the air or cooling ues ог passages, or the pipe 
thereof, may be conducted into a high shaft or «Медеу 3 thus addi 
additional power of exbaustion to that which results from the heat o 
the passages or flues. 


CAOUTCHOUC. 


ӘткрнЕм Мосттох, Esq. of Norfolk-street, Strand, Middlesex, 
gentleman, for “ Improvements in treating caoutchouc with other mate- 
rials, 10 produce elastic and impermeable compounds.” —Granted Feb, 

This invention consists in treating caoutchouc by combining tbere» 
with calcined and carbonate of magnesia and hyposulphate of lead 
and the artificial sulphuret of lead, and submitting the combined com- 
pound to heat, which process dispenses with the use of solvents. 
After the caoutchouc has been cut and cleansed, one or more pounds 
weight, as can be conveniently ground or mixed at a time, is put 
between two revolving Iron rollers, heated internally by steam, when 
it presents a rough, uniform sheet, and is then ready for the mixing it 
with the following ingredients. 

If the goods are intended to be elastic, and to be unaffected by heat 
or cold, mix in with 110. of caoutchouc, from 1 to 8 oz. of the һуро- 
sulphate of lead and the artificial sulphuret of lead, both or either, 
but the patentee prefers them in equal proportions; but if they are 
used separately, then the whole quantity mentioned will be used. If 
the goods are intended to be bard, of greater tenacity, and of lese 
elasticity, mix in from 2 to 8 oz. of the calęined or carbonate of mag- 
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nesia with 11b. of caoutchouc, and then add both the hyposalphate of 
lead and the artificial sulphuret of lead, or either, in like manner and 
proportions, as used for elastic goods. 

he materials above-mentioned and the caoutchouc having been 
passed repeatedly between the mixing rollers, so that the whole com- 
pound may be well combined, it is then removed to another pair of 
rollers denominated the grinding rollers, and treated in like manner, 
which rollers are placed nearer to each other than the mixing rollers, 
іп order that by these rollers a more perfect mixture of the compound 
тау be effected. After this second process, the compound is aguin 
removed to the third pair of rollers, also heated by steam, denomi- 
nated the softening rollers, and again ground or mixed thereby, when 
it soon becomes fit for its removal to the spreading machine. 

The spreading machine comprises two or more iron cylinders, which 
are heated internally by steam (the machine preferred consists of three 
rollers one above the other), and of a smoother and finer surface than 
that of the rollers before-mentioned. The compound is placed be- 
tween the upper rollers and passes to the lower one, upon which the 
cloth for its reception passes round, and thas receives on Из surface 
the different coatings of the compound required. If sheet rubber is 
desired, the compound is placed in like manner, dispensing with the 
use of the cloth, and the sheet taken from the lower roller. Both the 
coated cloth and the sheet rabber in passing off the lower roller are 
rolied up in dry cloth to keep the surfaces apart, and is then fit fur 
making up into such goods as шау be required. In manufacturing 
goods from the compounds thus prepared, when manufactured, they 
are dusted over with parified pipe or other clay of similar quality 
finely powdered, to 1 the surfaces from adhering together; but 
they are-as yet still li 
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iable to the action of all the solvents aud other 
influences whieh act upon caoutchouc, and would accordingly become 
rigid in cold, and soft and sticky in warm weather; to free the caoat- 
chouc therefore from these, its natural characteristics, it has been com- 
bined with the salts of lead above-mentioned, and the goods manufac- 
tured from this compound have now to be subjected to heat iu a snit- 
«Ме chamber or cylinder, and heated either by steam or dry heat (the 
former is preferred) of from 220° to 280° or 300°, according to the 
quantity of the goods Heated at one time, and also as to the thickness 
of the compound put into the sheets or upon the cloth. 

The time required for heating goods will likewise vary according 
to the ciroumstunces last mentioned. Some heats may require three 
hours, and some five hours or thereabouts, and which is easily deter- 
mined by any practical man acquainted with the business. After the 

ouds have been beated, as lust mentioned, they become elastic and 
impermeable, as set forth in the title above recited, . 


‘RAILWAY SWITCHES AND TURN-TABLES. 


Cuartes Heard WI, of Mortimer-street, Cavendisi-square, 
civil engineer, for “ Jmprovements in constructing parte of railways,” 
—Granted Feb, 24; Eurolled Aug. 24, 1847. [Repurted іш the 
Patent Journal.] 

The improvements here specified relate severally to the form of 
the points of the moveable tongue rails of railway switches, and to the 
construction aad application of certain mechanism to turn- tables, tu 
facilitate their action. The object of the patentee being to remove, 
by the first of his improvements (oamely, that improvement relati 
to railway switches) (һе vai aha attendant upon switches of the 
usual construction. These objections being, as stated by the patentee, 
of two kinds, —one of which as an alternative it has hitherto been 
necessary to adopt, as follows,—-When the point of the moveable 
tongue rail has been made sufficiently broad and strong to support 
the weight of the wheel and the load of the carriage, it became 
necessary to have а notch In the fixed rail to allow the inner edge of 
the point of the tongue rail to coincide with the inner edge of the 
fixed rail, so that there might be no impediment or interruption to 
the flange of the wheel upon | pope the point, while the switch is 
closed; thus far, while the ewitch is closed, no important objection ex- 
ists, as usually constructed, as they present ао unbroken surface of rail 
to the parage of the carriage wheels; but tbe contrary is the case, 
when the switch is opened: the notch now presents its objections and 
disadvantages to action, the carriage wheels in passing striking 
against the side of the notch. The alternative of this objection is, 
making the depth of Ше nutch much less; but to allom this, it is 
necessary to reduce the thickness of the point of the tongue ғай, 
thereby rendering it too thin and weak to support the passing weight. 
These objections and disadvantages the patentee proposes to remove 
by the improvements in question, and which consist in cutting away 
so mucli from the upper table, and from the outer side of the middle 
webb of the moveable tongue гай, at the immediate point or extrem- 
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ity of such moveable tongue rail, ая to enable the end of the same to 
pass onder, aod be housed beneath, the upper table of the side rail of 
the main line of rails, when the switch is closed. The wheels of the 
carriages in passing along the switch will not press vertically upon the 
moveable tongue rail in consequence of the end of the tongue being 
below and beneath the upper table of the side rail; but the flange o 

the wheel will press laterally against the side of the tongue rail; the 
wheel will pass a considerable distance along from the end of the 
tongue rail before it commences pressing upon it vertically, the upper 
table of the tongue rail being gradually developed as it recedes trom 
the side rail, till, at a considerable distance from its point, it is of 
eafficient bulk and strength to receive the vertical pressure of the 
wheel without injury. The tongue rail still continues to develope 
itself for a further distance, where it is of the usual and proper 
form. 
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By these improvements, the patentee obviates the necessity of 
having a notch cut in the upper table of the side rail for the reception 
of the point or end of the moveable tongue rail, or the alternative of 
having the point or ead of the tongue rail cut so thin, and thus so 
reduced іп strength, as to be unable to support the pressure of the 
wheels and load when passing over it. Fig. 1 is a plan of a railway 
switch, made according to the most approved construction usually 
used, but with the points of the moveable tongue rails, D and Di, made 
according to the patentee’s method; А, А1, the rails forming the main 
or through line of rails; B, В’, the rails forming the branch line or 
siding; C, C, the chairs supporting the same; D and Di, the two 
moveable tongue rails jointed to the jaw chairs, E, and sliding or 
moving laterally upon the table chairs, Е, as usual; С, а rod or bar 
connecting together the two moveable tongue rails, and connected 
with any appuratus for the purpose of opening or closing the switch 


KIRN 
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in the usual manner. 


The ends or points of the moveable tongue 
ralls, D ава D. being made and constructed, as at by the 


dotted lines, in addition to the full lines in the plan, fig. 1, and also by 
figs. 2 and 3; fig. 2 being an elevation of the tongue rail D, showing 
the inclination of the top surface of the upper table of the tongue 
rail, D; fig. 8, a diagram upon an enlarged scule, representing, as will 
be hereafter explained, the contour or form of the tongue rail, by the 
sections represented, as taken at the points shown by the numbers 
1, 2, 3, Ke. By reference to the above, and the following description 
thereof, the form or contour of the moveable tongue rail will be at 
once apparent. 1, 2, 3, &c. (fig. 3), represent the point or end; and 
the sections of the tongue rail, D, figs. 1 and 2, taken respectively at 
the corresponding numbers thereon; thus describing and showing the 
form or contour of the said tongue rail, D, from the point or end of 
the same to No. 10, where it is the full size of the general body of 
the rail. The right-hand tongue rall, Di, is precisely of the ваше 
sbape or form as the rail D, but reversed, to suit the opposite side 
rail, Al, of the line; should, however, the thickness of the upper 
table, or the breadth of the lower table, of the side rail, A, or A, 
exceed, or fall short of, or otherwise vary from the dimensions or 
proportions shown іп the .patentee’s drawings, the patentee directs 
the moveable tongue rail to be made to conform to the form or contour 
of such side rail by cutting away more or less from the upper or lower 
table of the said tongue rail, so as to allow the point or end of the 
said tongue rail to pass under, and be housed beneath, the upper table 
of the said side rail; or a portion may be cut away from the under 
side of the upper table of the side rail, if sufficiently thick to allow 
this reduction, for the same object, without unnecessarily reducing 
the strength of the tongue rail. 


The second improvement of the patentee relates to supporting and 
balancing the upper or moveable portion of turn-tables, and thereby 
lessening the bearing weight, and consequently the friction upon the 
moving parts; and it also relates to the position of the friction rollers 
or wheels placed beneath the outer edge of the revolving table or 
plate, by arranging them in such a position that the upper edge of 
the rollers shall be in one horizontal plane, or plane at the right angles 
to the centre line of the axles of the turn-table. Fig. 4, ә sectional 
elevation of the turn-table; A, the lower or outer curb firmly bolted to 
the foundation, B, and fastened by the radial bars, C, to the centre 
plate, D; also firmly secured to the foundation BI; E, a block of. 
metal moving freely within the centre plate, D, end acted upon on the 
under side by the inner ends of the levers, F, F, of which there are 
two; the other end of the levers, F, F, carrying the counter-b.lance 
weights, G, G, adjustable upon the levers, F, F; upon the block, E, 
within the centre-piece Е, rests the brass step, H, in which works the 
centre axes, I, of the turn-table; upon the exterior of the centre- 
piece, E, revolves loosely the disc, K, to which are bolted the radial 
arms or axes, L, L, carrying at their extremities the friction rollers or 
wheels, M; N, N, washers placed upon the axes, L, L, for adjusting 
the position of the friction wheels or rollers, M, thereon; these fric- 
tion wheels or rollers revolve upon the raised portion of the curb, A, 
and carry the outer edge of the revolving table or plate, P; O is an 
iron ring bolted to and connecting the radial arms or axes L, together ; 
the counter-balance weights, G, G, acting through the levers, F, F, 
upon the toe of the axes, J, of the revolving turn-table, P, relieve the 
friction rollers or wheels, М, from a very considerable portion of the 
weight of the revolving turn-table: thereby tbe friction is consider- 
ably lessened, and Ше turn-table moved with greater facility than by 


the usual methods; the upper edge of the periphery of the friction 
rollers or wheels, M, being, the whole of them, in the same horizontal 
plane. The object of the arrangement and invention the patentee 
states to be, to allow any lateral motion of the upper or revolving 
plate of the turn-table to take place, without in any way affecting the 
pressure or position of the said revolving plate upon the friction 
rollers or wheels. 

The patentee also states, the third part of bis improvements to be, 
the arrangement of the rails upon the turn-plates, and the arrange- 
ment of turn-plates upon parallel lines of railway, to facilitate the re- 
moval or transit of carriages from опе rail to another. Thia improve- 
ment simply consists in аке the turn-plates in such a position that 
a line passing through the centres of such turn · plates shali be at such 
an angie as sbeall divide the circle. The patentee giving two exam- 
ples, thus: one in which the line passing through the centre of the 
turn-plate is at an angle of 60° to the line of rails; by their being 
placed in this position the patentee fixes upon the turn-table three 
lines of rails, and а carriage placed thereon has to be moved twice 
through 60° only, or one-sixth of a circle, instead of by the usual ar- 
rangement 90° or one-fourth of a circle. In the other example of the 
patentee’s, the said lines passing through the said centre of the turn- 
plates are placed at an angle of 45°: in this example the patentee 
arranges upon the turn-plates fuur lines of rails; and a carriage re- 
quires to be moved through one-eighth of a circle, or 45°, twice, to 
place it upon another and parallel line of rails. By these arrange- 
ments, the patentee states, the turn-table is in a position to receive a 
carriage upon it, whether from the inclined line between the parallel 
or main lines, or from the main or parallel lines themselves. 

The patentee, after specifying and describing his invention and im- 
provements, states his claim to be; lat. The construction and appli- 
cation of moveable tongue rails of railway switches, as hereinbefore 
described. 2nd. The construction and arrangement of railway turn- 
tables, by which the upper edges of the peripheries of all the revolv- 
ing friction rollers or wheels are in one and the same plane, that plane 
being horizontal, or at right angles, to the centre line of the axes of 
motion of the upper or moveable plate of the turn-table, and thereby 
allowing lateral motion of the said upper or moveable plate upon the 
said revolving friction rollers or wheels, without injuriously affecting 
or deranging the perfect action of the said arrangement and apparatus. 
And the patentee also claims the construction and application of the 
lever balancing кұрап to the said turn-tables, as hereinbefore 4е- 
scribed. 3rd. The arranging and fixing the rails upon turno-tables, 
and the arrangement of the relative positions of the said turn-tables to 
facilitate the removal of carriages from one to another line of rails, as 
hereinbefore described. 


HIGH-PRESSURE MARINE BOILERS. 

The explosion of the Бойег of the Cricket steamboat has given ргоші- 
nence to the question, whether high-pressure steam can be used with 
safety for the purpose of navigation. In consideriag the subject, however, 
at such a time, there is some danger that the judgment may be prejudiced, 
and a too-hasty decision given against the principle, when only the mode 
of carrying it into practice has been defective. It is most desirable to 
view the matter as freely as possible from the influence which such a 
disaster is calculated to produce, and to consider all the circumstances 
attending it, for the purpose of ascertaining whether they disclose any 
inherent danger іо the use of high-pressure steam that по precaution сап 
remove, or whether the accident was the result of recklessness on the part 
of those employed, or of want of care in the manufacturing engineer; 
casualties altogether independent of the safety of high-pressure steam. 
We will in the first place compile a brief narrative of the event, collected 
from the evidence of those who witnessed the explosion. 

The Cricket was one of three steamboats built on the same principle, 
and employed in conveying passengers to and from the Adelphi-pier and 
London - bridge, at the low fare of опе halfpenny. On the morning of the 
27th of Adgust, the Cricket was at the Adelpbi-pier, waiting for passen- 
gers. She had been waiting for (еп minutes after having cowe from Lon- 
don bridge, with the steam up; yet, during that time, neariy all the wit- 
nesses declare that there was no steam blowing off. The captain had gone 
ashore, and the person іп whose charge the engine was for the day—not 
the regular engineer—was standing on deck near the funnel talking to the 
stoker, The call-boy was in the after-cabip, and not one of the persons 
belonging to the boat was in the engine-room, The number of passengers 
on board is variously stated at from 100 to 200. Suddenly a loud nois, 
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was heard, which is described by some of the passengers to have resem · 
bled the sound of rushing steam and rending iron, rather than a sodden 
explosion; others, indeed, compare the noise to the discharge of a cannon. 
The boiler casing was projected with great force through the after-part of 
the boat, which was completely destroyed. The whole flooring of the 
deck was blown op, the cabin was stripped bare, and the iron sides of the 
vessel, where it narrowed at the ran, were laid flat, and the boiler casing 
was carried into the water. The steam chest was projected upwards, 
carrying with it the funnel and the outer case of the boiler, and shattering 
the bridge which connected the two paddle-boxes. The front plate of the 
boiler and the tubes were driveu against the frame of the engine, which 
was much injured, but it fortanately arrested the progress of that portion 
of the boiler, and thus preserved the fore part of the boat. 

An explosion attended with such destruction on the vessel muat, of 
necessity, have told with disastrous effect on the numerous passengers. 
Those on the after deck were blown into the air: some fell into the water, 
and others descended among the ruins of the vessel. The number killed, 
however, is wonderfully атай considering the destructive effects of the 
explosion. The lives lost were only five, and among them was the call- 
boy, who was boiling coffee in the after-cabin when the boiler casing swept 
through it. Even he, continued to live sometime after the explosion. It 
is a remarkable circumstance, also, to which we shali subsequently direct 
attention, that not one of those who were killed had been injured by scald- 
ing, and among the many who have sustained injuries by the explosion, 
very few have been scalded, and none of them seriously. 

The foregoing is a brief resumé of the principal facts given in evidence 
before the coroner, respectiug the explosion of the boiler and its effects ; 
we have now to inquire for the cause of the disaster. The engine was 
constracted in accordance with a plan (patented by Мг. Smith, one of the 
proprietors of the boat,) in which the principles of high-pressure and of 
condensing engines are combined, and the result is reported to have been 
a great saving of fuel. The engines were made by Mr. Joyce. The 
boilers were tubular, having the fire contained in a tube three feet diame- 
ter within them. The boiler casing, which was cylindrical, was about 
five feet diameter and six feet long, with a hemispherical end at the after 
part, and it was made of ф-іпсЬ iron, The steam-chest was cylindrical, 
with a hemispherical top, and was composed of iron iths of an inch 
thick. There were 66 tubes of 2} inches diameter inside and 4 ft. 9in. 
long. The safety-valves were 2%, inches in diameter, being flat and rest- 
ing on fiat seats. The length of the levers was 27 inches, and the falcrom 
2% inches. Of these valves there was опе on each of the two boilers, 
which freely commanicated by steam aod water passages; and besides 
these lever-vaives, each boiler had a Salter’s spring-valve supposed to 
indicate 45 lb. on the index: there was also a mercurial gauge, for the 
additional guidance of the engineer as to the pressure of the steam. 
Neither of the boilers had any stays above the tubes, nor in the steam 
chest. With respect to the boat itself, the following specification Yor its 
construction, as agreed betweeu Mr. Smith and Mr. Joyce, shows that it 
was intended to be put together in the best manner :— 


“ Specification of an Iron Steamboet, 


Length on deck . . 126 feet 
Breadth of beam . . 13 feet 
Depth of hold . . 7 feet 
Draft of water 2 ft. 6 in., with machinery and coals on board. Is to be 
built of the best plates, flush jointed, and countersunk rivetted. 
Plating of bottom lower streak, one-fourth thick ; 
Second, third, and fourth streaks, three-sixteenths thick ; 
Fifth streak, one-eighth full; sixth streak, one-eighth. 
Angle iron frames 3 іп. by 2 in., and 18 inches apart іп centre of vessel, 
and towards the ends the angle iron to be lighter, and 24 inches apart. 
Sleepers about 12 inches deep and one quarter thick, and of aufficient 
length to distribute the weight of engices and boiler over 30 feet length of 
vessel. 
Keel and stems 6 inches by }-inch. 
Bulkheads and coal bunkers $ full, $ bare. 
Suitable half-round iron all round that portion of the boat designated 
the plank shear ог gunwale streak, including sponsons. 
Woed Werk. 
Shelf piece of best red pine 
Beams, 24 inches apart . 
Plankshear of Quebec oak . 
Deck, best yellow pine . А 8s 14 
Shear streak of best red pine Рв * ң 
Paddle beams, spring beams, and гіш pieces of Quebec oak. 
Cabin floors of good yellow battens, one inch thick, on suitable bearers 
of red pine. 
Cables to be fitted up similar to the Ant and Bee, and the joiners’ work 


8, in. by 23 in. 
22 2} 
7 “ % 
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ana Gttings, skylights and companions, to be equal and similar to those ves- 
sels. 


Glazing of the best character (with best bull's eye scuules). 

The whole of the wood and iron work to have three good coats of paint. 

This vessel із to be fitted with a pair of engines of 16-horse power, each 
similar іп principle to thuse on board the Ant and Bee, with a mach im- 
proved and very powerful boiler, A good cabin stove in the after cabin. 

And to be eqnipped with anchor, ropes, and everything for ber station. 
A ашай winch at the bead for her anchor, and all necessary fittings com- 
plete to go upon her station for work, and to include an extra doukey- 
pump, steam pressure gauge, vacuum gauge, and a Salter’s balance ou one 
safety-valve ; the other safety-valve to have a weight in the usual way, 
and all necessary fire irons and spanners. 

Speed to be equal to the fastest of the above bridge boats; consumption 
of fuel not to exceed 44 lb. of good Welsh coals per indicator horse-power 
of (66,000) per hour. 

Time of completion— All, May 1846. 

I, William Joyce, do hereby undertake to make, construct, finish, and 
supply you with the whole of the before-mentioned works, viz., the iron 
steamer complete, with her engines, boiler, and filtings, in all respects 
ready to go to work upon her station, of the very best quality, best of 
materials and workmaoship, and without any extra charge whatever 
beyond the snm now agreed upon, viz., Two thousand five handred and 
fifty pounds sterling.” 

[The periods at which the money was to be paid having been specified, 
the agreement concludes as follows]: 

In consideration of receiving the above order upon the terms specified, 
T also agree to put the engines and boiler which I have already been paid 
for into the new steamboat building by Messrs. Ditchburu and Co., called 
the Cricket, and to complete the same engine and boiler in every respect 
fit for work apon ber station (with the exception of half the cost of a don- 
key pump, pressure gauge, and Salter's balance, which has been settled at 
£12), before the expiration of the present month. 

Signed by both of us upon the 11th O. H. Suita, 
day of February, 1846. W. Joyce. 
Witness to the above signature, Вк, Nasu.” 

The agreement, it will be observed, stipulates for one boiler only, but 
Мг. Joyce afterwards undertook to put in two smaller boilers instead of it, 
as be considered they would be safer. Mr. Smith, when examined before 
the coroner, said he had every reason to believe that Mr. Joyce had ad- 
hered strictly to the terms of the contract, and that the boat and the 
engives were constructed according to the specification. It appears, how- 
ever, from the terms of the agreement, that nothing was specified as to the 
form or strength of the boilers, which were left entirely to Mr. Joyce, under 
the stipulation that the engines were to be of 16-horse power each, ‘with 
а much-improved and very powerful boiler,” and to work with a given 
quantity of fuel. Whether Мг, Joyce took any and what precautions to 
test the strength of the boilers before he put them into the boats, has not 
at the time we are writing been given in evidence; bat the lever-valves 
were weighted to rise at а pressure of 4015, to the square inch, and 
the spring-valves were screwed домо to 451b. During the whole ezami- 
nations not one witness has spoken to having seen the steam blowiug off 
at the spring-valves. 

The cirenmstances that have been elicited during the investigation tend 
strongly to throw the blame of the accident on the gross mismanagement of 
those who had the charge of the boat. More careless aud reckless conduct 
was scarcely ever disclosed, and the surprise is, not that the boiler burst 
ор the 27th of August last, but that it did not hurst at any time during the 
last six months, Clark, the engine-driver, who was appointed to the 
Cricket at Easter last, appears almost from the first to have pursued the 
plan of tying down the lever safety-valves when the boat was in motion, 
and the fact seems to have been so notorious that many persons avoided 
going on the boat, and a * blow up” was spoken of as an occurrence to be 
daily expected. Notwithstanding the notoriety of the fact among the 
persons connected with the Cricket boats, that Clark was in the habit of 
tying down the valves, the managing proprietor seems to have been so 
blinded by the plausibility of that man’s statements, and by confidence in 
his veracity, that he dismissed Edwards, the stoker, who had complained 
to the captain of the danger of the practice, without any inquiry. There 
is indeed an attempt to deny, ou the part of some of Clark’s friends, that 
the valves were еі down; but the evidence of the fact is too strong to be 
doubted. Among others who deposed to haviog seen the levers tied down, 
was Мг. Meachem, the foreman of Mr. Joyce, who was driving the engine 
one day in the absence of Clark, and when he found the levers tied he 
instantly cut the strings, remarking at the time that he knew what the 
boilers would bear better than Clark. The boat seems to have been fre- 
quently entrusted to the care of persons quite incompetent to the daties of 
managing the engine, and among others to whom the charge was commit- 
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ted was а man who six months before had been the porter at а seed ware- 
house. 

The evidence of the stoker who sacoeeded Edwards made the case still 
stronger against Clark than his predecessor. He said that be had regu- 
larly tied the valves down by the order of Clark when the boat got under- 
way; that the pressure indicated by the gauge was sometimes 80, and that 
the boiler and condenser often became so hot that the steam would not 
condense, and the engine-room became filled with steam. All parts of the 
boat became hot in consequence, and it was no ancommon thing at such 
times for the people on deck to call out, All hot, all hot!“ He further 
stated, in confirmation of the preceding evidence of Clark’s recklessness, 
that he would sometimes start the boat before the water in the boiler was 
up to the bottom cock, and that on Sundays, when the boat was most 
crowded, be would have friends drinking with him in the engine -room, and 
“practising driving engines.” As an instance of the strains the boiler sus- 
taiued by the extreme pressure caused by tying down the valves, this wit- 
ness said that,— 

“Оп one morning, about three weeks after he had been on the boat, on 
proceeding to light bis fires, he found the water all gone out of the boiler 
helow the first row of tubes; in fact, below the lower cock. The water 
escaped through a tube which was split the previous day by a pressure of 
steam. On observing the want of water he began pomping, and pumped 
an hoor and a half, when he found the water continued to run out as fast 
as he pumped it in. He did not notice anything particular the previous 
day. The vaives were tied that day under the general orders, That was 
one Sunday morning. Clark had not arrived at the time he found the de~ 
fect in the tube, having gone down to Greenwich the previous evening. 
Witness went on board the Bee, and told Mr, Buttriss of the split in the 
tube, and while Mr, Battriss was looking at it Mr. Clark arrived, who 
proposed to caulk the tube, but Mr. Buttriss said that as the pressure 
would be the same as ou the boiler, it would not answer the purpose, and 
proposed that it shonld be repaired by an iron bolt and washers. That plan 
was adopted. A round iron bar as thick as his finger, was placed through 
the tube—a washer placed on each end, and a joint made between the 
washer and the boiler, Witness pumped the engines to fill the boiler after 
that, when it leaked a litle at first, but when they were running and the 
water got hot, it did not leak at all. Four days ог a week after that occa- 
sion, he found the water leaked from a joint of another tube, where it was 
made fast to the boiler. There was по split in the tube. After pumping 
ап hour, Мг, Buttriss came on board, aod with the assistance of Mr. Ball 
the mate, the danger was repaired, во that they could run. Не believed 
it was hammered round.” 

In addition to the wanton sporting with human life on the part of the 
engine-driver, which the evidence discloses, there appears alao to have been 
culpable misconduct by the persons employed to manage the affairs of the 
company. The engineers and stokers are represented to have been kept at 
work from five in the morniag till twelve at night, being exposed during a 
portion of the time to а temperature of 100°. The incessant working of the 
three boats belonging to the compauy caused also greater difficulty with 
the boilers, there not being time to blow out the water and examiae the 
boilers, as in other steam vessels; and the dismissal of Edwards, without 
inquiry, for complaining of the conduct of Clark, seemed effectually to pre- 
veut other complaiuts from being made. 

It will be observed from the summary of the evidence we bave given re- 
lating to the cause of the accident, that the question of the comparative 
safety of high-pressure and low-pressure engines is in reality scarcely in- 
volved by the explosion of the boiler of the Cricket. By tyiog down the 
safety-valves any boiler might be burst, and a low-pressure boiler would 
have the less chance of escape under such treatment. We have as yet no 
minute description of the construction of the Cricket’s boilers, as Mr. 
Lloyd, the engineer appointed by the Board of Trade to investigate the 
matter, bas not at the time we write made his report; but from the account 
given by Mr. Galloway and others, there appears to bave been a want of 
proper stays in the steam chest and boiler casing. The safety of tabular 
boilers arises from the comparative weakness of the tube fastenings, by 
which when the pressure becomes dangerous the steam escapes through 
some small rent, and the pressure ia relieved by the escape of steam. This 


principle might be still further applied, so as to render an explosion, in 


the ordinary meaning of the word, next to impossible. 

There is one point that especially deserves notice with respect to high- 
pressure steam, whlch renders it in some respects a mach safer force than 
steam of low pressure. High-pressure steam does not scald. Among the 
deaths and serious injuries inflicted by the explosion of the Cricket’s 
boiler, we do not find that any опе has been seriously scalded. One person 
who was blown from the deck, says, that he felt bimeelf struck on the 
head by the steam, but be experienced no sensation of heat. We аге ао- 
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qaaisted, by experience, with the fact that there із no beat given out by 
high-pressure steam when escaping into the air, having often held our 
hand in a jet of steam issuing from a pressure of 100 Ib. to the square inch. 
It is only when such steam regurgitates, if we may so express it, tbat it 
gives oat heat and scalds. When, for example, а jet of steam strikes 
against a solid body, and its issaing force is arrested, then it scalds; but 
when it has free room to expand, the sensation produced is that of cold, 
and not of burning. it may be remembered that when by the separation 
of the pipe of the boiler in an engine constructed by Messrs. Samuda, at 
Black wall, several persons were killed, they all lost their lives by the 
scalding of the low-pressure steam. The high-pressure steam of the 
Cricket’s boiler, on the coatrary, did not seriously injure a single individual. 
This extraordinary property of high-pressare steam should form ап im- 
portant consideration ia determining the comparative safety of the two 
kiods of engines, yet it bas hitherto been disregarded. 

Since the foregoing remarks were written, the evidence of Mr. Lloyd. 
chief engineer and inspector of machinery of the Royal Navy, has been 
given at the adjourned inquest, held on the 220d September, and we sub- 
joiu the greater portion of it, divested of the repetitions consequent оп 
examination by differeot counsel. Some parts of his statements relative to 
the construction of the boiler and the pressure horne on different parts аге 
not very clear or comprehensible, but his evidence proves that the boiler, 
however defective, was capable of bearing a pressure twice as great as 
that which would have lifted the weighted valves, if they had not stack or 
been tied down. The corresponding boiler of the Cricket gave way onder 
а pressure of 136 lb. to the square inch, but it had previously suffered а 
great strain by the pressure which caused the explosion, and therefore its 
strength at the time must have been much greater, Mr. Lloyd is of 
opinion that the other boiler must have had a pressure of at least 136 lb. to 
the square inch before it exploded. 

Clark, the engineer, was examined after Мг. Lloyd, and he declared that 
the statements of the other witnesses against him were false, and that he 
never gave directions to Edwards nor to any one to tie down the valves. He 
seems to make a nice distinction between tying them down and twisting 
tbe end of the string fastened to the lever round a вай. He denied, how- 
ever, that the string was ever tight, and he said that the object of twisting 
the ends round tbe nail was to prevent them from dangling and being in 
the way. 

Mr. Ілотр% evidence was to the following effect :— 

The Engines.— With regard to the engines themselves, I do not think 

тару observations necessary. They are high-pressure engines, on the 
principle well known аз Wolfe’s. Each engine has two cylinders ; іп one 
the steam is used at a high-pressure, and, instead of passing into the open 
air, as іп ап ordinary high-pressure engine, it passes into the second and 
larger cylinder, whence it passes into the condenser, and is there condensed 
in the ordinary way. The object of this arrangement is of course the sav- 
ing of fael, by effecting a saving of steam, and, therefore, of fuel. So far 
as I saw, the materials and workmanship of the engines were good. As 
compared with high-pressore engines, there is nothing objectionable in 
these engines, in point of danger—nothing but the ordinary construction. 
There were attached to the engines two pumpe for feeding the boilers ; 
avother pump was worked by ап auxiliary engine, which was commonly 
called the ‘donkey ; and there was a fourth pump, to be worked by the 
haad, for feeding the boilers. These appeared to be all that was neces- 
"The Boilers. There were two boilers, consisting of an external cylinder, 


— — —9—— — — — 
* (The annexed diagram, from the “ Mining Journal,” is a section of the boller show. 
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five feet in diameter, having a hemispherical end at the back, and (һе front 
being composed of a flat plate. To this fat plate are fixed a cylinder, 
forming the furnace, and all the small tubes through which the prodacts of 
combustion pass. The internal part of the boiler, consisting of the furnace, 
tbe Bre- box, and the small tubes, were secured to the shell by the rivetung 
found the circumference of the front plate, and by two stays, one fixed be- 
tween the evd of the fire-box and the end of the boiler, aod the other ized 
obliquely between the top of the front and the оррег part of the shell, A 
месі dome was also rivetted to the top of each boiler, on each of which 
were two safety-valves, pressed down by levers, one lever having a weight 
at its end, and the other a spring-balance—Salter’s balance. Тһе thick nese 
of the tube plates was § inch ; of the front-plates, (hose on the top and Бойка 
of the tube-plates, % inch; the sbell ; inch. The front of the boiler cou- 
sisted of three plates, one of these being the tube-plate, aod the others the 
plates above described. Тһе steam-dome is yy inch; the angle-iron rogud 
the front of the boiler ів 3 inches by ф inch. All the other angle-iron ts 24 
Ьу I loch. The rivets in the boiler are 3 inch diameter, and he rivets in 
the steam-dome rather smaller. That includes the rivets in the sbeil; all 
the rivets of any importance аге Zinch. Assumiog each boiler to be of 
the power of 16 borses, the total beating surface in the boiler ів 14:8 square 
feet per horse power. The area of the Gre-graie ів 55-100ths of a foot per 
horse power. There is nothing objectionable in these preportionn, eiker 
io the amount of area of fire-grate or of healing surface. The quantity of 
water in the boiler ap to the middle gauge-cock is about 38 · I cubic feet 
per horse power ; and the steam-room about 1% foot per horse power ; ihat 
is including the dome and the other part of the boiler. 

The Valves and Pressure.--I have calculated the pressure upon the 
safety - valves, supposing tbe weight to be at the extremily of the lever, at 
very nearly 66 ib. per square inch. Taking the spring-balance as it was 
when I saw it, the pressure per square inch when the valve was just about 
to open, would be 40 lb. per square incb; but if the valve were as wide 
open as it could be, this spring · balance would produce a pressure of about 
170 lb. per square inch. Both valves are lever valves; one is pulled dowa 
at the end by the spring-balance, the вісе!-уагд, the other is operated on by 
a weight. As the lever of the spring balance rises, by the valve opening, 
the pressure on the valve increases, and rises to 170 lb. at the bigbeet. 
One pound on the spring-balance produces а pressure on the valve of nearly 
two pounds, These valves operate jointly on the boiler, both serving to 
empty it of steam; but they operate separately from each other. I think 
if they had all been properly in operation, the steam could not have accu- 
mulated in the boiler to any dangerous extent—that is, sopposing them not 
to have been overloaded. I do not approve, certainly, of the arrangement 
of this spring-balance valve; it із objectionable because, when the valve 
bas been raised to guch a height as to relieve the boiler considerably, the 
pressure brought upon it is very greatly increased, the power of the lever 
being nearly as 10 to 1. This із not the usual way іп which spring- 
balances are used, so far as 1 know, I think the principle wrong, on ac- 
count of the pressure being increased when the valve opens. I think it 
wrong іп priusiple to put a spring-balance at the end ofa long lever. I 
altogether object to valves being in the power of the engineer to load at his 
pleasure, especially the high-pressure ones; but it is only fair to say that 
this is too commonly the ease. It can scarcely be a matter of opinion that 
this is wrong in principie. Nothing in the weighted valves called for ob- 
servation, except that if it had not been intended to work these boilers at a 
pressure of G6 ib. to the square inch, such а weight as that ought never to 
have been put upon the lever. The same remark applies to the spring- 
balance valve, because it сап be screwed down or up toany extent. The 
weight being upon the lever was objectionable, as it would be an indica- 
tion to the engineer that he might use it in any way he thought бі, so as to 
obtain that pressure, namely, 66 Ib. 


Opinion on the Strength of the Boiler.—As to the construction of the 
boiler, I may say that, in my opinion, it is dangerous to be used as a high- 
pressure boiler. ТЬе whole of the pressure of the steam within the bower 
is brought, either directly or indirectly, upon this Gat plate in Ше front. 1 
find, when the pressure of steam із 66 Ib. on the square inch, the direct 
pressure оп this plate is 83 tons, which is withstood entirely by the stiffness 
of the plate itself, with the small addition of the two stays before. meutivaed. 
I do not believe that 66 Ib. on the inch would have burst ibe boiler at pre- 
sent, though it might have done so when the boiler was somewhat older. 
The objections which naturally lie agvinst а flat plate of tbis kind are 
these: In the first place, you cannot calculate what it ought to bear; Ше 
pressure оп the inside of it tends to produce three different effects, First, 
there is а strain brought upon it at right angles to the surface, aud, if the 
plate were perfectly rigid, there would be no other effect; this not being 
the case, ап enormous pressure is brought upon it in its own pisne, which 
may be illastrated by considering the effect produced ор а musical string 
when pressed sideways, the force brought to bear upon it leogthways being 
far greater than when stretched іп that direction. А third action is pro- 
duced by the bending of the plate, the outer circumference remaining nearly 


іш the position of the two stays, the only ones in the boiler. А 1, ts the slay м the 
front, leading from the front plate, in а disgonal direction, towards the steam dome; this 
stir pesg ed by E ц lach e Ab oa the end with an inet 

. sup) a pin ng two 2. nch angle iron. Д2, represenis 
the other stay, leading frem back of the boller to the end of the fue, which commen: - 
cates with the tubes. А, the furnace, about 3 teet in diameter. В, the steam dome, te 
which two safety.valves were affized. C, steam-pipe, leading from the bax of the safety 
valve to the funnel b. E, represents the spun-yarn, with which it is supposed the tal v 
теге made fust.]— Ed. 
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ia the same plane, and the inner part being considerably bolged. From 
the best examination l can give the subject, І have come to the conclusion 
that the strength of this front plate, aided by the two very imperfect stays 
which were put in the boiler, was not sufficient to bear, for a length of 
time—that is, during the usual time a boiler may be supposed to last—a 
pressure of steam of 60 Ib. on the square inch. At present it would bear 
it, во doubt; there is no question of that. If апу person wished to tie 
down the weighted valves he would, most likely, prevent the spring- 
balance valves from working, which he might easily do by putting in a 
ріее of wood. 

I have calculated, in a rough way, what would be the effect of keeping 
all the valves tied for five minutes. Supposing 00 steam were permitted to 
escape, and the pressure was 60 Ib., at the end of fve minutes it would in- 
crease to more than 901Ь.; and, at the end of ten minutes, be between 
1301b. and 140 Ib.; in a quarter of an hour, at least 180 lb. That is, sup- 
posing no steam escaped, that the fires were burning briskly, and the boiler 
io (ой operation. I cannot conceive four valves getting out of order, or 
sticking, at the same time. One valve, supposing the other three to be 
fast, would not relieve the boiler of steam as fast as the steam was gene- 
tated, looking at the sise of the steam-pipe. If two were in operation, one 
of Salter’s, and one of the others, they ought to relieve the boiler; but the 
srea of the steam valve is larger than that of the waste steam-pipe, which 
is not a good arrangement. The area of the former is nearly five inches, of 
the latter, only 3°7 inches. Ifthe two weight-valves were tied, and the 
spring-balanccs free, I think a dangerous pressure would be brought upon 
the boiler. 


Test of the Tenacity of the Plates of the Boilers —After making 
аз examination of the boiler, I thought it proper to test the goodness of 
the materials; for which purpose I took pieces of the plates of the 
boiler which had been rent by the explosion. These plates, as I said 
before, are ф-іпеһ in thickness. I cut strips of two inches in width from 
them, both witb and against the grain, and tore them asunder by a machine 
for that purpose at Woolwich. Four of the pieces produced are four of 
the strips of the boiler; two torn with, and two against the grain; the 
other four pieces are good metal from Woolwich, with which I compared 
the former. The former, are, in fact, part of the plates which were rent in 
the explosion. Without troubling you with the details of the experiments, 
Imay mention that the average tensile force per square inch of these plates 
wss 17 tons, that of plates of the rame thickness, of the best kind, which 
I tried at the same time, was 21} tons. Specimens of those are also pro- 
duced. They are Low Moor plates, of the same thickness, but of a very 
superior quality. The plates of the Cricket are very much laminated or 
abelly, not only іп опе part but all that I saw. This is owing to the bad 
quality of the metal. It will happen sometimes in plates of the best 
quality, but it is very much to be avoided. This piece exhibits the frac- 
ture actually made by the explosion, the appearance of which proves it to 
have been bad iron—that is, for the purpose to which it was applied, to a 
bigh- pressure boiler, and considering that it was employed in the part 
which was most likely to break. I tried also some common Staffordshire 
pistes at Woolwich, and found their strength nearly the same as that of 
ibe Cricket’s plates. They bore 163 tons on the average, which is very 
low, 

I do not consider the workmanship of the boiler to have been snch as it 
ought to have been in a boiler of this kind. The rivets generally did not 
fiil the holes, and they were generally not sufficiently long to make а good 
rivet, The boiler does not appear to be seriously deteriorated by wear, 
except st the lower part of the front, and possibly the bottom too may be 
80; but I do not attribute the explosion to that. The part which exploded 
was the whole of the front, which was torn out bodily. Of course the 
part was weaker than when quite new, but not materially so. The experi- 
ments I have mentioned are not tests of the pressure of steam on the plates. 
All we cao is, that a pressure of 60 Ib. ought not to be permanently put 
upon them, say for three years. From these experiments, and another of 
bending the iron, I should say that the metal was not such as ought to 
dave been employed. It was good common metal, such as is usually em- 
ployed in the boilers of the navy fur parts where there is no great strain ; 
but not such as ought to have been put in the front of the boiler. The plate 
was torn where it was weakest, and in the stronger part it was torn from 
its fastenings 

By consent of Mr. Smith, Мг, Joyce, and other parties interested, who 
have afforded me every facility, I have made experiments оп the unex- 
ploded boiler. I brought on it a pressure of 136 Ib. to the square inch, 
wow ing that the other must have been subjected to a very severe pressure. 
ln the unexploded boiler both the stays were separated, and a part of the 
togle-iron, which unites the front to the shell of the boiler, was cracked. 
Upon this boiler I brought a pressure of water of 136 lb. ou the square 
ioch, and then the boiler leaked to so great an extent that a greater pres- 
sore could not be obtained. My opinion is, that the pressure of steam 
which caused the explosion could not have been less than 186 Ib. to the 
square inch. That is, of course, a matter of opinion ; but it is the eonclu- 
sion to which I have come. 1 should not have expected it to burst with a 
less pressure; but, as I said before, it is utterly impossible to calculate it. 
You can calculate perfectly well what the shell of the boiler ought to bear. 
1 shouid say it was not less than 186 Ib.; how much more I cannot say. 
1 до not believe there is апу reason to suppose that there was апу deti- 
Gency of water іп the boiler. Ii is called a tubular boiler, from the cir- 
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cumstance of a number of small tubes being introduced, for the purpose of 
absorbing the heat. We consider them rather a safe boiler. The business 
of опе or two of these tubes is a matter of по importance. The tubes 
seemed to be all perfectly good. Two or three of them were bent, but the 
canse of that was very evident from striking against the inside. My great 
objection to the boiler is its form, the front being Sat, without proper stay- 
ing; and, in а far less degree, the quality of the materials and the work- 
manship. 

Cause of the Explosion.—There сап be no doubt as to the cause of the 
explosion—namely, the improper increase of the pressure of the steam 
shortly before and at the time of the explosion. If the pressure was 
gradually increased, зау from 60 Ib. to 130 Ib. or 140 Ib, in the course of 
ten minutes, that would be enough to account for it—certainly, if the 
pressure rose to 150 Ib.; but that isa mere matter of opinion. That the 
boiler had never before been subject to such an extreme pressure is evi~ 
dent from the fact that the other boier leaked considerably at almost no 
pressure at all: and I consider that it had been rendered thus leaky by 
the extreme pressure on the day of the explosion. The boilers are con- 
nected in the water spaces and in the upper part of the steam, so that 
the pressure on both would be the same at the same time. If only one 
valve was io operation ов one boiler, the pressure on both would be the 
same; and even if both valves of one boiler were secured во ав not to 
work. To show the great pressure brought on the unexploded boiler, I 
may mention that the fat plate in front was bulged to the extent of 14 
inches before I commeuced my experiments. After it had been subjected 
to the water - pressure of 136 1b. on the square inch, the bulgiog of that 
plate increased to 2:16 inches; and the lower front plate of the boiler 
began to break exactly like the one that was broken іп the exploded 
boiler. Had all the four valves been at liberty, it appears to me impossible 
that the pressure of steam could have so increased as to cause the explo- 
sion. Had both the balance - valves beeu open, I think they would hardly 
bave saved it; they might bave deferred the time, and prolonged it from tea 
to perbaps twenty minutes. I think the valves must һауе been closed, ог 
open only to a small extent, when the explosion occurred. [Here Mr. 
Lloyd exhibited a plan of the vessel and boiler, and explained to the jury 
bow he conceived the explosion to have occurred.] When the front began 
to bulge the stays would be the first to go; the plate would Шер bulge 
more and more, and the moment the separation took place the inside of the 
boiler would be projected in one direction, and the shel] in another. The 
former was driven against the engine, which resisted it, and to this the 
people in the fore part of the vessel owed their safety. The shell of the 
boiler was carried in the other direction, and tore away everything in the 
stern part of the vessel. Assuming the actual gross pressure at 180 tons, 
and adding a ton and a half for the weight of the shell, it would give a 
force a hundred times greater than that of gravity, which will account for 
the enormous power exerted in a comparatively sbort space of time. 

You can always raise а valve in a well constructed boiler, but aot pull 
it dowo. The engineers іп the Royal Navy have not access to the valves; 
io locomotives the engineers have access to the safety-valves. I found the 
spring of the unexploded boiler correct; as pearly as сап be calculated, it 
was about 40 Ib. per square inch when the valve was shut, but as the valve 
opened the pressure increased. For anything I сап tell, the safety-valve 
was not permitted to rise in the unexploded boiler. If both the Salter’s 
balance-valves had been in a fit state, a longer time would have been 
necessary to get up the steam to the bursting pressure. I cannot teli 
whether they would have opened sufficiently to let out the steam of them- 
selves; I doubt very much whether they would. The waste pipe of the 
Cricket is small, and is a bent pipe, and all that impedes the passage of 
the steam into the chimney, but to what extent it is impossible to say. The 
noise would have been very great if any of the valves bad been acting, 
and the steam had been 5 lb. above 40°. There were two stays to the un. 
exploded boiler; both had been separated. Either sudden or gradual 
pressure would have accounted for that sepuration. The stays themselves 
were strong enough; it was the fastenings that had given way. If the 
valves were closed at 60°, the pressure would in five minutes have got up 
to 90°, I know very few engineers who understand these matters tho- 
roughly. I wish we could get people who did understand them ; but no 
шап is allowed to drive an engine in the Royal Navy who has not under- 
gone such an examination as may from time to time be considered песез- 
sary. I think that you ought to get the best men that can be got as en- 
gineers, and the only course to pursue is to increase the wages, if any 
difficulty arises in obtainlog qualified men. 

To the dockyards some high-pressure engines are used for particular 
purposes. I should prefer low-pressure engines, if they were suitable for 
those purposes. I should say the boiler that exploded must bave been 
weaker than the one that remains, because the pressure would be alike 
upon both. The boiler that 1 tested did vot stand а very severe test for a 
high-pressure boiler. We tried it without the ordinary stays; and it was 
then bulged in consequence of а previous strain. The maker of a boiler 
ought to allow for any weakness that may be caused by corrosion, I bave 
been told the boilers were proved before they were put iu the Cricket. 
Mr. Joyce, and everybody connected with the vessel, afforded me every 
facility. Low Moor iron is sume of the best iron that can be got. It is 
not used much for the boilers uf commercial steamers; but it ought to be 
used for high-pressure boilers, 1 think the pressure а steam boiler 
ought to be worked at should not exceed one-tenth of its calculated 
dtrength, supposing it to be made of the тегу best materials and work man- 
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ship.* Almost all tubular boilers have flat plates іп front. If I used а бай 
plate, I should construct it in such a manner that the stays themselves 
might sustain the entire pressure. If the valves were tied down and the 
boiler was subjected to a strain of considerably above 66 Ib., the effect 
would be gradually to weaken the boiler, All the parts of the boiler made 
to resist the straining would be acted upou by such a constant pressure. 
The dume would not be affected by the pressure of 186 Ib., which I applied 
to the unexploded boiler. The vulnerable part of the boiler is the bad 
plate іп front.” 

The inquest was again adjourned, and was resumed on the 24th, when 
several additional facts were elicited. Heasman, the person who acted as 
engineer on the day of the explosion, denied positively that the valves 
were tied down, and he said that only a minute before the explosion the 
gauge indicated а pressure of but 88 lb. to the square inch, and the steam 
was blowing off slightly from the loadtd valve. Не was equally positive 
that there was no string whatever attached to the lever of the larboard 
boiler at the time, as it had been shaken off on the Sunday morning pre- 
viously, and had not been replaced. Mr. Lloyd was again called, for the 
purpose of explaining a few points of his former evidence. He etated, in 
confirmation of his opinion that the pressure at the time of the explosion 
must have been at least 186 Ib. to the inch, that the companion boiler had 
been so much strained at the same time, that it could not have worked 
afterwards, owing to the leakage; and yet, in this weakened condition, it 
bore a pressure of 186 lb. to the inch before it gave way. iMr. Joyce and 
dis ſoremab, Mr. Meacham, gave evidence. The latter states that when 
the bollers were delivered from Mr. Trotman’s, of Whitecrose-street, 
Borough, they were proved to a pressure of 150 lb. to the sqnare inch. 
The boiler was again proved (о a pressure of 150 Ib. on the 3га of 
August, when the tubes were repaired. That pressure was not observed 
to make any impression on the boiler. When he visited the boat on the 
28rd of August, he ordered the strings on the levers to be cut away,as 
tbere had been a talk about Clark having tied down the valves; but, 
having bimeelf confidence in Clark, he did not believe that he “ had ever 
done so wicked a thing.” Had any опе of the four valves been іп opera- 
tion, he was of opinion it would have been enough to relieve the boiler 
from dangerous pressure. The weight on the lever would be equivalent, 
as stated by Mr. Lloyd, to a pressure of 66 lb., if placed ut the end of the 
lever; but it never could be brought within three inches of the end, owing 
to the waste steam-pipe, and the pressure could not then exceed 66 Ib. or 
57 lb., or, with the lever and valve, 69 lb. Мг. Lloyd’s proof was made 
after the boiler had lost its stays. Had it been made when the boiler was 
new, and with the stays іп, he believed it would have snpported a pressure 
of 250 lb. 

Mr. Joyce said that Mr. Trotman had his own price for the boilers, and 
he had reason to believe they were qnite sound. In refereuce to Mr. 
Lloyd's opinion, that boilers onght to be proved to ten times the working 
pressure, Mr. Joyce observed that he never knew a boiler that would 
stand such atest. The front plate of the Cricket’s boiler was made of 
B. В.Н. ігор, which is of very good average quality. The boilers of the 
Ant and Bee are of good Staffordshire iron, and the tube plates are uot 80 
thick as those of the Cricket. 

Mr. Trotman, the maker of the boilers, gave the following evidence 

“ T have been a boiler-maker from my youth. I furnished the boilers of 

the Cricket. Mr. Joyce said they were to work from 401b, to 50 lb., but 
never to exceed 50 Ib. I proposed to prove them to 100 lb., and Mr. Joyce 
said he shonid be very weil satisfied. When they were done, he offered to 
prove them himeelf, after they were delivered, and I consented. I filled 
them with water, to discover any leaks, but did not prove their strength, 
I saw the exploded boiler the Sunday after the accident. I concluded 
there had been some unfair work. I don’t think that any ordinary pres- 
sure could have bent the plate and torn the angle-iron, which was very 
strong. I had the irou from Messrs. Moser, in the Borough : I paid 151. 
а ton for the tight iron, and 201. а ton for that of the two plates. I have 
worked tons of the В. B. H. ігор, and consider it next to the Low Moor. 
The engineers fix on the safety valves. With fair pressure and fair work, 
those boilers would have worked for years. Tbey have been known to 
work at 80 lb., and that is much more than I was told would be required, 
T have never known a boiler so strong as to resist a pressure ten times the 
ordinary amount. This accident must have been occasioned by pressure, 
which must have been excessive to send part of the boiler, weigbing per- 
baps a ton and a half, through the stern of the boat, and about forty yards 
through the water,” І 

Mr. Robert Rettie, of Ham, civil engineer, though һе admitted he bad 
never seen the valves nor the boiler, spoke confidently that the cause of 
the explosion was the overheating of the flues, that the stoppage of the 


е [We think Mr. Licyd must bere allnde to low-pressure boilers, where the steam is 
rarely generated at a higher pressure than 10 lb. or 12 Ib.] — Rditor. $ 
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valves was quite inadequate to account for the explosion, and that the 
pressure must have been nearer 300 Ib. than 150. 

The evidence having been concluded, the coroner (Mr. Bedford) summed 
up, and the jury, after deliberating for an hour and fifty minutes, delivered 
the following verdict :— 


“ We find that Thomas Shed, John Blunt, Joho Littleton, George Shute, 
and John Backley came to their deaths by the bursting of the boiler of 
the Cricket steamboat, on the 27th of August, 1847. We find a verdict of 
manslaughter against Henry Heasman, the engineer on that day. We con- 
sider Clark highly culpable, and unfit to hold the situation of engineer. 
We likewise consider Mr. Smith’s conduct shamefully neglectful in not 
properly investigating the complaint made against Clark.” 

The foreman stated that they were unanimons in their verdict. The 
inquisition was then signed by the jurors, and the coroner made out his 
warrant for the commitment of Heasman. 

Thus has terminated this important inquiry, which lasted seven days, 
and on the last cocasion the jury sat from ten in the morning till ten at 
night. In ап engineering point of view it possesses great interest, and 
the evidence given respecting the explosion, and the experience gained by 
it, will, we trust, operate in giving additional protection to the public 
against such disasters in future. 


CONSTRUCTION OF PENITENTIARIES. 


The following propositions on the construction of prisons were discussed 
ata meeting of delegates from the different European Governments, met 
last month at Brussels, to take into consideration Penitentiary discipline. 
The meeting was attended by Major Jebb, sent over by our Government, 
Mr. Rotch, and Mr. Pearson, from England :— 


tt The bnildings should be disposed in such maover as to facilitate the 
various duties, without any confusion. To that effect it is indispensable to 
separate the prison, properly so called, from the accessory localities de- 
stined for the directors and other persons employed. The external com- 
munications may be maintained without exercising апу inflnence on the 
preservation of order within. With that view messengers, purveyors, %с., 
shonld never come into contact with the prisoners. ch branch of the 
service should be carried on in some respects in an independent manner, 
with reference, however, to the principal direction from which it receives 
its impulse. 

Centra Opservatory.—The various parts of the buiiding should be 
connected with a central point of inspection, from which the head of the 
establishment may inspect, without being under the necessity of moving, 
all the esseutial branches of the service. Regard must be had to the inter- 
nal distribution of the localities, to the arrangement of the galleries, and to 
the choice of the materials of construction, in order that no material obsta- 
cle may thwart that inspection. 

CeLLs.—In the disposition and arrangement of the cells, regard must be 
had to the following conditions: — Ist. The cells must be large enough to 
aliow of the prisoners’ taking exercise, carrying on trades, and enjoying 
sufficient space and air for the preservation of their health. The space 
shonld vary from 28 to 35 cubic metres. 2nd. They should be lighted ap, 
ventilated, and heated in a suitable manner, Brd. Their construction 
should be such as to allow of no communication between their inmates. 
48. They should be furnished with bed and bedding, with a fixed wasb- 
hand basia with a tap, with a water-closet and with other necessary arti- 
cles. The prisoners should also have the means of giving the alarm to the 
attendants in case of illness or accident, or under any circametance in 
which their presence might be necessary. Sth. The prisoners should be 
subject to an casy bat unperceived inspection. 

Вресілі. Свіла. —1п penal prisons it is necessary to have a certain num- 
ber of special cells for the infirmary, for special punisbmenta, for the diffe- 
rent callings, aod for prisoners on their first arrival. The ceils for io- 
firmaries, chiefly reserved for patients who cannot be suitably attended to 
in the ordinary cells, ahonld be more spacious than the former, and should 
be disposed in such a manner as to allow of the free access of the attendants. 
One cell of that kind for every 40 or 50 prisoners would possibly be suf- 
cient, Cells for puniahment should be stronger than others, and should be 
built in such а manner as (о be easily darkened, if necessary. One euch 
cell would be sufficient for about 100 prisoners. The dimensions of the 
cells for the exercise of certain trades should correspond with the use to 
which they are to be put. They should be situated in preference on the 
lower stories, and their number must depend on the sature of the trades 
carried on in the prison. In prisons where prisoners are constantly arriv- 
ing, a certain number of cells should be made in which each prisoner wey 
be placed temporarily, previous to being seen by the surgeon, and 
cells might be of smaller dimensions than others. 

Heating AND VenTILation,—-Whatever the system of ventilating by 
heating may be, its resalts should be the following :—A sufficiency to each 
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cell of fresh air, or, if necessary, of air tempered for each prisoner, without 
the faconvenience of draughts. The extraction from each cell of a quantity of 
foul air equivalent to the quantity of pure air introduced; and the carrying 
on of the heating and ventilation without facilitating the means of com- 
munication, whether of suund or otherwise, between the different cells.” 


IRON VESSELS. 


The following report of a survey for the purpose of ascertaining the 
injories sustained by the Great Britain, has been delivered to Captain 
Claxton, It clearly shows the superiority of iron over wood for constrocting 
sea-going vessels, ) 

“We, the undersigned, certify that we have at your request this day 
deen on board the steamer, Great Britain, now lying on the gridiron іп the 
Prince’s Dock Basin, and both inside and out bave examined the means 
adopted by the foremau boiler maker, Mr. Joba Crew, for stopping the 
leaks in the bottom of the vessel whilst lying in Dundrum Вау. We find 
the principal holes to have been six in number, varying in dimensions from 
2 ft. by 12 in. to 8 ft. біп, by 16 in.; and there are other formidable holes 
and cracks of smaller dimensions. From their size and position, under 
the keel of the ship, we are of opinion that it must have been a work of 
extreme difficulty to make them іп any degree water-tight. We are in- 
formed that, besides the water in which the ship lay, there was never leas 
than 24 or 3 feet of water and sand in her bold after the damage she sus- 
tained from the gales in the early part of the winter; and taking this fact 
iato consideration, with the other difficulties that had to be enconntered, 
ve аге of opinion that the greatest ingenuity and perseverance must have 
been exercised to stop the holes in such a manner as to enable the vessel 
to float, The method adopted by Mr. Crew for this purpose was as fol- 
lows :—A plate of sufficient size was edgeways through each hole 
from the inside, having a screwed bolt attached to it as nearly in the centre 
as possible. This plate was then adapted to cover the hole on the outside, 
and was drawn tight up by a screwed nut and crossbar from the inside, 
being packed with felt to prevent leakage as much as possible. On the 
whole, as boiler-makers’ or iron ship-builders’ work, we consider it to be a 
most extraordinary performance, which, regarded from before-hand, must 
have appeared of almost hopeless execution, and must have been one of 
the greatest amongst the numerous difficulties over which the energy and 
determination of the rescuers of this vessel have ultimately triumphed, 
We do not concelve that it would have been possible, under similar circum- 
stances, to stop holes of the size mentioned in the bottom of a wooden ves- 
sel; and we may further remark, that the iron of which the frames and 
plates are made must have been of most excellent quality. 

Fawcett, Preston, and Со. 

E. Ross, engineer. 

Т. Barer, engineer. 

Е.Равовтка, foreman boiler-maker, 

N. FurLongG, engineer. 

W. В. M AlLIsTER, foreman boiler- maker. 


Liverpool, Sept. 2, 1847. 


ARTIFICIAL MINERALS, 


The experiments of М. Ebelmen, to produce minerals artificially, com- 
municated to the Academy of Sciences, Paris, are thus given іп L’ Institut; 
the Immediate subject being chiefly the varieties of the ruby. 

“The method I adopted to crystallise these compounds, depended upon 
the property of boracic acid to dissolve all the metallic oxides, and upon 
the great volatility of this acid at a high temperature. I thought that by 
dissolving, in melted boracic acid, alumina and magnesia, mixed іп the 
proportions that constitute the spinel, and by exposing this borate in open 
vessels to the high temperature of the porcelain kiln, the affinity of alu- 
mina for magnesia would determine the separation of a crystallised alumi- 
nate, and the complete expulsion of the boracic acid. In short, I em- 
ployed boracic acid, at a high temperature, as water is used at ordinary 
temperatures, to obtain crystallised salts by evaporation аіосе. The 
. Proportions were abont one part of melted boracic acid to two parts 
of alumina and magnesia, mixed synthetically to constitute the compound, 
Al? 03, MgO; with the addition of a small quantity of the bi-chromate of 
potash. hese materials, well mixed, were put оп a platinum leaf, in a 
biscuit-cnp, and exposed to the beat of a porcelain biscuit-kiln, I obtained 
a surface covered with crystalline facets, presenting in their interior reticu- 
lated cavities, the form of which was easily distinguished with the lens. 
These crystals were rose-coloured, transparent, readily scratching quartz, 
and presenting the form of regular octohedrons withont any modification, 
They are quite infusible in the blow-pipe. These characters, joined to the 
composition of the crystals, synthetically ascertained, appear sufficiently 
Conclusive to establish their identity with the spinel. 

“Ву subetitoting for the magnesia its equivalent of the pretoxide of 
manganese, a crystallised product is obtained in large laminm, іп the form 
of equilateral triangles, or of regular hexagons. These crystals, also, 


THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 


835 


readily scratch quartz. І consider them to be the manganesiferovus spinel 
Al? ОЗ MnO, which has not yet been met with in the mineral kingdom. 

“ Oxide of cobalt, substituted for the magnesia, equivalent for equiva- 
lent, gave bluish black crystals, regular octohedrons. They again scratch 
quarts, but with more difficulty than the preceding.“ 

In employing alumina and glucice in the proportions that constitute 
eymopbane or chrysoberyl. Al? ОЗ GIO, a bristling mass of crystalline 
asperities of great brilliancy is obtained. This product readily cuts 
quartz, and very cleanly topaz. It presents then a hardness vomparable 
to the crystallised cymophane. 

Certain silicates, infasible at the temperature of our furnaces, appear 
capable of being reproduced by the same process. Thus, in melting the 
elements of the emerald with half their weight of boracio acid, at the same 
temperature as in the preceding experiments, a substance is obtained, 
which easily scratches quartz, and the surface of which presents a great 
number of facets having the form of regular hexagons. 

I content myself, М. Ebelmen adds, іп conclusion,“ with submitting 
to-day these first indications, hoping, however, soou to present to the Aca- 
demy а more detailed and more complete work. Bat 1 am convinced, at 
present, that it is possible to produce, at temperatures below those of our 
iron smelting furnaces, diaphanous crystals the hardness and exteroal 
characters of which are analogous to those of precious stones. It is pro- 
bable that in repeating these experiments іп apparatus of certain dimen- 
sions, like reverberating furnaces, by operating оп large quantities of ma- 
terials, and continuing the application of heat sufficientiy long, mach 
larger crystals may be produced thau those I bave obtained, working with 
a few grammes only. Another conclusion to be drawn from the precediog 
facts is, that many species of minerals have the power to produce them- 
ri as erystallise at temperatures mach below those necessary to melt 

em. 

Specimens of the products mentioned in the communication were sub 
mitted to the Academy.— Literary Gazette. 


NOTES OF THE MONTH. 


French Proof Engravings.—At a recent meeting of the Royal College of 
Chemistry, Prof. Taylor explained the manner in which French printeellere 
are enabled to increase the number of proof copies, to the great detriment 
of the purchasers. He showed that they had adopted the system of giving 
the paper a slight coating of carbonate of lead, which rendered the impres- 
sion more perfect after the plate bad become deteriorated ; but that this was 
very soon converted into sulphide by the action of sulphuretted hydrogen 
constantly floating in the atmosphere of large towns, and by which inter- 
change the print was destroyed. The presence of lead on this paper was 
showed by experiment. Prof. Taylor then stated that the brown coloar of 
Valenciennes lace was due to а similar cause; the manufecturers sprinkling 
it with carbonate of lead, to make it look clear,—which being changed into 
sulphide on exposure to the air, gave the lace the dingy appearance #0 much 
prized by ladies. 

Test for distinguishing Iron from Steel.—To distingaish iron from steel 
by a chemical process, take pure nitric acid, dilute it with so much water 
that it will only feebly act upon the blade of a common table knife. If a 
drop of the acid thus dilated be suffered to fall upon steel, and allowed іш 
remain upon it for a few minutes, and then washed off with water, it will 
leave bebind a black spot. But ifa drop of this acid be suffered to act 
ароп iron іп the same manner, the spot will not be black, but of a whitish- 
grey colour. The black stain is owing to the conversion of the carbon of 
the steel into charcoal, which thas becomes predominant; and iron being 
nearly free from carbou, can produce only a grey stain. The utility of this 
test is not confined to finished articles manufactured of steel, but its appli- 
cation enables the workmao in iron and steel to ascertain also the quantity 
and uniformity of textare of unfinished articles. 

Sheathing for French Vessels.—The Minister of Marine has given ordera 
that several experiments shall be made to test the quality of copper sheath- 
ing employed in England and France, for the coppering of vessels, as that 
at present used іп the French Navy and merchant service soou corrodes, 
as has Бееп proved by the recent report on the state of the bottoms of the 
steamers, frigates, and other ships of war, where French copper has been 
employed instead of British, as hitherto, and will have to be recoppered as 
soon as the superiority of the one over the other is fully proved. The 
copper manufactured in France is of a very soft nature, very corrosive, 
and but littie adapted, either for marine purposes, boilers, or steam-engines, 
if not mixed with Euglish metal. 

Stagnant Water.—M. Fleurian de Bellevue states, as the result of his 
observations and inquiries on the effects arising from stagnant water, that 
in marsh lands which are covered witb water to a considerable depth dur- 
ing the great beats of summer, the inhabitants of the iocalities in which 
they exist are not more unhealthy than in other localities; but that where 
the stagnant water is of slight depth the decomposition is attended with 
frighifui consequences, and the mortality is great. He recommends that 
іп all low lands where there is water during the summer of so slight a 
depth as to render decomposition certain, the inhabitants should form ове 
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general reservoir into which the different masses of water may be conveyed 
by means of channels of communication. 

Fusion of Mercury.—The result of М. Person’s experiments on the con- 
gelation of mercury. and the latent heat of fasion, is that the heat requisite 
for the fusion of mercury is about eight times tbat required to change the 
temperature of water one degree. M. Person observes that the quantity of 
beat necessary for the fosion of metals is according to the order of their 
tenacity. 

Steam Power.—It appears from a recent official return that the total 
number of steam engines in France іп 1845 was 207; іп 1840, it was only 
109. Another return respecting the produce of the iron mines states that 
іп 1845 the quantity of iron cast was 439,000 tons, whereas in 1835 the 
quantity was only 190,000. The price of bar iron, which іп 1825 was 46f. 
the 100 kilogrammes, was in 1845 only 84f. 

Removing useiess Fences.—The following remarks are from а correapon- 
dent of the Salisbury Jourral:—“I contend that thousands of sacks of 
сого may be grown annually in this country more than at present, were 
land · owners and tenant-farmers to turn their attention more than many of 
them do to the removal of useless fences. I am of opinion that many of 
the landowners have imbibed the uotion that farmers are anxious to tear 
up their fences for the purpose of destroying game; but this is very far 
from beiag the greatest evil arising from having too mauy fences, hedge- 

‘rows, &c. By allowing too many of these nuisances (for I know по bet- 
ter term for them) to remain on your farm, you not only lose the crop the 
Jand which they occupy would bear, but also the prodace of several yards 
of land on each side of the same. One farmer has a field of 40 acres to 
get sown to wheat; another has the same quantity of land, but in four or 
five different flelds. They both begin sowing on the same day, and follow 
the work till it is completed ; and while the one is ploughing his head- 
pieces, and turning about his horses so many times, the other completes 
the work; and the farmer who has his 40 acres іп so many fields is a day 
and а half or two days later than the other. This is another very great 
advantage arising from having flelds large. Some landiords will say, if 
they allow their tenants to break op so many of their fences, they shall 
have по cover for their game. 1 would say to every landowner throughout 
the kingdom, get yonr tenants out of the detestable practice, which many 
of them have got into, of sowing barley after wheat, or any sort of straw 
crop, in two succeeding years. Letthem keep their farms well filled with 
turnips and every other sort of green crops, and this will make plenty of 
cover for game, апа be the means of keeping the land in а fit state to sow 
corn on. I would again reiterate the cry throughout the land, ‘ Down 
with all unnecessary fences,’ as it will ultimately prove a very great benefit 
to the landlord as well as the tenant, And where fences are really neces- 
sary on arable lands, let them be kept neatly shorn down, so that they may 
not shade the ground on either side, пог prove a harbour to sparrows, 
linneta, and many other destructive birds, which destroy annually іп this 
country hundreds, and I think I should not be going too far if I were to 
say thousands, of sacks of corn.“ ; 

Free Ттайе.-- Among the importations from Antwerp lately, was a cargo 
of roofing tiles. This is understood to have been the first imported from 
abroad, and it appears to be the commencement of a new trade, as it is 
said there is another vessel on its way, and that x large quantity is still 
ready for shipment. > 

Trish Institute of Archilects.—A deputation of the members of this body 
waited оп his Excellency, the Lord Lieutenant of Ireland, headed by Sir 
Richard Morrison, with an address in which they deplore the condition of 
Irish architecture. His Excellency, in reply, said :—It is not for me, 
gentlemen, to analyse the causes which may have led to the state of things 
of which you naturally complain, however strange it must appear to ше 
that architecture should not be duly esteemed in Dublin, one of the most 
pictoresque оібев in ber Majesty's dominions, and adorned as it is by so 
many noble public edifices, er іп а country where such magnificent man- 
sions exist, where genius is not rare, and taste and talent abound; but if 
happier days, as I venture to hope, are in store for Ireland, they must 
bring with them that encouragement of art and science which always marks 
а nation’s progress, and they will strengthen a conviction, now on all sides 
manifesting itself, that the social condition of her people must be elevated. 
Towards carrying out this pressing and national object, the Royal Institute 
of the architects of Ireland may, as it seems to me, powerfully co-operate ; 
for when it is considered how much requires to be done towards the im- 
provement of towns, and thereby ameliorating the sanitary condition of the 
people, and how little care has hitherto been bestowed upon the dwellings 
of the humbler classes of our fellow-sabjects, that the places of religious 
worship, schools, hospitals, and asyloms, are insufficient for the wants of 
the country, a wide sphere of usefulness is manifestly open to a scientific 
and practical body such as yours; and I feel sure that the architects of 
Ireland, like the most eminent men of their profession in every country, 
will at all times be fonnd ready and anxious to aid the great work of social 
improvement.” 

Military Cemetery.—It is stated that the Duke of Wellington, as Com- 
mander-in-Chief, has given his sanction to the formation of a graud ceme- 
tery acd mausoleum on Shooter’s Hill, for the officers of the British army 
and navy, as well as those іп the East India Company's Service. The 
mausoleum will rise іп the centre of the ground, on the spot where Seven- 
droog Castle now stands. It is to be raised in a series of terraces—the 
sybstruction of which will afford space for ten thousand catacombs. 
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Great Nassau Tunnel.—The great tunnel through the mountain on whith 
stands the town of Weilburg, іп the Duchy of Nassau, formed for improv- 
ing the bed of the Lahn, bas just been terminated after five years’ cou- 
tinuous labour. The waters of the Lahn were to be let into the tonnel on 
the 12th, and 2,000 gas lemps were to be lighted, and always kept burning. 
The formal inauguration of the gigantic work is to take place оп Oct. 15. 

The Fortifications of Sheerness, says the Kent Observer, are fast ap- 
proaching completion. With the exception of a few yards towards the sea 
the whole line is finished, the gun-carriages fixed, all the smalier guns 
mounted, and several of the larger ones аге to be seen peeping over thu 
parapet. Last week excavations were commenced in the open space op 
posite the dockyard chapel, preparatory (о layiog the foundation for an. 
extensive range of barracks, and the road between Mile Town and Blu 
Town has beeu closed for five or six weeks past, a temporary road baving 
been made round by the beach, whilst two new drawbridges, with bastion 
and other defences, are being constructed. 


LIST OF NEW PATENTS. 
GRANTED IN ENGLAND FROM SEPTEMBER 2, TO SEPTEMBER 23, 1847 


Siz Months allowed for Enroknent, unless otherwise expressed. 


Henry Davy, of Ottery, St. Mary, Devon teman, for “ Improvements for 
copper and other metals from thei ога Sealed Beptewber 2 я 

Robert Oxland, of Plymouth, chemist, for “ Improvements in dyeing, parts of “Ме 
improvements аге appl! to the manufacture of metallic alloys.”—Sept. 2. 

Richard Madigan, of Haverstock-Hill, Middlesex, civil engineer, for ~ Impro 
in railway turn tables.” Sept. 2. i Е Ме 

Charies Chabot, of Skinner. street, Snow-hill, City, tiacographer and engraver, for “ I 
provements in rallway carri. and in the buffers and othe 

sonar iver tinges, еге other apparatus connected 

Sykes Ward, of Leeds, for * Improvements in communicating motive power which 
applicable to working of breaks on railways; and also прес а Ы In cocomusicatt 
intelligence signals and motive power by the agency of voltaic agency.”"—Sept. 2. 

Thomas Foster, ef Streatham, Surrey, manufacturer, for “ Im ents in machine: 
for cutting India - rubber, in rendering fabrics waterproof, and in making articles 
fabrics 5o rendered; waterproof, and in dissolving india-rubber and other gums,” -U 


John Mitchell Rose, of the firm of Rudal! and Rose, of Tavistock-street, Covent- garden. 
musical instrument makers, for “certain Improvements in fi clario r 
similar wind-instramente.” (А communication.) September 6. e 

Henry Vint, of St. Mary's Lodge, Colchester, teman, for Improvem 
pelling ships, and 5 6. pa a =e 

John Barke Gustavas Ferryman, of Cheltenham, tle: fe 
ments in handles to be applied to various articles for containing: "qui 
lable to be epilt.”"—September 6. қ 

James Leadbetter, of Over Darwen, in the county of Lancaster, brazier, and Willies 

for “ certain improvements in machinery or app 


“certain Im 
ый prove 


Pierce, of tbe same place, mechanic, 
ratas for ralsing water and other fluids.”—Septsmber 
‘etree 3 ык ед Бы county of Lancaster machiae-maker, for 921 
a тас от - b 

р September S. combing » Wool, and other Gbrous 

Joseph Clinton Robertson, of Pleet-street, London, for “certain Improvements u 
manufacture of metals from ‘thelr ores.” (A communtestion.)—Septamber 9. 

James Sims, of Redruth, in the county of Cornwall, civil engineer, “certain 
provements in steam.engines.”—September 9. айы» 

Wiliam Gibbons, ef Corbyn's Hall, near Dudley, Wi for certain Impro 
ments is trussing beams and blr tan a rte ne! iona "8 

Thomas Вацте, Woburn-place, Middlesex, gentleman, for “ an Г mode > 
taining the watst of the human bod in a дага) S, iioa тиеді — 
venience resi! from too егісі 
bands, or girdles.” — September 9. А 

Joba Blyth, and Alfred Biyth, both of St. Aon’s, Limehouse neers, and Job: 
M'Culloch, of Masemore-cottages, Old Kent Road, Surrey, eho aia Ree “certain Ра 
provements in apparatus for distilling aod rectifying.” —September 9. 

Frederick Steiner, of Hyndhurn-eottage, Lancaster, for * Improvements in mame: 
facture of аларта Баа 9. a "ат 

Connor 8 242 A 3 the county or ET Ireland, for “certain Im. 
provem en produ power for barge of weapons and 
siles, and other purposes. — September f. 

William Brockedon. of Devenshire-street, Queen's Square, for “I: provements 
heating rooms or apartments.”—-September 9. Ў М = 

Clarence Augustus Kurts, of Manchester, for “certain Improvements in the mode off 
preparing sna Dalag. indigo in the dyeing and printing of woollen, cotton, and oth 


James Pitt, of Chi walk, Chelsea, for “ Im 
eee, 3 provements In apparatus 
David Morgan 


m sir bubbles.“ Bepiember 9. 
. n Septen per 16,77 80 7 Core Improvements Ia bolis, 
а оа та аа? stationer, for certain Improvements ln the mama. 


Arthur Harry Johnson, of Gresham-street, city, essayer, fer ““ Improvements In refining 
sliver aterials алса" вереш Я 


leed by effecting a saving іп one of the m: ber 23. 
Henry Newton, of Lisson Mill, Derby, cotton-spinner, for I. == грона 
and doubling сооп and other fibrous sabstances.”—-September 2 айы 
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THE MUSEUM OF ECONOMIC GEOLOGY. 
(With Twe Elevations, Plate XVII.) 


That species of astylar composition which is now geveraliy qualiŝed as 

the Italian “ palazzo” mode, admits of very great variety and freedom of 
design, and of во less diversity of character in regard to the degree of 
faish and decoration bestowed upon it; which latter may be carried if 
required to the point of the most intense richness. Unfortunately, how- 
ever, variety of design in regard to minor features and detail,—which 
constitutes almost the only species of variety a mere plane street-facade 
admits of,—seems rather to have been shunned than aimed at; it has beea 
во either without due study or else too timidly. The bew Museum we are 
now noticing has, therefore, caused us somewhat of an agreeable surprise, 
there being much in it that is quite out of the beaten track. In one 
respect, it certainly performs more than was to be looked for, since it gives 
as two totally distinct pieces of architectare, its two facades contribuung 
а very marked architectaral feature to separate streets—vis., to both 
Jermyn-street and Piccadilly. That seither froat bespeaks the actual 
purpose of the building at ali distinctly mast be admitted, for there 
is more of Club-house physiognomy, especially in the Jermyn-street 
front, than of what expresses sach а public institution as a Museum. It 
will besides be objected perhaps by some, that the Piccadilly front із 
defective as a front, there being there neither entrance nor the appearance 
of any, bat the entrance must be sought for in anotber and far less public 
street. Another circumstance, which, if not exactly a fault, is not in 
accordance with the laws of composition for what shows itself as a dis- 
tinot facade, is that the Piccadilly front having an even number of aper- 
tares (six) on a foor, presents no ceotral feature. Stili there is merit 
enough to counterbalance, or more than counterbalance, what only very 
rigorous criticism iodeed is likely to take exception to. 

To begin with the Jermyn-street front. as the entrance one, although the 
design consists of what seem, when described in words alone, very 
commonplace features and arrangement, it exhibits a far greater than 
usual degree of artistic treatment. In fact, the door, or we shouid term it 
portal, is almost an unique example here,—noble and even imposing for 
its amplitude, and though simple іп its general composition, singularly 
rich in design. Ав example of the kind was much wanted among us, 
the entrance doorways and doors, even in оог principal publio buildings, 
being, if not all of them exactly insignificant, deficient in grandeur. Even 
the best of our clab-houses are not distinguished by any excellence іп 
regard to such feature; in some of them, on the совігагу, the entrance 
doors аге altogether of the most ordinary character. Мг. Pensethorne, 
thes, has taken an equally decided and happy step forwards in astylar 
composition, by making bie door the focus of it as it were,—the prin- 
cipal feature io it of all, on which the eye rests with contealmest and 
satisfaction, it finding there sufficient to interest and detain it. In 
addition to richness of the architectural dressing, the doors themselves 
will be decorated by elaborately carved panelling ; wherefore we purpose 
showing them and the doorway, together with some other details, drawn on 
a larger scale, The opening of the door measures 6 feet 6 inches, by 16 
feet high, and the entire composition 11 feet by 23 feet, which proportions 
аге as remarkable as the dimensions are uousual,—that is, except in опе 
or two buildiugs where а siugle large doorway, or else a central опе ac- 
compauied by two lesser ones, is placed withia a portico or other columaar 
composition. There is, as far as we are aware, but one other astylar 
façade which is at all remarkable for the importance given to the dour, 
namcly, the Hall of Commerce, in Threadneedle-street, unless the large 
door in the west frout of the Bank may also be quoted as an instance; 
although with regard to the latter, it should be observed, it belongs to what, 
if ia that part of it it may be termed astylar piece of architecture, is not а 
fenestrated one. Both those examples, however, are of very plaln design, 
more especially with regard to the doors themselves. Exquisite taste of 
embellishment, together with perfect completeness of decoration, is to be 
found in the doors withia the portico of St. Paacras’ Church, which ought 
to have led not, indeed, to direct imitation—and they themselves are only 
direct imitations—bat to similar laudable ambition on other occasions. 

Perhaps it will be thought that we dwell, if not too long, too exclusively 
upon that single feature in the Jerymo-street front of the building; yet 
hardly сав its value be too forcibly insisted ороп, more especiaily as there 
is nothing іо the mere name of “ door,” as in that of “ portico,” to charac- 
terise or appear to characterise a design when merely spoken of. Yet we 
would readily give half. a- doxen of our usual Doric or lonic porticoes for 
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one such a portal as that we аге noticing. It gives a decided physiognomy 
to the whole facade ; which, if that were taken away, becomes comparatively 
tame and uninteresting. This last remark may seem to imply something 
like an unfavourable opinion as to the general design, taken independently 
of that single feature. Yet it ouyht not to do во, seeing how many build- 
ings we have whose sole merit—or we should rather say whose architec- 
tural pretension altogether—oonsists in its having а few columns put up 
against it for a portico, and without which there would frequently be no- 
thing whatever at all answering to even the most ordinary notions of de- 
sign. There are, besides, many Gothic buildings whose fronts would be 
almost vacant and featureless were it not (ог а doorway or portal which 
imparts interest, and sometimes в very peculiar and piquant charm to the 
whole. For making this observation we are not to be understood as in- 
tendiog to insinuate that it so far bolds good here, that, with the exception 
of the door, the other features possess тегу little value or interest. Many 
of them, on the contrary, afford evidence of laudable stedy of detail, and 
highly commendable attention to those minuter but not ieast precious 
touches in design, which bespeak the artist. 

The Piccadilly fagade—but по, we will reserve that till oar next num- 
ber, when we hope to be able to enter into some description of the designs 
for the interior also. 


HISTORY OF ARCHITECTURE IN GREAT BRITAIN. 1 


A Brief Sketch or Epitome of the Кім and Progress of Architecture 
in Great Britain. By James Е.м. 


% Epitomes are helpful to the memory, and of good private use.” 
біһ Henry Worron, 


(Continued from pege 302.) 
Aboat the same time that James Wyatt flourished under the 
of George III. and the ieading aristocracy of Eugland, tho leash of archi- 
tectaral brothers, the Adelphi Adams, arose and took their ground on the 
architectural battle-field, with distinguished success, They have ro- 
corded their relationship in the Anglo-Hellenic term of the Adelphi build- 
ings, between the Strand and the Thames; and their names by Robert, 
James, John, and Adam streets, Adelpbi. One of these, the author and de- 
lineator of “ Dioelesian's Palace at Spatatro,” had travelled to, and enriched 
bis coustry’s literature by his description of that оосе gorgeous assemblage 
ofarchiteetare, sculpture, and painting. Like W yatt, һе endeavoured to in- 
troduce a пет style, but it was not derived from so pure a source, Neither 
of these able men were imbued with so manly a taste as Jones, Wren, 
Lord Barlingtoa, and Kent; the latter of whom has beea befure noticed ia 
connection, as an artist, draughtsman and painter, with Lord Burlington. 
Іо fact, he was not solely an architect, but the able and not always tastefal 
assistant to his noble patron. As a painter, һе may be classed with the 
Verrio, La Guerre, Thornhill, and Kneller schools, He was considered a 
man of taste, was an abie landscape gariener, and was much consulted as 
such dy the nobility aod gentry of his time. Ав editor of Joves’s architece 
taral works, and joint editor with Ripley and Ware of Sir Robert Wal- 
pole’s seat at Houghton, in Norfolk,” he showed great industry aad talent, 
particularly ia the correct way in which һе delineated the ornamental de- 
tails. From bis intimacy with Lord Burlington and other distinguished 
men, he was often cousulted by the fashionable world upon affairs of art; 
aad is said to have seat a lady to court in a brocaded silk dress of his de- 
sign, upon which were wrought temples, statues, fountains, triomphal 
arches, in all the glories of the five orders of architecture; makiag the lady 
а walking Palladio in petticoats, and ber hooped rotunda a veritable tem- 
ple of the Cytherean goddess. He was also occasionally employed as an 
illustrator of books, among which was Tonson's edition of “Сау” Fables,” 
Іо these bis professional knowledge is showu to advantage іп bis interior 
of the theatre which forms the head-piece to the fable of the two monkeys; 
who, gravely seated in one of the stage boxes, are criticising the effurts of 
the rupe-dancer on the stage to imitate their agility, asking 
Ho can these clumey things, Hke me, 
Fiy with a bound from tree iq tree 
The interior of the library wherein are the learned elephant and the book - 
44 
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seller, the sick man’s chamber, and the court of Death, exhibit his archi- 
teciural knowledge; whilst the decorated gardens in which are the poet 
and the rose (said to be a portrait of Gay), and the gardener and the hog, 
show him as a designer of gardens. 

Wyatt, as before remarked, was an architect; во was originally Robert 
Adam ; bat the firm of “ Adam brothers” were speculative builders. The 
‘district called by them the Adelphi, is the greatest of their works in this 
department; and their overgrown speculations in Edinburgh left the modern 
Athens for many years almost as much a heap of architectural ruins as 
was its ancient namesake. 

The style of architectnre aimed at hy the brothers in their Adelphi build - 
ings was the psendo- Grecian used іп the decline of art by the emperor 
Diocleslan and his artists. The great difference of level between the high 
street of the Strand and the left bank of the Thames, upon which they 
erected these buildings, was fliled up by a range of warehouses and wharfs 
covered by arches, which formed the basement of the terrace and dwelling 
houses above. The range of houses built upon the terrace facing the 
Thames is planned with great skill for domestic use und comfort.* 
So are the two streets at the eastern and western extremities, which 
form detached wings aud connect the series of dwellings into a whole 
as a composition. The street which runs from east to west on the 
northern side of the main building, and carried on by a range of similar 
desigu into the Strand, contains the mansion, museum, and great room 

· belonging to the Society for the Encouragement of Arts, Manufactures, 
and Commerce, and some houses of a larger size than those which face 
the river, used as private hotels, offices, and chambers for professional 
men. The leading decorations аге a series of very narrow pilasters be- 
tweeu the windows, supporting cornices of no precise order, but all pro- 
fusely enriched with foliage and arabesques in low relief, of the Dioclesian 
style. The most striking defect of this desigu, considered ая an architec- 
tural composition, is а jack of boldness in projection and recession, which 
causes ап uninteresting flatness, for want of a due proportion of light and 
shade, that mars the whole design. The projectioas of the pilasters are 
too small, and the reveals of the windows too shallow, to produce that artist- 
like effect which could alone give its author the name of architect. The 
whole mass bears more the appearance of a building speculation than the 
work of an architect who sought for ап enduring name, These defects аге 
the more to be lamented, as they occupy the finest situation on the north 
bank of the metropolitan part of the Thames. The buildings not only ap- 
pear fragile, but are actually во, and exbibit many symptoms not only of 
decay, but of unscientific construction and ill.selected materials. The 
plain and ornamental stucco work that embellished the exterior of these 
houses, formed of lime mixed with oi! (the original of Hamelin’s mastic), 
dignified by royal letters patent and the sounding name of Adam’s cement, 
has failed in many places, and been replaced by plain pilasters, unor- 
namented capitals, and flat surfaces of Roman cement, The endeavour to 
give an architectaral character to the shop frente, by substituting termini, 
busts, and semi-caryatides, instead of the common stall-board and story- 
posts of their London predecessors, not only deserves praise, but followers, 

The south front of the edifice belongiag to the Society for the Encourage- 
ment of Arts, &c., is іп а more manly and architectural style than any other 
өп the Adelphi estate. The principal or one-pair story consists of a tetra- 
style attached portico of three-quarter columns, supported by an appropriate 
ground story. The columns are of the Tonic order, rather too sleader iu 
proportion for the intermediate cheracter of the order, which should bear a 
just medium between the robast Doric and the delicate Corinthian, They 
sapport ап entablature and pediment, which being carried into the two fiat 
wings of the adjoining portions of the building, possess no artistical mean- 
ing, and are a mere ornamental appendage stuck on to the plain front of a 
large house consisting of windows and piers only. 

Brother Robert desigoed and executed many buildings of a similar 
character іо Scotland, and published a volume iliastrative of their details 
іп 1764; and also a folio volume, marked with indusiry, pains-taking re- 
search, and graphic correctness, of the ruins of Dioclesian’s palace at Spala- 
ко. Не was patronised by the Earl of Bate, through whese influence he 
was appointed arobitect to the king for Scotland; and was for some time 
superintendent of the works al the Royal-hospital, Greenwich, and erected 
a pavilion in the Dioclesian style at each end of the terrace, one inscribed 
with the паше of George III., aad the other Queen Charlotte. 

The brothers Robert and James published their joint architectural works 


E This terrace ls celebrated as belag Selsoted Dy Gorriek a residence wherein to 

ttie creates of Ris days On an occasional yisit, oote asked him whether he — 
інші his the tragedian replied, uT do not Баст but І will measure," о 
ћи reture seid, Ч hare aot, for is le only two feet eleven inches,” 
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in three volumes folio, of whicb the first two were published in 1764, and 
the third іп 1622. Of brother John we have no Шегагу records but chat 
of his name at the согпег of one of his streets in the Adelphi. 

Among the best works of the Adams іп the metropolis аге a mansion in 
the north-west corner of St. James’s-square, moch resembling the stack-on 
pseudo portico of the Society of Arts; Lanedowne-house, on the south side 
of Berkeley-square, a large and commodions mansion with a body and two 
wings, the former decorated with the same lank and meagre attached 
columns of the Ionic order that disfigure all the works of the Adams. The 
spacious conrt-yard in front left ample room for a real portico, but they 
did not avail themselves of the opportunity. This mansion was celebrated 
in the lifetime of the late marquis, by whom it was built, for that collection 
of ancient statues, busts, and rellefs, kaown by the name of Lansdowne 
marbles. The Royal Academy, aboat fifty years ago, thought the principal 
elevation of this structure to be of sufficient importance to form a stady for 
its architectural students, and gave a silver medal for the best geometrical 
elevation, tinted and shaded, with a duplicate in outline, correctly finished 
from actual measurement. The Adams also erected the street-front of 
Drapers’-hall, in Throgmorton-street ; some well-built houses opposite, 
whose interiors bear marks of a better architectural character than most 
others of their period; and the street-front of Skinners’-hal}, on Dowgate- 
hill, in the City, marked by a similar tameness of character as the before- 
mentioned works іп the Adelphi. 

If the Adams left no followers of their vitiated Spalatro style of decora- 
tion, they have been followed lu their pseado-Greek, which, like the lady 
Aaglo-Gallio of the circulating libraries, has invaded our national cock- 
neyisms. Some learned Thebans at Waterford, who built a large waree 
house-like row of houses on the right bank of the beautiful river Suir, have 
named it, after the mode of the Adams, the Adelphi-terrace ; во also did two 
comedians, who agreed like anything but brothers, alter the name of the 
Вапврагей to that of the Adelphi theatre; and a widow, not to be outdone 
іш Greek by her neighbours, named her stali the Adelphi oyster-rooms ; 
and а classical gin-ahop on the other side has assamed the name of the 
Adelphi wine-vaults, by an only brother. 

James Stuart, who received the honourable addition of“ Athenian” pro- 
Gxed to his name, returned to England about the time that the Adams 
were flourishing іп Dioclesian glory. This eminent man was more of an 
artist than a practical architect, although he delineated the geomotrisal 
details of the art with mathematical precision, and drew the human figure 
and sculptural embellishments with correctness and taste. 

The first accurate knowledge which the people of Епгоре received of the 
Athenian antiquities was given Ьу the publication of Dr. 8роп and Sir 
George Wheler, who both fortanately travelled before the Venetian siege. 
Travels and deseriptious of that part of Greece afterwards became more 
пашеговв and more sought for. In 1751 Stuart, assisted by Pars, a painter, 
and Revett, an excellent geometrician, empioyed three years in measuriog 
and delineating the principal antiquities in Athens and its vicinity. In 
1764 the London Dilettanti Society commissioned Dr. Chandler, a learned 
and investigating mun, to examine and report upon these unedited antiqui- 
ties. Le Roi, a French artist of some ability, visited Athens abont the 
same time as Stuart, and foisted erroneous accounts and deiineations of 
them upou the poblic. 

The drawings and delineations of Stuart aud his companions soon became 
knowu among the higher and learned classes of England, who duly appre- 
ciated the high taste of refinement and purity exhibited in this grand style 
of art, now known to them for the first time. Preparations were made for 
their publication with such rapidity, the progress of which was much assisted 
by the perfect state in which these artists brought over the drawings, that in 
1768 they were presented to the public under the title оѓ“ The Antiquities 
of Atheus, measured and delineated, by James Stuart, F.R.S., F.S.A, 
and Nicholas Revert, paiuters and architects, 4 vols. fol. 1768. 

Оп the occurrence of a vacancy he was appointed by George IIT. to the 
office of architect and surveyor of buildings to Greenwich-bospital, which 
afforded a comfortable leisure to the industrious Athenian traveller. Dur- 
ing the time of bis bolding this office, the chapel and a great part of its 
bell-tower were cousamed by fire, and Stuart desigued and superiuteaded 
their restoration. The whole of its exterior he rebuilt, with due regard to 
the honoured name of Wren, precisely іп the manuer іп which that great 
architect left them; but the interior he remodelled after the Athenian style, 
which is scarcely so suitable for such an interior ав was the bolder aed 
more decided style of Wren. It is, however, to be admired as the Sree 
actual execution of Attic detail in England, аз well as (ог the chastened. 
parity which pervades the whole desiga. Benjamin West, theo а youeg 
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тап, whose powers as an historical painter were soon perceived by the king, 
painted a large picture for its altar-piece ; the subject selected by his ma- 
jeaty was St. Paul's escape after his shipwreck on the island of Malta, 
and his miraculous shaking off the viper that had fastened upon his hand, 
withoat injury. This picture is generally esteemed to be one of West’s 
master-pieces; another being the stoning of St. Stephen in Wren’s neglected 
gem of art, the church of St. Stephen, Walbrook. The chapel of Green- 
wich-hospital also shows West to advantage as a sculptor, in some low 
reliefs of the history of St. Paul іп the panels of the polpit. 

No event that ever occurred in the history of architecture in England, 
and thence throughout all Europe, produced so sudden, decided, and benefi- 
cial an effect as did the works of James Stuart. 11 surprised and delighted 
the learned and admirers of art; the majestic grandeur and simplicity of 
form exhibited in the general outline of its beautiful temples, and the ex- 
quisite purity and elegance of detail shown in all the profiles of his mould- 
ings, fascinated the eye of taste. The natoral form, in which everything 
was subservient to utility, proved how pure was the taste of the elegant 
Athenians. Nor did the contrast between the works of these ancient 
architects and their successors and self-called followers strike the mind 
with less force. Unlike the Romans, there were по pediments under pedi- 
ments, or under porticoes, or in the interior of buildings,—to which absurdi- 
fies the Romans were so partial, as to draw down the rebuke of Cicero, that 
his countrymen were so fond of pediments, that if they had to erect a tem- 
ple in Olympus to the Jupiter Impluvius,“ they would cover it with а 
roof and decorate it with pediments, 

Nor was the contrast greater in the details of their mouldings; those of 
the Romans being all subservient to the circle and its parts, whilst those 
of the Greeks defied the mechanical slavery of the carpenter’s compasses. 
Ellipses, parabolas, and other elegaot sections of the cone, are the elements 
of all their curves, and their Ionic volutes bid proud defiance to the com- 
passes of Batty Langley and the ingenious mode of striking the Ionic 
volute invented by those eminent Italian architects, Scamozzi, Vignola, 
and Andrea Palladio. Let the eye of taste decide between the echinus of 
Athenian architecture and the ovolo of the Roman; the ey шайбою of the 
Greek and the ogee (what a name!) of the Roman; the bold, manly, 
and elegant curvature, amenable to no compasses but those which the artist 
carries in his eye, of that type of the Lonle order іп the temple on the 
Ilissus, or the more beautiful complicated sweeps that form the elegant cur- 
vatares of those of Minerva Polias, one of which is in the British Museam, 
with any Rowan or Italian example that ever existed in type or in book, 
from VItruvius to Borromini. 

It has been the fashion of late with certain sclolists to decry Greek 
architecture as а heresy, a mere ephemeral fashion, a style of bygone times 
not worth reviviag ; and among others, calling themselves architects, that it 
із good for its remote antiquity, but has been greatly improved by the Ro- 
mans and Italians, Have we uot, say they, added two orders, the Tuscan 
and the Composite, to the origiual three? Fluted und cabled and pearled 
and olived and bedizened the Corinthian, making it as бопе as а May-day 
queen? Angularized or Scamozsied the volutes, lengthened the shafts, 
bolstered the frieze like the side of a Dutch cheese, and modillionized its 
cornice, that Ictinas would not know bis own invention; added ogees and 
annulets and colarinos to the unfinished capital of Minerva Parthenon; and 
а handsome base to its shaft, like a buckled shoe to a naked foot,—and call 
you not these improvements and additions to the bald Greek style ?— Bald 
it is, indeed, as weed by some of modern times; making a miniature model 
of the majestic temple of Minerva an entrance stuck upon the flank of a 
hage dead wall, or, 

“To what vile uses may we come, Horatio,” 
to serve as the passage to a stinking stable-yard. To transform the beau- 
tiful style of the temple of Bacchus at Teos—the god who rivalled Apollo 
in youth and beauty, and shared with him the attentions of the muses and 
the graces—to the embellishments of gonrmandising eating-houses, or to the 
still more debased temples of intemperance, the Bacchus of the gin-shop ; 
the god to whom Gay іп his fable of the “ Court of Death,” gave the waad 
of pre-eminence before all his other faithful subjects, saying emphatically, 
He shares their mirth, their social joys, 
And as a courted guest, destroys ; 


The charge on him must justly fall, 
Who finds emp: oyment for you all.“ 


Fusell, on being asked whether there was not much breadth of style in 
опе of these Anglo-Greco plagiaries, replied, ‘that if baldness was breadth, 
it was broad enough in all conscience.” 

See, say the Romanists to the Grecians, how gaily we have dressed your 


unked Venus—now nobly we have attired your slim Apollo—how we have. 


oo 
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fed and fractified your barren Teian god?—You have, indeed, sighs а 
venerable Greek, clothed the Venus of Praxiteles with a head · dress of wool 
and powder, like Ramsay’s portrait of good Queen Charlotte; given her a 
boddice, hoop, and farthingale, with high-heeled pointed-toed shoes, like 
Bird's statue of Queen Anne in St. Paul's churchyard ; transformed the 
Hyperean curls of the Delphic god into a periwig of George the Second ; 
cut and concealed the rest of the manly beauties of the son of Latona in 
attire, like one of Hogarth's coxcombs ; and fructified the Grecian Bacchus 
into a genuine city Silenus, bursting with dropsy, gout, and apoplexy. 

Greek art may be reviled, but let its revilers equal it if they can,—to 
surpass it is beyond their powers: hence the cause why they traduce what 
they cannot understand. Samuel Johnson, on finding a Greek quotation 
amidst some modern trash, like “а green Oasis in a desert world,” exclaimed, 
“So much Greek, so much gold.” So does the man of true taste on viewing 
the architecture and sculpture of the godlike Greeks. 

About the same period with Chambers, Wyatt, and the Adams, flourished 
other architectural stars of lesser brilliancy. Ware, who assisted Kent and 
Ripley ia the delineations of Walpole’s mansion at Houghton, and known by 
his ponderous folio, “А Complete Body of Architecture,” published іп 1768, 
sas bulky and as little read as the statutes at large in an alderman’s library. 
Brettingham, the architect of Holkham, in Norfolk, the plans, elevations, 
and sections of which, togetber with a description of the statues, pictures, 
and drawings, he published in a folio volame іп 1773. He also designed and 
executed the handsome mansion near the south-west angle of St. James’s- 
square, London, now the town residence of the Bishops of Winchester; and 
a few other works of less importance, but none marked by any distinctive 
character. 

Among the architectural publications of this period, useful alike to the 
student and amateur, may be enumerated the works of the collected designs 
of Inigo Jones, Palladio, Scamozzi, Perrault, &c., by Kent, Lord Burlington, 
Leoni, James, and Ware, which were, however, for a time swallowed up by 
the magic wand of Stuart, as that of Moses did those of the Egyptians be- 
fore Pharoah. 

James also flourished about this period, and is best known to architectural 
critics by his Hawkemoorian churches of Greenwich and Deptford; the 
former of which was judiciously selected, a few years since, by the Royal 
Academy, as an architectural competition for its silver medal students, 

Paine also enjoyed a portion of the royal and noble patronage of the 
country in the same era; he built the pretty bridge over the Thames at 
Richmond, and made some pleasing additions, in the Elizabethan style, to 
bis own residence at Addlestone, near Chertsey, Snrrey, which was (от many 
years the hospitable residence of the late Sir Charles Wetberell, of legal and 
facetious memory. Paine was опе of the attached surveyors ef the · crown 
in the Land-revenue department, and had considerable practice as an archi- 
tect among the nobllity. None of his works, however, entitle him to the 
name of a master in his art, nor have distioguished him from the herd of 
servile imitators of the Italian school. The plans are all well arranged aad 
commodious, sound lu construction, and well built; but as meagre іп 
originslity of style as the most servile copyiat of the common-place school 
to which he belonged. Не did tbat which it would be well if better archi- 
tects would imitate—namely, published bis works; one entitled Pians, 
Elevations, and Sections of Noblemen’s and Gentlemen's Houses, Же. бс.» 
execnted in various parts of England,” 2 vols, folio, 1767, 1783; and the 
other, Plans, Rievations, Sections, end Ornaments of the Mansion-House 
of Doncaster,” folio, 1751. ) 

The early part of the reign of George III., so prolific іп works on art, 
produced Cameron’s elaborate treatise, “ Оп the Baths of the Romans,” in 
which be successfully explained and improved the “ Restorations” of Palla- 
dio, It was pnblished in 1772. Colin Campbell also published his very 
useful work, the Vitruvins Britannicus,” in four consecutive volnmes, 
between the years 1715 aod 1771; to which Woolf and Ganden respectively 
added supplementary volumes, of equal skill and correctness. More recently, 
Richardson added another volume, so much inferior to its predecessors, that 
the work was discontinued. 

The latter part of this fertile period produced Robert Milne, a popil, I 
believe, of Robert Adam; at all events, һе was of the same country and 
school. Like Wren, he exbibited precocious talents; for scarcely at the age 
of manhood, he triumpbantly bore away the first prise іп the first class 
of architecture at Rome, and bad the houour of being the first Briton who 
obtained a premiam for art in that city. He was not only a Protestant— 
and consequently a heretic, in the estimation of the professors of the primi- 
tive faith——but was also of that anti-Papistical sect, a Scotch Calvinist, The 
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superabundant ceremonials of the church of Rome which he witnessed in 
this very heart of popery, the profligate manners and lives of its professors, 
and the unceremonious style of worship of his own church, perhaps led to 
that contempt which Milne always impatiently exhibited, even at the decent 
ceremonies and more simple garb of the church of England. Before he had 
completed his studies in Rome, he sent over in competition, end conquered 
all his opponents, for his Blackfriare’-bridge, a work of skill and some 
originality. Milne’s style was too decidedly Roman for the day; but, to his 
houonr be it spoken, his love and affection for our great metropolitan struc- 
ture, St. Paul's, of which be long held the place of surveyor, was such, that 
he never would see it defaced or altered, or spoiled in any way; and scarcely 
a week of hia long life passed without him giving it a personal survey. 

Milne never did anything better than his Roman design, which was in 
every way worthy of one of the best disciples of one of the best architec- 
tural schoois the world has ever produced. It formed a becoming ornament 
of his study or sanctum sancforem, at his residence at the New River head, 
Clerkenwell. I have often admired it in my youthful days, with its Italien 
inscription “ Primo premio Roberto Milne, Scozzese, Roma,” with its date 
and something else which I have forgotten, or регһара never understood,— 
Italian being іп those days as great а stumbling-block to me as St. Paul's 
doctrine was to the Greeks; and I feared even to ask this architectural 
Aristarchas anything more than the mere subject before us. He was a man 
of austere manners, of violent temper, and appeared to have a contempt for 
every art but his own and for every person bat himself. In some of his 
ebnilitions of temper, he bas been known to kick the clothes and tools of 
workmen, who have dared to reply to him, out of windows and into holes 
in the streets, and has been obliged to fly from the effects of their excited 
wrath. One of these, an Irishman, said that “ Mr. Millen,” as be called 
him, “ was a rale jintleman, but as hot as pepper and as proud as а Lucifer.” 
Peace be to his remains, which quietly repose hy the slde of his great pre- 
decessor, in that noble cathedral which was built by the one and sustained 
by the other. 

This architect is not known for many other works than his Blackfriars’. 
bridge; a few bridges, and perhaps one or two mansions, in Scotland; the 
buildings and machinery of the New River company; and а very common- 
place elevation to the east front of Stationers’-hall, Ludgate-hill. The 
principal employment of bis latter years was that of architectural curator to 
St. Paul's cathedral, architect and surveyor of haildings to the Stationers’ 
company, and engineer to the New River company; dividing his time 
between his two official residences at either end of that river—its spring or 
sonrce at Amwell, near Ware, ір Hertfordshire, and its other end at Clerken- 
well, erroneously called the New River head,—it being the reservoir which 
aupplies, dy steam machinery, such parts of the metropolis that are served 
by the company. 

Sir Robert Taylor, а man of great capacity, occupied a distinguished sta- 
tion in Tertio-Georgian era. He was one of the chief architects to the 
crown, and architect to that opuleut body the Governor and Company of the 
Bank of England, when it began to expand its buildings to the right and to 
the left of that comparatively small edifice which was more than adequate to 
ite necessities on Its establishment in the reiga of William III. He had much 
private practice, and wes known for three-fourths of a century to every 
architect, surveyor, builder, and lawyer in the metropolis, for his celebrated, 
incomprehensible, and contradictory Building Act, which is only surpassed 
in litigious absurdities by he successor. He educated many pupile, to whom 
he gave either districts under the Building Act, or appointments in the office 
of the Board of Works. It is true, that попе of them proved to be men of 
taste; but they were all thoronghly men of business, high honour, and 

ntegrity. It is probable that he intended his son to be a great artist, for he 

gave bim the powerful name of Michael Angelo; as did another more recent 
architect name his scion Christopher Wren. Poor little Christopher, how. 
ever, died young, and destroyed all hopes of his rivalling his namesake: bat 
Michael Angelo Taylor lived to be a respectable whig member of parliament 
—the best tempered whig that perbaps ever lived, and the giver of the beat 
dinners that ever did honour to Spring-gardens. 

The atyle of Sir Robert Taylor was founded upon the best Romen exam- 
ples, resembling іп its finest points those of his cotemporary, Sir Willian 
Chambers; bat he far excelled him in scientific construction and sound 
building. He found a pretty design for a tetrastyle portico and pediment, 
with lateral columns of a very elegantly- proportloned Corinthian order raised 
upon pedestals, іп Chambers’s work on * Civil Architecture,” confessedly 
borrowed from an anonymous Italian architect. These he repeated on either 
‘aide of the coarse Tonis centre of the Bank of England іп a very pretty but 
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unconnected manner. The whole of this front, which extended from the 
corner of Princes-street to Bartholomew-lane, has been replaced by the 
massive and masterly composition of Soane, of which more will be said 
hereafter. In another part of this building is a quadrangle on the western 
side, which is still preserved in almost ite original freshness, а very choice 
example of Taylor’s akilfal adaptation of this tasteful precedent of the 
Corinthian order. In the centre is a pleasant city garden, with a few 
verdant lime trees that give variety to the picture. The former facade, next 
Threadneedle street, being a screen wall to the internal edifices, had no 
apertures, and was more а copy from Chambers’s work than the one in 
question; which, being an interior court, and giving light to the directors’ 
parlour and other important rooms in that edifice, is decorated by а спев of 
exquisitely-proportioned Venetian windows, which adds а charm to the com- 
position that the original design is much in want of. There is not an exe- 
a 1 8 i P decorative Greco-Romano style in Europe, that more 
rves the titles of tasteful and elegant than does t 
of Sir Robert Taylor. е 8 

The two islands of houses that stood between Threadneedle-street and 
Cornhill, called Bank-buildings, that were taken down to make way for the 
Royal Exchange and the open area on its western front, and which жеге 
occupied by some banking - houses and insurance companies, were а master- 
piece of street architectare, putting situation aside, not surpassed by any in 
Europe. Upon a massive stylovate, that gave height and light to the base- 
ment stories, was raised an attached colonnade of as elegant a Rouran-Dorie 
aa ever emanated from the pencil of a modern architect. The intercolem- 
niations were filled with doors and windows as necessity and internal con- 
venience required, deeply recessed and with bold reveals that served for 
every purpose of office or shop. The upper part consisted of а lofty 
elevation of well-proportioned windows with architectaral stone dressings, 
with tbat breadth between them which characterise all this architect's 
works, This peculiar characteristic is particularly noticeable 16 the lofty 
mansion on the western side of Tower-bill, in which the proportions of the 
windows show the loftiness of the stories within. This character, which 
gives such harmony and grandeur to the elevations of Sir Robert Taylor, 
was so perplexing to the architect (?) of Phillimore-place, Kensington, that 
he filled the interval between the one and two-pair stories windows with 
little panels, which, if left open, might have intimated that they were 
windows to that bungliog Italian contrivance, a mezzanine story; bat which 
he rather chose to fill with ornaments (1) of sculptured swage, representing 
wet cloths hang upon pegs ;—he would doubtlessly have filled Sir Robert's 
broad spaces with similar imitations, King George the Third, who often 
passed through Kensington in his ronte from London to Windsor, named 
that specimen of Kensingtonian architecture, Dishclout-row. 

Another fine specimen of Sir Robert's tastefal design is almost lost in the 
narrow but wealthy way of Lombard-street. It was originally erected for u 
banking-house, but is now occupied by the Pelican Life Assurance company, 
and is situated on the north side of the street, nearly opposite Abebureb. 
lane. The basement story is formed of a solid atylovate, which serves for a 
base to the Doric order of the lofty ground atory. It is of the same classical 
Roman-Doric that he used in the Bank-batldings. The one-peir story is 
lighted by three well-proportioned semicircular-headed windows; and above, 
a row of attic windows. at snch a distance from those below them as woald 
have induced the Kensington architect to have bang out his flags of distrese. 
Every admirer of architecture should teke a view of this excellent devign 
before the genius of wide streets takes it away. The well designed group of 
sculpture by De Veare, which designates the nature of the office, and dis- 
figures the design, must not be taken inte consideration іп the estimation of 
the architectural beauties of the edifice, to which it does not belong, and 
can only be considered as a good thing ill applied. 

A smaller, but not less tasteful, example of this architect's peculiar ак 
is to be found in the pretty villa which he erected for Sir Charles Asgill, on 
the margio of the Thames at Richmond. Without a column, without a 
pilaster, without anything appertaining to the five orders,—with nothing 
that can be strictly called architectural but the centalived cornice, such м 
шей by Inigo Jones iu Covent garden chureh—he has composed an edifice 
so picturesque in form, and plsyfal in light and shade, that may defy compe- 
tition from such simple materials, The centre stends forward aad rises 
higher than the two attached wings; a three-windowed bow projects from 
the centre and rises the entire height; the ground story is rusticated and 
surmounted by а atringcourse and dadoed moulding, upon which rests the 
windows of the one-pair Могу; square attic windows mark the upper story 
of the centre, and the projecting cornice crowns it in front and sides; the 
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wings form semi-pediments, resting agaist the fanke aad centre, looking 
Hke contreforts or buttresses to the main buildiag. The eastern and weste 
em fronte—for there аге по flank walls—hbave similar bows to the ground 
story, only the upper parts of whieh form balconies to the superior story. 

Looking at this villa from the opposite side of the river, or from the river 
itself, the pyramidal form of the composition, aided by the beautiful trees 
and scenery which surround it, give it an indescribable grace of picturesque 
beauty, that must find value іп a painter's eye. Had the architect separated 
the villa from the road by a parapet-wall or balustrade, half its picturesque 
beauty would have been lost. Instead of which, he has enclosed ita lawa 
by a mere protective row of iron rails, which makes the river appear to be 
part and parcel of the design. Nor is ita appearance from the east or the 
west, on the Richmond side of the river, less perfect or beautiful, showing 
that the architect must have designed it en masse and in perspective, like a 
painter; and not on the drawing-board, with a T-square and compasses, like 
а carpenter. 

Surely Sir Robert Taylor must take his place among the greatest of Eng- 
lish architects. 

(To be continued.) 


CANDIDUS’S NOTE-BOOK. 
FASCICULUS LXXV. 


“41 must bave liberty 
Withal, as large a charter as the winds, 
To blow on whom I please.“ 


1. Now that Punch has pounced npon the palace, people will, perhaps, 
begin to open their eyes to that architectural enormity, and also to open 
tbeir mouths pretty freely on the subject. At least so it is to be hoped, 
since it is only by elamouring, and clamouring very loudly indeed, that we 
саз hope to pat а stop to similar delinquencies sgainst teste, and similar 
mismanagewent for the future. One would have thought that just after the 
outcry about the “ Arch and Statue,” all those who were іп any way con- 
cerned with the projected alteration of the Palace, would have exercised a 
little discretion, aud paid some little show of deference to public feeling. 
Instead of which, the only caution taken was the most поһарру one, as it 
now proves, of precipitating the business in the most hurried manner,—not 
altogether without reason, though а very bad one, for never would the public 
voice have sanctiuned such a design for the occasion as that which received 
the irt of parliament. It may be questioned if any one individual— 
even any one of those who affixed their signatures to the designs presented 
“to both Houses —bestowed апу sort of examination upon them. If they 
really did do so, what is to be thought of their judgment? Or was it taken 
for granted that the designs had been duly examined and fully considered hy 
some responsible authority? Where responsibility for the choice actually 
lies, it is easier to guess than it may be exactly decorous to say. Assuredly 
not with the architect himeelf, for his incapacity would have been barmless, 
had it not been for the incapacity of judgment or careless indiscretion which 
saffered him to be employed. The lady who can dismiss a minister from her 
council board, can surely dismiss an architect from her service. At any 
rate there was по necessity for her employing that particular architect on an 
occasion that did not fall within the course of his usual official duties. 

IL Buckiogham Palace looks if not exactly more insignificant in style, of 
far more plebeian quality than before, and is, besides, greatly worse than 
ever as ап architectural composition, the addition to it forming а lumpish 
mass, which, owing to its jutting out abruptly from the two low wings which 
are left standing, seems to encroach upon and disfigure the Park. Previous 
to the alteration, the principal mass of building bad at any rate an architec- 
tural framing to it, whereas the present “ facade” has none. Not only do 
the above-mentioned portions not belong to it, but they cense it to appear 
more lampish—more of an excrescence than it otherwise might do. Were 
royal palaces erected every day, we could tolerate а few blunders now and 
then, in the hope of obtaining something very much better the next time; 
bat such not being the case, the utmost ought to be made of the opportunity 
which actually occurs ; every possible precaution ought to be taken to insure 
pot а merely good, but a very superior design ; and Mr. Blore’s most assuredly 
does not answer to such character, since spart from all its other numereus 
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deficiencies, it does not exhibit а single touch of imagination, or fancy, or 
artistic feeling. In sad and sober truth, the design is nothing more or less 
than the production of а Peckeniffian drawing-board. Altogether of the 
moet ordinary quality, it manifests impotence of conception, and total want 
of imagination and fancy, whether as regards the whole or the separate parte. 
Yet, as the bailding stood before it was begun to be doctored, there was 
touch in it to prompt contrivance, since it beld out many tolerably obvious 
hints for improvement, all which have now been overlooked. As far as the 
public are concerned with it, the Palace is worse than ever—a more de- 
eidedly offensive architectural object than before, and the very reverse of any 
improvement to the Park. And what renders the matter ali the more pro- 
vokiogly vexatious is that not the slightest pains were taken to endeavour te 
satisfy the public. Vastindeed must have been the opinion of, and the con- 
fidence іп, Mr. Blore’s talent, to abide by such а ч Hobeon’s choice,” with- 
out letting there be even so much as a chance for anything more worthy the 
occasion being produced. One thing at least ought to have been seriously 
considered, namely, that little less than assured certainty of success war- 
ranted the risking such a decisive step as the one taken,—one that only the 
most complete success could justify. Had we been taken by an agreeable 
snrprise,—had—after all the misgivings and apprehensions excited by very 
suspicious mysteriousness—-the new facade burst upon us arrayed in beauty 
and magnificeace, there could then have been no question as to the propriety 
of a mode of procedure that might up to that time have appeared both arbi- 
trary and injudicious, both of which, we conceive, it will be considered now. 
As the patron of the Institute of British Architects, her Majesty might surely 
have afforded those whom she so royally and graciously conatenances, the 
opportunity of exerting their talents on an occasion that ought to have ia- 
spirited and inspired them. There are persons in the world who are гө 
exceedingly clever and Machiavellian that they over-reach and cheat them- 
selves; who has done so in this particular instance, we will not say; nor 
should we so much саге, were it not that John Bull pays for all із more 
ways than one,—not in pocket merely, but in reputation also. Foreigners 
will now hsve fresh cause to sneer at his taste, or the taste foisted upon 
him. They—happy dogs! may grin, while we can only groan. Аз to Mr. 
Blore, he may console himself one way, since he may now truly remark with 
Byron, that he got up one morning and found himself famous—his name ia 
everybody’s mouth, from north to south,—his fame (not quite the best) 
spreading wide from east to west, or what's the same, spreading at least 
from west to east. Still no one cries encore! to the achievements of the 
far-famed Blore. 

III, Should the Architectoral Association act up to its professions and 
intentions, much benefit msy be anticipated from it. It promises to call 
the attention of the student to what is so greatly neglected, or ratber 
altogether overlooked, in bis ordinary professional education namely, 
artistic apprehension of architecture, as distinct from mere building, in ite 
quality of fine art. The Association consists chiefly of junlora, —and it is 
to the juniors and the rising generation іп the profession, that we must look 
forward for more liberal, enlarged, and worthy notions than those which 
have hitherto prevailed in these latter times, when the art has degenerated 
into what is little more than empirical routine on the one band, and 
twaddling pedantry on the other. Since they seem so disposed, let the 
seniors іп the profession go comfortably to sleep, provided the juniors are 
awake, and awake a better state of things. Let them boldly break the 
trammels io which their art has so long been conflued,—fetters of unbend- 
ing iron to the timid and the weak, but feeble as cobwebs to the firm asd 
the resolute,—the mere бішау spider-spinnings of pedantic brains. 

IV. The nation is, it seems—at least, according to some people's fan- 
cies—very much richer than it was a short time ago, in consequence of 
the prodigiously valuable acquisition of Shakspeare’s Новво— е oaly 
house, by the by, that can be called his, be being now ejected and kicked 
out from his legitimate dramatic domicile—the theatre. Shakspeare’s 
House! what an immense quantity of drivelting sentiment was poured 
out just before the time uf the sale of that rabbishly old tenement! Yet 
we laugh and sneer at, and ridicole the revereace of Roman Catholics fer 
relics as besotted superstition,—our own Protestant superstitions being at 
the same time not a whit Jess absurd and crazy. However others may be 
affected at the sight of them, I know not; but sach vulgar objects as 
Wilkie’s palette, in the pedestal of his statue at the National Gallery, and 
Nelson’s coat, in the Painted - hall at Greenwich, only excite my thorough 
cobtempt, as the veriest buffoonery aping reverential admiration and affes- 
Ноо. This species ef superstition becomes little less than downright 
imbecillity, when the objects of И are absolately insignificant and nister- 
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esting in themselves, and have во other value than their very problematical 
gensineness,—es із the case with the two reliques afore-named, it being 
jost as likely as not that that identical palette was never in Wilkie’s 
hands, or that identical coat upon Nelson’s back. Again, as to Shaks- 
poare's Hoese, it is quite certain that no such inviolable precautions were 
taken to preserve it for ever and а day intact, as were taken by Soane to 
maintain his domicile in all its pristine excellence. 

V. That our late Greekomania should now be greatly chilled, is no 
wonder, for our Grecianism had fairly worn itself out. It was in a manner 
starved to death, owing to its not having received the slightest nourish- 
ment from any new ideas infased into it. Nothing more was made of it 
than just what it was at first. Instead of attempting to treat it with free 
artistic gusto, to mould it according to actual circumstances, and also to 
keep up consistently, through every part of а building, the style so dio- 
tated, we contented ourselves with little more than copying in the most 
humdrum manner the fronts of ancient temples for classical porticoes, 
with no other variations than Doric, Ionic, and Corinthian—tetrastyle, 
hexastyle, and octastyle. Nearly one and all were the merest mechanical 
copies; and precisely the same examples were repeated over and over 
again, in the most wearisome manner. It seemed as if we were ambitious 
of rendering the scanty resources of design aſſorded by Grecian architec- 
tare, even when availed of to its fullest extent, still more scanty, by 
exploding all but one or two of the most familiar examples. Nor was 
penury of ideas and inventive taste all, there being also, for the most part, 
great penuriousness in the general design of the buildings themselves and 
their execution. Іп many instances, even the ordinary decencies of design 
were wholly disregarded,—wherefore, in spite of their Greek columns, 
the would-be classical structures proclaimed themselves to be arrant 
Cockneyism, and that of the very worst and most vulgar Kind of ай, 
because accompanied by despicably paltry affectations. Nevertheless, 
such things were admired,—were complimented in newspapers, and ex- 
tolled ia guide-books, which exultingly called the attentlon of visitors to 
what they described as “а great ornament to our town.”—In а word, we 
had, by the unhappy use we made of it, converted Greek architecture 
into the most humdrum sort of design. Nay, it seems to have paralysed 
our powers of design and composition altogether, so that the only alterna- 
tive left us was to escape from it by plunging headlong into the Gothic and 
Italian styles, 

УІ. No one сар say that I do not encore Buckingham Palace, after one 
fashion at least; for my pen is itching to twitch at it agnin—le voici / 


Ove vast difference, I ween, 
пата нама 

nd our overgrewn 

Ts—to speak more in gri than In malice— 
The fret has the whose name ! the Pitti, 


We, a petty pitiful palace. 
We groan, we grin by turns at it, nor groan the less when we consider 
what our neighbours have lately made of their—not royal, but municipel 
palace, the Hotel de Ville at Paris, whose Grand Gallery, or banquetting- 
room, quite eclipses our House of Peers, and all else that is contemplated 
for the interior of the Palace of Westminster. 

VII. A Real Architectural Dictionary is a desideratum not likely to be 
speedily supplied. By real is to be understood one which treats of things; 
one therefore, which, Instead of confining itself—if not exactly to mere defini- 
tions, to a very brief account of the respective matters, should enter fully 
into the sabjects connected with the terms explaiued, and supposing a work 
to be execated satisfactorily, some of the articles would require to be of 
considerable length. And to be well executed, it onght to be exclusively 
architectural, otherwise it would exceed all convenient bounds, there being 
a very great deal, bitherto scarcely touched at all in any shape, that would 
come under cognizance in such a work. In fact, as compared with its 
mass and the number of pablications belonging to it, architectural litera- 
ture is remarkably meagre as to substance, and in regard to information to 
be derived from it, The greater portion consists of what is very little 
more than repetition, and that mere compilation, with scarcely so much as 
a fresh thonght or remark infused into it. What work can we find which 
goes into the subject—and a very important and highly interesting one it 
is—of architoctaral Composition? In fact, the term itself is altogether 
ignored in dictionaries calling thsmselves architectural ones, although it 
would afford matter not merely for pages, bot for entire volumes, Never- 
theless, not во much as а single one on it has been produced. “ Effect” — 
which, by the by, belongs to and is included in Compositzon is another 
term that would form an article of some length in a dictionary of the kind 
in question. A great number of other terms, expressive of different 
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qualities and characters, but now rendered almost unůmeaning by the 
indiscriminate and ignorant manner іп which they are applied—often at 
mere random—would require to be introduced, and to be most carefully 
analysed and explained,—explained moreover by copious instances and 
examples; because, without such express elucidation, criticism becomes 
mere fumbling in the dark, whereas in architecture it cannot possibly be 
rendered too definite and exact. Take “Simplicity,’—ask апу man sup- 
posed to be tolerably ax fait in architecture what be understands by it, 
and instead of an intelligible reply you will get a vast deal of hemming 
and ba’ ing, and perhaps at last the very profound information that Sim- 
plicity is—Simplicity ; and so throughout the entire list. Not least strange 
of ali is it, that in dictionaries, glossaries, or whatever else they are styled, 
of the ciass alluded to, no notice is taken of such exceedingly obvious 
terms as Cinque-cento, Renaissance, Rococo, Louis Quatorze mode, оғ 
Italian style generally, with the Florentine and Venetian in particular. 
What exemplary attention Nicholson bestowed on his Architectural Dic- 
tionary may be conceived from the almost incredible fact of his omitting, 
inter alia, the term “ Spire; one which, if properly drawn np, would 
have brought together some account and description of all the principal 
structures of that class. Both “ Campanile” and “ Belvedere Tower” 
might also be made to furnish very interesting articles, There are besides 
а prodigious number of similar matters aod terms, which, if not exactly 
passed over altogether, have hitherto been dismissed with exceedingly 
jejune notices of them. As far as it goes, Parker’s Glossary is the best 
work we have of the kind, is economical in form and admirable in some 
of its wood - cut illustrations; but it is so exclusively mediwval, that it 
would have been better had it confined itself entirely to the architecture of 
that period, without pretending to embrace Grecian, Roman, and Ita- 
lian,” which are treated so very begrudgingly as to be made to appear 
comparatively quite secondary, if not actually unworthy ; whereas, іп a 
work of the kind, whatever is introduced at all, ought to obtain due and 
impartial attention. Had the last-mentioned styles been omitted by Par- 
ker, as not comiog within his plan, there would then have been an opesing 
for a similar illustrated “ Glossary,” exclusively devoted ia turn to them. 


VENICE; AND HER ARTS, 
By Frepericx Lusn. 


O Italy, the fallen! once thy soul 

Of high and noble Impulses was full, 

And in its lofty might conid spurn controul, 

And find з for all things beautiful. 

Noble and lovely in thy pride thou wert 3 

O wherefore could’st thou bear to stoop so low? 

Better have died thy freedom to assert, 

Than tamely crouch ‘neath the degrading blow! 

1 the vast Koowied Ta o'er тінін wide plains, 
sweeping like a mighty rushing win 

Has геасћ' e’en thee, and іп thy languid veins 

The isq to thyself be kind, 

Call the oid high feelings to thine heart, 

And let it glow once more with Freedom, Trnth, and Art! 


Аккв А. Ғазмонт. 

А city, like Venice, so extraordinary іп its position; rising out of the 
pea as if by enchantment ; presenting so many picturesque appearances; 
end unfolding in the pages of its history so much of the fairy-tale and 
Fomance, cannot but be beheld with emotions the most lively and enthusi- 
astic. In many respects, she is not aulike what we conceive from descrip- 
Чоп ancient Tyre to have been, and fully deserves the euiogium that was 
passed upon that celebrated capital:“ Thou art a merchant of the people 
for many isles. . . thy borders аге in the midst of the seas, thy builders 
have perfected thy beauty... princes were thy merchants, and occupied 
in thy fairs; and chief of all spices, with ali precious stones and gold and 
chests of rich apparel, were amongst thy merchandise....thou wast re- 
plenished and made very glorious іп the midst of the seas.“ 

The sensations which Venice produces are the more powerfally pre- 
served, from the fact that the spot, which has witnessed some of the most 
interesting events that have occurred in Europe, and which displays some 
of the most wonderful and curious creations of the ingenuity of man, 
receives a considerable degree of its spleudour and attraction from the 
beautiful climate and glowing sun of the Adriatic, in which it was cradled. 
Viewed when her spires, her cupolas, and palaces are suffused with the 
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rudy rays of the setting sun, or repese іп the silvery moonlight; at Ave 
Maria, when the bells proclaim the hour of prayer, or musio sends forth 
its streams of harmony from the crowded Pineva; or at midnight, when 
the impassioned notes of some gondolier’s song or lover’s serenade alone 
break the prevailing tranqnillity ;—the sonnds and the emotions which are 
then heard and experienced—the purity and intensity of which are іп- 
creased by a profound silence and а still atmosphere—impress this city 
of poetry and song for ever upon our recollection. 

Venice is proverbial, even in Italy, for the beauty of her sunsets, and 
it will not be a matter of surprise to those who consider the influence of 
external objects over the feelings and imagination, why the Venetian 
painters—Giorgione, Titian, Tintoretto, &c.—acquired such perfection of 
colouring, and warmed the subjects depicted on their canvas with the 
resplendent hues of their native skies. A clear perception of the beautiful 
in nature; a lively fancy easily captivated by the charnis of that colour 
which surrouaded them, joined to a power of imitation which enabled 
them to express It in their productions, making their pictures look as 
thoogh the suu shed its dyes of gold, vermilion, and purple upon them,— 
stamped the golden period of the Venetian school of painting with a 
magical brilliancy and splendour of colouring, whieh, as it sprang out of 
natural feelings, aod was grounded on the most poetical associations, so 
it was the beautiful and striking feature that characterized this school ; 
а palm of merit which none other has been able to dispute with them. 
Although belonging to the ornamental style—placed hy Reynolds іп the 
second rank next to the grand style, and considered inferior to the Roman 
yet “the national genius,” as Lanzi says, “ always lively and joyous, 
sought to develope itself in more brilliant colours than those of any other 
school ;” and we trace this feeling not only in their architecture and іп the 
architectural accessories of their pictures, but find it entering into every 
thing they undertake, and investing with greater show and pomp their 
favourite festivals, their regattas, processions, and all their public exhibi- 
tions. Besides, the climate and scenery of Venice—without even referring 
to those popular games and festivals, which were so many theatres for 
poetry and opportunities for displaying the artistic talent of the people 
demanded from the arts a degree of splendour which in other places 
would have been deemed superfluous and ostentatious. Those arts, more- 
over, in contributing to the scenery, were іп return heightened by the 
climate ; all received additional lustre from the pure light under which 
they were exhibited. It is this which so strongly augments the effect of 
every feature of the landscape; and, at the same time, leaves such vivid 
impressions on the spectator : which makes the foliage of the trees glow 
like emerald; and the islands aad gardens seem as though they floated in 
а оса of sapphire. 

It is this climate—the lominous, phosphoric hase that warme and gilds 
aod shines upon Venice—as well as the orieutel aspect of the city 
which the traveller gazing upon knows to be the chosen abode of the 
genius of the arte and poetry; and as sack, although the hackneyed 
sounds of the world are removed from it—though it never hears the tramp 
of borse or the “ car rattling o er the stony street””—yet he will not expe- 
ессе the melancholy and depression that is engendered beneath the 
gloom of the lengthened arcades of Bologna, or the solitary, deserted 
streets of Ferrara. 

The poet or artist, yielding to the charms which are scattered over 
Venice іп snch profusion; looking upou the pearls and precious stones 
whioh shine in the crown of the Queen of the Adriatie; the dazzling robe 
in which sbe is arrayed, as she sits “ enthroned on her hundred isles ;” as 
he listens to the tones of sweetest melody, and catches the Penne of 
delicious петог as he glides over canals meandering” 


———— by шару a dome 

—— and many a stately portico, 

The statues гаод' along an asure sky; 

Bras meny e a pile in more than Eastern pride, 

the residence of merchans-kings 

The te fronts of some, tho’ Time had аһа them, 

Btill glowing with the richest bues of art, 

As tho’ the wealth within them bad run o'er уе 
will feel that this city, selected as it was for enacting, as it must have 
enhanced, those pageantries and ceremonials for which it was renowned 
іп the days of its republic, must suggest to the Venetians of the present 
day, when thinking of its faded glories, the lamentation, so applicable to 
many other cities of the past—Venesia/ Venezia! Venerta! Venezia, 


non è pid com’ era prima / 
a "о poem of " italy,” 


THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 


343 


It cannot be uoprofitable or uninteresting to allude to some of the arts 
which adora this beautiful city,—aerte of which it has been miserably 
despoiled by wars; yet of which, snficient remains to convince us that 
they were cultivated and brought by the Venetians to a very high degree 
of splendour. Sansovino, their historian, aoquaints us, that in the most 
flourishing period of Venite, there was not а city іп the world which pos- 
sessed so many works collected from antiquity, or could boast of such 
large galleries of pictures, statues, bassi-relievi, bronzes, engraved stones 
and metals, mosaics, tapestries, and all kinds of inlaid work; and that 
the opulent citizens and wealthy patricians, ambitious to amass everything 
that was a token of wealth, indication of commerce, or evidence of refine- 
ment, endeavoured to outvie each other in the number and beauty of these 
productions. But these were acquired, perbaps, more from foreign, than 
from the sources of their own country: and the slightest investigation into 
the history of this city, and the causes of its greatness and wealth, soen 
lays open to us the beneficial tendency of commerce upon the arts—and 
through this channel, a way to their increase and prosperity. Тһе enter- 
prising and “devoted hands of patriots,” who, driven by Attila, set to 
work, like beavers, and built Venice on wooden pileg in the ebbing aud 
flowing tide, would not be wanting, nor their sons neither, in their com- 
mand over the riches of the East, &c., by ploughing the ocean and navi- 
gating along the ancient seats of the fine arts upon the Asiatic and 
Grecian coasts, the shores of the tropical peninsulas, and the islands 
which stad the Archipelago, for the purpose of there founding colonies 
and emporiums of commerce—by means of intercourse with which, their 
first city would grow rich, beaatiful, and prosperous. And such was the 
case. The treasures of art and the relics of antiquity, accumulated 
from foreign conntries, were contrihated towards the adorning of churches 
and public edifices; were the cause of that ornamental character, yet 
heterogeneous mixture, which we see іп many of the buildings ; and many 
of them enriched, and still exist in, the galleries of the old palaces of the 
Pisani, Contarini, Cornari, Grimani, and of other ancient patrician fami- 
lies; — each of which, whilst displaying an example of curious aod 
beautiful architectare in itself, contains also a moseum for the study 
and admiration of the antique, 

The influence of commerce over the fine arts of Venice was great; and 
although the state could not boast of much extent of territory, nor a large 
amoant of population—yet, by extending their commercial relations with 
other countries, and imitating as it were the example of ancient Tyre or 
Carthage, their fame and their sovereignty was conspicnous, and excited 
the envy of maay а cotemporary repablic. The skilled pilots who traf- 
Goked in the marts of the Levant, and broaght home cunning artificers 
from Arabia, and Grecian artists from the Lower Empire, were the true 
pioneers of civilization. To the labours of these foreignera, Venice and 
the Venetians аге greatiy indebted,—not ouly for the Byzantine architee- 
ture of St. Mark (of which they are so justly proud), and of many other 
of the earlier edifices in this style, but likewise to the curious art of 
mosaic and various tesselated work with which it abounds. These 
pictore-like representations, so particularly appropriate to the decorations 
of either Gothic or Byzantine chusches, possess distinguished advantages 
over frescoes, ia point of permanency of colour. Many very ancient 
specimens still remain—even such as have been exposed to the action ef 
the open air, although their durability is seldom put to this trial; yet, in 
the case of freeco-paintings which have been exposed to the sirocco and 
the sea-breense, the vividness of their original tints has entirely faded 
away,—the sabjest, under such influences, being sometimes scarcely 
discernible. 

The early mosaics extant ln Venice are considered by some writers as 
being the first essays of the art of painting in that city; bat, as Lanai 
remarks, іп bis account of the Venetian painters—“ the artificers, however 
rade, must have been acquainted, in some degree, with the art of painting ; 
uone being enabled to work in mosaie who had not previously designed 
and coloured, upon pasteboard or cartoon, the composition they intended 
to execute.”* 

The same author mentions some mosaics of Grado, wrought in the sixth 
century (а century or more after the foundation of Venice, which was 
about д.р. 451), those of Torcello, and a few other specimens that appeared 
in Venice, in the islands, and in Terra Firma, produced at periods subse- 
quent to the fnorease of the grandeur of the Venetian state, which attaised 
ita climax soon after the taking of Constantinople, in 1904. About the 
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year 1070, the Doge Selvo invited mosaic-workers from the eapital of 
Byzantiam, to adorn the basilica of St. Mark, for in that the Venetians 
were desirous to emulate or surpass the church of S. Sophia. Andrea 
Тай, a Florentine, cotemporary with Cimabue, studied under those 
Grecian artists; from whom he obtained the materials of that fame which 
he afterwards acquired in the mosaics executed by him in the baptistery 
əf his native city: and hence it is the opinion of Flaxman,* that the 
elements, as well as the perfection of the arts, have always been received, 
either immediately or intermediately, from the Greeks, by Western 
Europe ; although, he adds, this has been denied by Vasari—and, as far 
as concerns the Greek Christian paintings, does not seem to have been 
even suspected by Winckelmann. 

There are two sorts of mosaics, as they are also referable to two different 
epochs. The most ancient belong to the ſonndation of the basillca of 
St. Mark (at the close of the tenth century), and to tbe first introduction 
of this art into Italy from the Byzantines. The famous Pala d'Oro was 
executed by the mosaicisti of the first period, and which, entirely com- 
posed of plates and figures of gold and silver upon enamel, offers а 
beautiful example of the rich and elaborate workmanship of the Greeks 
of the Lower Empire. The mosaics which for contra-distinction we might 
сай modern, were commenced in the latter years of the fifteenth century, 
and аге attribnied chiefly to the two brothers Zaccati, Francesco and 
Valerlo, sons of the paloter Sebastiano Zuccati, of Trevisa, who instructed 
Titian in the elementary lessons of drawing. The Zuccati executed these 
mosaics by means of cartoons, drawn by the best artists of the time, and 
from copies furnished by Titian or Tintoretto. The subjects are generally 
conceived from the descriptions of the Old and New Testaments. f 

What, even at the present day, is so rich and spiendid in St. Mark’s, are 
the vaults of burnished gold; and it js these, with the sheen of various 
metals, bronze, silver, aud sparkling stones—vielag with the most bril. 
liantly-painted ornaments, Moorish and Bysantine—which give such а 
strong oriental character to this singular and interesting pile. The inlay- 
ing of gures in coloured pieces of stone on a surface of gold, perfectly 
corresponds with, and is analogous in effect to, the pictures of the Greeks, 
which were invariably painted on а guiden backgronod. Covering wood 
and other substances with this valuable material was common among the 
Egyptians, and was extensively practised by all the nations of antiquity. 
Vestiges of gold leaves and gilded ornaments are still traceable in the ruins 
of many ancient edifices in Greece, Persia, Arabia, Italy, and other coun- 
tries; and are often found in a high state of preservation. Although the 
golden vaults of San Marco may be tarnished by time, still it is easy to 
imagine how very beautiful must have been their appearance in by-gone 
days. The early Venetian painters used gold in their pictures, as if they 
thought it indispensable to the due representation of the gorgeous fêtes 
which were celebrated in their city: Gentile Bellini may be mentioned as 
ап instance, in bis paloting of the religions ceremony of Corpus Domini, 
in the Piazza di San Marco. For a long time afterwards, the Italians 
employed gold for the glories of their saints, and the fringes and ornaments 
of their costume, 

Painting on glass and in enamel, anotber art in which the Venetians 
excelled, was also in ancient times carried to a very great extent. The 
giass-houases at Alexandria were celebrated for the skill and ingeanity of 
the workmen, The Alexandrines were fond of exhibitlog glass cups, 
which sparkled with colours of every kind, at their grand festivals. This 
art was thence imported into Venice, and down to the present moment has 
had a great deal of attention devoted to it; for none can be insensible to 
the magical brilliancy reflected from the ancient windows of foreign or 
British cathedrals. When it was bat little known, a transparent marble 
or alabaster of beautiful colours, called lapis specularis, was sometimes 
as а substitute introduced for effect іп the windows of churches; as we 
see, for one, in San Miniato at Florence. 

The Saracens introduced inte Venice tapestries from Cairo, as tbat city 
was famous for the manufacture of them; and the processions which con- 
veyed thence to Mecca the most beautiful hangings which Cairo could 
produce, was quite a religions affair, and was got ap entirely regardless of 
expense. This ceremony is described by bishop Pococke іп his Travels 
іп the East.” 

Tapestries were and are at this day the great ornament of churches іп 
Italy and all Roman catholic countries, the finest being copies of cele- 


ж * Lectures on Sculpture.” 

% Of the capability of mosale to produce all the tones and ations of light and 
shade equally with tbe brush, we have convincing 3 proofs in Ms coor of ЕН hael’s 
“"Trapafiguration,” in St. Peter's, Rome ; which is a close resemblance of, and mils- 
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brated pictures, sometimes імпей from the Gobelin manufactory, and аге 
exhibited to the public on the occasion of any great festival; and none so 
fond of doing во as the Venetians. 

In Venice, and in all other states—especially in the early periods of 
their history and civiiization—those artists and artificers were at а high 
preminm who excelled in mosaic, іп gilding, іп the working of different 
metals, in weaving cloths and silks, in colouring glass, ог іп painting op 
walls; and these arts, valued on account of their curions and elaborate 
execution, which far surpassed the material, as weli as for the effect which 
they imparted to civil and religious edifices, obtained the universal and 
lasting favour of all civilised and enlightened cvuntries : the knowledge of 
the principles and processes employed in them spread rapidly throughout 
the whole of Europe; the moderns contributed to their perfection; and 
they were most assiduously cultivated by the monks during the middle 
ages. The greatest artists have not disdained to make researches into 
these subjects, being sensibie of their utility ia point of decoration, and as 
being auxiliaries to more noble arts: Michael Angelo turned his attention 
this way; and Ciamplui, in his “ Vetera Monumenta,” prefaces his history 
of the ancient basilicas with an enquiry, illustrated by plates, into the 
antiquity of mosaics, attributing their invention to the Greeks of the 
Lower Empire. 

We have above alluded to some of the arts which originally belonged 
to, and were introduced into Venice from, the Asiatic and Arab countries, 
because of the oriental physiognomy which she first assumed from this 
connexion and influence; and pursuing this track, we shall pow mention 
the vestiges of Загасепіс architecture which she presents, together with 
its characteristics,—before speaking of Venice after the Italian invasion 
of the new bnt beautiful style of the cingue-ceanto. 

St. Mark’s deserves our firat consideration, being the most oriental of 
all the edifices ia Venice, and the most remarkable in Christendom. Come 
bining, as it were, the mosque or Mahommedan house of prayer with the 
Christian temple—loaded alike with the productions of art and the tro- 
phies of conquest—there is probably no other edifice іп the world which 
appeals to the spectator by so many powerful associations, or is suggestive 
of such extraordinary reflections, as St. Mark's. It із the primary aod 
princlpal object which excites the curiosity and fills the imagination of the 
traveller in Venice: let him have visited what wonders he may, its strange 
but beautiful façade will strike him as something that has no parallel. 
Although there are mingled together details the most heterogeneous and 
strangely sorted, still the effect of its colours aad proportions enchant, as if 
the beantifol Byzantine and Arabic styles compensated for and concealed 
the boldness of a work which was produced in contradiction to the severe 
rules of art. Then, singular enough, althongh the Venetians can boast of 
no hippodrome, neither indulge in horsemanship or steeple-chases, yet 
they can point with national pride to the four bronze steeds over the central 
porch of their cathedral,*—for they are monuments of their former great- 
ness, though not, unfortunately, works of а fret - rate character. 

The exterior of St. Mark’s, with its domes and minarets, its height from 
the gronnd, and its profusion of ornament, resembles a mosque of the 
Saracens ; whilst within, it is more like a Mussulman than a Christian 
temple. There its narrow naves, instead of terminating in light and lofty 
arches, are confined and roofed-in by low, heavy vaults. Vet these vaults, 
covered over with gold, are supported by upwards of five hundred columns 
of precious marble, veined, black, and white; alabaster, bronze, serpen- 
tine, and verdo-antico; and the tesselated pavement is formed of most 
exquisite jasper and porphyry. The arabesques, chisellings, bas-reliefs, 
and stataary—tbe works severally, of antiquity, of the Byzantine artists, 
and of artists of a subsequent age—here appear as if in competition of 
their respective merits; whilst those portions of the walls and the vaultings 
which do not glitter with burnished gold or precious stones, contain the 
mosaics (already mentioned) of two separate epoche—those attributable 
to the Greeks, and those produced by the Italians. 

With all that has been said in praise of St, Mark’s, much has been said 
іп censure, and we can imagine such would be the case. There are some 
objects so entirely out of the ephere of the usual routine and exercise of 
the understanding and taste, that the mind, occupied and absorbed with 
others more congenial to its inclinations or habits, feels for the former no 


„It is astonishing,” wrote Hardon, “that the great principles of nature should have 
been so nea ly lost in the time between Phidias and Lysippns. Compare these two beads 
[the Bigin head and that by Lysippus]. The Elgin head is all trath: the other all man- 
пет. In the Lysippus’ head, the great characteristics of nature are violated for the sake 
of an artificial effect; in the former head, the great and inherent characteristics of nature 
are elevated without violation, Inasmuch as the Elgin horse's head differs from and із 
superior to the head by Lysippas, so do the rest of the Elgin marbles differ from aad ase 
superior to all other statues of this and erery subsequent age.” 
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interest or concern; rejects them, perhaps, with indifference and contempt; 
pronounces them as useless or absurd; or, at least, does not receive them 
as fit and welcome objects for its study and contemplation. Even the 
educated eye and cultivated taste of the real connolesear before St. Mark’s, 
may fail to see and discern its beauties, and may err іп the judgment and 
opinion he forms of it, by a mind unfavourably disposed towards it; 
incapable, from its condition, of becoming the reciplent of, or yielding 
assent to, its peculiar merits; and alike incapacitated to understand and 
enjoy them. Instead of testing a work and the qualities associated with 
it by the particular frame and constitation of onr own minds, and some 
standard of our own therein set up, it is essential in all criticism of fine 
art, to feel as the author or artist felt, to know with what idea and inten- 
tion be was animated and possessed, and to judge according to the circum- 
stances of the age in which it emanated, —if we would renounce partiality 
end avoid misinterpretation. Hence, Schlegel said: “Мо man has so 
deeply penetrated into the innermost spirit of Grecian art as Wiockelmann ; 
he transformed himself completely into an ancient, and seemingly lived in 
his own country, unmoved by its spirit and influences.”® 

Admitting all the faults of St. Mark’s; admitting that semi-barbaric 
character impressed upon It by the extravagant use of costly materials,— 
we mast, at the same time, confess that to our eyes this very wildness and 
exuberance caused much of the pleasing emotion we experienced. We 
thonght that its architectonio forms and ornaments (faulty as they are 
often considered to be by many Enropeans) were extremely effective ; 
and, although the boldest that the hand of man ever ventured to employ, 
that they were as appropriate and significant to the intentlons and pur- 
poses of St. Mark’s as could possibly be conceived. Long familiarity 
with its pecullarities only deepened this conviction. Long familiarity did 
not make it look ordinary or tame. But long, frequent, and intense con- 
templation only developed its beauties, and manifested its deep symbolical 
significance. 

It ls difficult, if not impossible, to do anything Ilke justice to St. Mark’s 
with the pen; nor is it intended to offer a complete description ;—pictures 
and dioramas can alone convey an adequate representation of its spleu- 
dour: to these we refer the reader, and we think that he will therein see a 
corroboration of our remarks— namely, that its architecture is in admirable 
keeping with the buildings which surround it; and that its effect, in its 
place and in relation to its scenery, is everything that could be desired, and 
the priocipal ornament and attraction of the great Square in which it is 
erecied. 


(To be continued.) 


Lectures on Dramatle Art and Literature. 


MUNICH IN 1847. 

Somewhat extraordinary it undeniably is that no English artist or pub- 
lisher should have thought it worth while to give us any illustrations of 
the capital of Bavaria, for besides that по engravings of the kind—that is, 
views of the modern, especially the recent structures at Munich, have been 
brought out іп Germany, they would have a chaoce of being very much 
better execnted here, there being in Germany itself no medium, apparently, 
between very expensive and large-sized works—consequently the very re- 
verse of popular in price or shape, and the most paltry productions con- 
ceiveable—the very doggrel of the pencil. Munich, as it now presents it- 
self, bas been styled the Paradise of Architects,—perhaps somewhat in- 
correctly, at least as far as English architects are concerned, since it must 
excite іп them saudry very unpalatable comparisons with aot build ings 
alone, but the general system of architectural management here at home— 
that is, if what seems to be conducted upon no systematic scheme of ma- 
nagement at all, can so be termed. What has been achieved of late years 
at Munich with comparatively limited means is almost incomprehensible to 
Englishmen; hut the great secret is, that if the means have been limited, 
the intelligence and the will that directed them have been great and energe- 
Че. We, оп the contrary—but comparisons are odorous, as Mrs. Malaprop 
says, therefore, perhaps, we had better drop them altogether, and forego 
avy allusions to royal taste and royal aympathy with Art, here at home. 

Among the more recent and as yet incomplete works at Munich is the 
“ Wittelsbacher Palast,” іп a style partakiag of our own later mediseva | 
architecture. The edifice is described as a quadrangular pile with four 
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octangular towers rising at ita corners, and with a projecting pavilion in 
the centre of the principal façade. The whole is partly of a warm red and 
partly of a decidedly yeliow tint, wherefore the building shows very forci- 
bly against a clear blue sky. Another building designed by the same 
architect (the late Professor Gärtner) is the Neue Friedhof or Cemetery, 
forming a quadrangular inclosure or Campo Santo, with forty-three arches 
ou each of its longer, and forty on each of its shorter sides, consequently 
nearly а square in its plan. АП the arches are thirteen feet in width, 
semicircular, or, to speak accurately, something more, the curve being just 
returned below the chord, whereby a peculiar expression and lightness аге 
imparted to the arches, which rest upon octangular pillars. In the spandrel 
surface between the arches is a medallion, and the elevations are finished 
by а console cornice. Internally, these arcades or cloisters have rich 
open-work timber ceilings, and their walls afford adequate spaces for both 
pictorial and sculpturesque decoration. How vastly superior, we шау re- 
mark, such a well disposed ensemble to the paltry higgledy-piggledy ap- 
pearance presented by our own modern cemeteries—that of Kensal Green 
especially, with its atrociously vulgar, not tocall them profane monuments, 
recording such worthies as Pill-Morrison, St. John Long, and Ducrow 
the equestrian—company in which no oue would care to be buried, lest— 
the readers will supply the hiatus. 

Not the least important huilding of all now in progress at Munich ів the 
Neue Pinakothek, which is intended for the reception of productions іп 
porcelain and glass-painting in the ground-floor rooms, and for pictures by 
modern artists in the upper ones. This second Pinakothek, the architect 
of which is Professor Voit, will not be so extensive an edifice as the first 
one, its length not exceeding 368 feet, while that of the other is 520. In 
regard to style and general form, also the arrangement of its plan, it will 
be somewhat similar, but in the physiognomy of its principal facade will 
be almost unique ; it being intended to decorate the whole of that its south- 
side, above the ground-floor, with mural painting. That surface, about 360 
feet in length, by 26 feet in height, will be divided longitudinally into vom- 
partments, so as to form a series of historical compositions, the cartoons for 
which have been already prepared by Kaulbach. The entrance is in the 
east front, and beyond the vestibule will be a double staircase—that is, 
two ascents, one on each side, conducting to the upper floor, first into five 
spacious exhibition rooms, with as many smaller ones on the south side, 
al! of which will be lighted entirely from above. Оп the north side of the 
middle suite of rooms, will be fourteen cabinets, each having a side light, 
and these will, of coursé, be accordingly appropriated to pictures of 
cabinet size. On this floor the western end of the plan will be occupied 
by a single room upwards of 90 hy 50 feet. It ls intended exclusively for 
the reception of a series of landscapes by Rottmann,—a set of views in 
Greece, which he was commlssioned to paint for the king. And that 
Rottmann’s-Saal, as it is to be named, will be so peculiar in character—so 
unlike all other picture-galleries or exhibition rooms, as to deserve bere 
such an account as we can at present give of it. It will be divided by 
columns into twenty-four іоќегсоїо тов or compartments around its sides, 
and of those compartments—which, we presume, will form distinct recesses, 
after the manner of those in the Glyptotheca of the Colosseum here in 
London, — twenty · hree will be occupied by as many landscapes; and besides 
that such uniform architectural arrangement is altogether uncommon in a gal- 
lery of the kind, the effect will be extraordinarily enhanced by the entirely 
novei mode of lighting adopted for it,—one that will realise ап idea which 
we ourselves have ere now entertained. No light will be admitted directly 
into the centre space or room itself, but only upon the walls within the 
compartments, so that while the space in which the spectator stands will 
be in demi-jour, the light will be thrown upon the paintings, each of which 
will be completely framed іп, as a separate view, by the two columns be- 
tween which it will be seen, whereby a considerable degree of illusion can 
hardly fail to be produced. Here then is an idea that might be turned to 
excellent account for a Panorama, since it would undoubtedly be an im- 
provement were the platform“ at such place of exhibition enclosed by 
columns or pillars of some kind supporting its roof. 

The Rottmaun's Saal, and the five-rooms іп the south-side of the build- 
ing, ав also the cabinets on the north-side, will be 26 feet high, but the five 
rooms іп the centre of the plan will be about 50 feet high to the summit 
of their sky-lights, wherefore that portion of the structure will form a lofty 
mass towering above the rest of it. Besides what is going on in public 
works, а fresh field for their talent is now opening itself to the Munich 
architects, several of whom, including Metzger, Bürklein, Brauomiihl, 
Moninger, and Kreuter, have erected various private mansions that de- 
serve to be accounted among the embellishments of the Bavarian capital. 
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Would that we could look to Sir Edward Lytton Bulwer and some of the 
other English visitors who are now there, for their bringing home with 
them a little of the cordial love of architeetnre which there prevails. 


THE BRITISH MUSEUM. 
No. IV. 

The collection of Greek and Roman domestic antiquities in what is 
called the Bronze Room, is at present in confusion and unlabelled, so that 
the examination is not very easy. 

Such a collection is particularly nseful to the student, as it enables him 
to get better ideas of the domestic life of the Greeks and Romans than he 
can from books and artistic works, and to correct his ideas as to their state 
of social advancement. The progress of the fine arts and of the mechanic 
arts is not necessarily correspondent ; and we may find a people producing 
the most beautiful sculpture and paintiog who want common comforts, or 
another whose painting is barbarous, but whose domestic arts are well 
cultivated, as for instance in the case of the Chinese. While the Athenians 
made a great stride іп sculpture between the time of the Egisa marbles 
and of Phidias, it may be taken for granted that the progress of the useful 
arts was not so great. The invention of a new machine would have been 
needful to effect any great change. While we look to the cultivation of 
the fine arts, as having an equivalent effect on the manners of the people 
and in the advancement of artistic manufactures, it is evidently unequal to 
the production of mechanic skill; and we must be careful not to rely too 
much upon artistic instruction, nor to push it too far, The existence in a 
country of a general and refined taste is not inconristent with the promo- 
tion of mechanical pursuits, and is favourable to them, but we must not try 
to give an artistic bias in education, At present our people get a good 
mechanical training, which makes them the best workmen in the world, 
and in trying to do more we must not lose this, 

One reason why the flonrishing state of the fine arts is no index of the 
state of the mechanical arts is, that the former are chiefly handmaids to 
wealth, and are employed either by a rich state, or by a few rich men, and 
are little enjoyed by the people individnally. While the Athenians were 
raising the Parthenon and pouring ont upon it all the riches of art, they 
themselves were living in wretched huts, which had no share іп the largess. 
While the head men of Rome were filling their palaces with the greatest 
works of old and new art, the people were as ill-lodged as whea Romulus 
and Remus began the town. The mechanical arts cannot, however, be 
pursued without all getting a share in their works. Sawed timber and 
wrought iron were luxuries among the ancients ; when towns were taken 
by the Greeks, the planks and beams, the hinges and the nails, were car- 
ried off as the worthiest part of the plunder, but as the stock got bigger 
all classes were able to get а share. The husbandman willingly gave food 
for a plough, an axe, а bolt, a kettle, or a pan; but he would unwill- 
ingly have given food for a carving or a painting, from which he could 
have got nothing back. The fne arts became the servants of the rich, the 
mechanical arts the servants of tbe poor. 

The бое arts are but one page io the history of civilization; the Egyp- 
tians could raise pyramids, the Russians have built a city of palaces, and 
have filled them with the choicest works of the west; bnt as in the former 
the people were wretched serfs, so they are in the latter. The state of the 
mechanical arts and their employment by all classes is а far better index 
of the conditlon of the people. Where the mechanical arts are degraded, 
as among the Romans, а slave-class must exist, and the free-class must be 
paupers, for idleness will do its work on all. In Ireland, if we have not 
slavery in the name of the law, yet slavery and pauperism are the lot of 
fhe people, and neglect of the mechanical arts may be reckoned among the 
concurring causes. Where so many hundreds of thousands of beggars are 
fed by the pauper-people, carpenters, smiths, quarrymen, masons, brick- 
makers, potters, bricklayers, and weavers might be as well fed. The Eng- 
lish beggar-class are the hand-loom weavers, the lace makers, and straw 
plaiters: those kept at the common charge break stones, grind bones, 
pick oakum, make and mend the roads. In Ireland the beggar-class do 
uothiug to keep up the common stock. 

So far as words go, freedom and the fine arts may be spoken of іп wider 
terms at Athens or at Corinth, than io London or іп New York; but to 
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judge we want something better than words. When we look at the bandi. 
work of the Egyptians, Greeks, or Romans, although we may acknowledge 
in some things very fair workmanship, yet on the whole we cannot but 
feel that the people could not have had the same comfort, and therefore not 
the same health and length of life as ourselves. The beariog npon the man 
is the measure of civilization, words do not give it. There is the same air, 
the same soil, and the same law in Ireland, as in England; and yet the 
former is as well known for its beggary, as the latter for its wealth. 

The reader of Thucydides, of Livy, and of Tacitus, may find in a hinge 
or a staple, а great commentary on the text of his author. He may see 
how painfully and how clamsily the commonest hardware was wrought, 
and һе may learn with what toil, with what time, and with what cost ап 
army or a feet was fitted up, and how great was the wreck when it was 
lost. It was shameful to lose a shield, because it took more to buy a shield 
than a man; the warrior who lost his armour, lost, like a knight of the 
middle ages, what it would take many rich fields to buy again. А part of 
such spoil was hallowed in the temples, an offering as rich as gold and 
silver. With us gold and brass are not linked together, for they are as 
the top and the bottom wide apart; with Homer, gold, bronze, silver and 
tin rank as costly metals, for the workmanship of all being alike, the dis- 
proportion of the price of the material was less, То burn the town was to 
ruin the commonwealth which held it, for the mason’s and carpenter’s tools 
were costly, the work was slow, and ап unsbeltered people could not raise 
another town. Hence we find towns, once powerful and thickly peopled, 
which never rose from the wreck which had been made of them; and others 
were only able to do so because the walls were readily patched up, or be- 
cause the foe had gone away by sea. It із for such reason that we have 
Cyclopean cities left to us as relics, which had been ruined in remote 
ages. 

The best beginning for a sound knowledge of history and the progress of 
civilization is to be laid down by carefully reading the works of Homer and 
Hesiod ; not the smoothed down Louis Quatorze Iliad of Pope, but the 
rough and ragged originals. From their works we get a knowledge of a 
people, afterwards highly polished, who beginning as wild robbers were 
then going through the first steps towards civilization. Not merely аге the 
manners drawn, but the houses, the fields, the tools. We see the king, the 
warrior, the priest, the soothsayer, the husbandman, the brass-smith, the 
potter, the honsewife, the Phosnician trader, and the eea-rover ; but we see 
moreover the rongh tillage of the fleld, the early seeds of art, the beginning 
of wealth. We have a lively painting of the dawn of civilization, such as 
Cook saw it in Tahiti or Hawaii. Io the British Museum we have the 
tools of the Maori and the paper-cloth of the Tahitian; but we have like. 
wise such weapons and such ornaments asthe Phoenician merchant sold to 
the Homeric-Greeks. Those who well study the Iliad, acknowledge a 
truthfulness in its drawlogs, which is the best seal of its antiquity, an anti- 
quity not forged by Pisistratus, or in any later times. Those may who 
Uke believe there never was a Homer, or that there were many, but that 
the Шай is a work of the time it holds forth to be, по well-thinking man 
will deny. To be able to feel this it is not enough to read the text—it is 
useless to read the Byzantine commentators or the scholastic commentators 
of these later times: what we have to study is the remains of ancient art 
and the relics of modern discovery, and not less those written records we 
have of those who, in our own day, have beeu eye-witnesses of all the 
phases of civilization. 

The lump of iron which Achilles gave as a prize in the death-games of 
his friend, would be of little worth now, thongh the giver buasted of it as 
enough to find all the iron а husbandman might want іп a long life. In 
the Museum we have spike nails, во highly thought of, that they are 
stamped by the maker; some with writing ata great length. A bronze 
tripod vase or brass kettle given by the same hero, raised the mirth of Vol- 
taire. Such vessels in the Museum show that with the rough tools of the 
workmen they must have been made with great labour. We must not look 


through the spectacles of a Voltaire, neither ів there any reason why we 


should read with less interest what Homer has sung of king Agamem- 
non or Achilles, than what Cook has written of king Terreoboo or of Omai. 
In the latter case we have the record not а century old, іп the former a 
quarter of a hundred centuries old; yet both are eqnally fresh, trothfal, and 
pleasing to a healthy mind. 

To understand the state of handicrafts among the Greeks and Romans, 
is to understand the political and social condition of the middle ages, and 
of those nations which in the present day are most behindband. In the 
overflowing of our material wealth we аге not ready to conceive how much 
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the commonest institutions among ourselves are hindered in their progress 
among people less favoured. The wisdom of those missionaries who teach 
their people the arts of life first, and religion afterwards, is approved by 
the evidence of experience. When а great change has been made іп the 
social condition, habits and thoughts of a people by materia] improvements, 
they are prepared to receive a great religious change. The old French 
lady who saw a balloon rise in the air for the first time, sorrowed that she 
should die before the art of living for ever would be found out. It is the 
nature of the human mind when struck by one wonder, to look out for 
others, and to give trust to the powers of him who has created the wonder. 
It has, however, been well observed that the Christian missionary in the 
Pacific, beginning in the wrong way, shakes the faith of the islanders іп 
their old worship, without giving them faith in а pew worshlp. A Dedalas, 
а Сесгорв, or а Cadmus, who taught the Greeks a пет art, might give 
them a new belief, or even teach them to worship himself. Among a rough 
people, little better than wild men in a wilderness, the clever workman be- 
came a lawgiver and a god; the use of a saw, the forging of a breast-plate, 
the weaving of a sail, were means of wealth and power where all others 
were without skill. 

When robbers overran the land and sea, a well hammered helmet, breast- 
plate, and spear, were among the best goods of every man; the king and 
the warrior were stronger in their armour than their courage; they trusted 
more to the dread they raised in their ill-armed foeman, more to the boast 
of power than the thrust of the sword. When one of Homer’s kings fights 
among the crowd he slays his many, but when king meets king the war 
becomes a war of words; Hector and Achilles strive which can outboast 
and frighten the other, and they only meet hand to hand when they cannot 
help it. The deeds іп the Iliad do not come up to the words, and fall far 
short of our measure of heroism, but they are quite in keeping, and Homer 
is none the less а true painter of men and manners. 

In Case 45 are several helmets, some of which are Greek, made to cover 
the face, with a nose-piece and slits for the eyes. These are made іп one 
piece without joint, and some of them seem to be cast. The metal 18 
bronze, and the workmanship is good. A phalanx so well armed and 
thoroughly trained must have formed a powerful force, well able to achieve 
the battles of Alexander. The work is among the best there is, and it 
hardly seems as if the light bronze swords could break through the thick- 
ness. This gives a reason why the soldiery trasted to the heavy spear 
and javelin. One of the helmets has a sheath to hold a nodding crest, and 
others are slightly ornamented. When polished these helmeta mast have 
shone brightly in the battle-field, as the poet tells ns. There would be по 
harm In polishing one to show the effect. 

In No. 46 аге two helmets and a shield, very richly embossed. They 
might stand in the Tower Museom without being outdone by the finest 
Milanese workmanship. 

In Nos. 42 and 48 are spear-heads, maces, swords, daggers, knives, and 
arrowheads, From the confusion, it is impossible to separate Greek work 
from Roman,—though this is not of so much moment, as whatever the 
Greeks could do the Romans had the advantage of. Rome had all the 
resources of Egyptian and Greek skill; yet how far was it behind the 
Rome of these days. 

In Мо. 46 are Roman weights. mostly of a solid bell- shape. with a ring 
or handie at the top. Some of them are large. There is nothing notice- 
able inthem. There are likewise scales of two kinds, the scalebeam and 
the pair of scales. The workmanship is good. The remains of Pompeii 
show that the Roman tradesmen were as well supplied with scales and 
weights as ours. The Roman weights have enabled antiquaries to ascer- 
tain the Roman pound, which is the original of the modern system of 
weights. Here are some large adze-heads of fair work. 

A tripod stand of bronze, іп No. 49, is a large and good piece of brass 
work. It is 23 feet high. Another is about 2 feet high, and of smaller 
proportions. 

The high tripod stand in No. 50, is a light and pretty design. А frame 
rests оп three sphynxes, each upheld by а caryatid, ending іп the curved 
leg. 

The chandelier іп No. 51, is a large piece of work. It is for twelve 
lights, made to hang ор io а hall or large room. The trimming of such 
lights must have been very troublesome. A hook, jointed on to a staple 
made to fix in a wall, is a good piece of smith’s work. The joint is weli 
made. Lamps were hung up against walls by such hooks, 
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In Nos. 59 and 53 are candelabra and stands. Some of these stands 
end іп hooks, and are made to hold lamps, sauce ladles, &o. They may 
de called Roman épergnes. 

In Nos. 54 and 55 are candelabra with flat tops, some 4 оғ 5 feet high, 
made to stand on the ground ; and others a foot high or so, to stand on the 
table. The small earthenware and bronze lamps were pot on the top of 
these candelabra. The lamp of the well-known shape, turned in our 
potteries into a milk jag, could be carried about ia the hand, or be used 
оа а candelabrum upon a table, for reading. For carrying abont, they 
are mach more convenient than our candlesticks or oil-lamps, which are 
cumbersome, Unless, however, there were some catch on the top of the 
candelabrum, to hold the lamp, there must have been fear of its being 
upset. The short candelabrum and lamp are elegant, and might be imi- 
tated. 

The bronze lamps are in Nos. 56 and 57, the earthenware lamps іп the 
middle of the room. The bronze lamps are many of them well finished 
Some of them have lamps by which they can be hong up, either in the 
middle of a room or оп a hook against a wall. The latter seems to һауе 
been preferred, as Roman walls were better than roofs. Many of the 
lamps are table lamps, made to stand flat or on а candelabrum. In these 
cases are two chandeliers or lamps with eight lights, and опе with seven 
lights. With these chandeliers of seven, eight, and twelve lights, the 
Romans had full means of lighting large rooms. 

The most noticeable article in No. 58 is a bronze cullender or strainer, 
of seven inches diameter, very well finished, and with the holes oleanly 
drilled. 

No. 59 contains some large oopper kettles and basins, some of which 
are two feet across. Here are many bronse handles, some of handsome 
design: two of them have a man’s head and a woman's head, beautifully 
chased. A swinging handle is cleverly wrought. There are some small 
tripod stands, well finished. 

In No. 60 are several saucepans of a modern shape, some finished by 
toming, and some by the hammer. The smith’s work is generally not well 
finished unless turned. This seems to be for want of good files. Where 
the surface is ornamental the fault is not seen; bat a plain surface com- 
monly looks clomsy, like Chinese work. 

There are likewise bronze stewpans and fryingpans with handles in 
No. 61: also pots. 

In Nos. 62, 63, and 64, are bronze jogs of various sizes ; some of these 
are engraved, and some ornamented in relief. There are many 18 inches 
high; some neatly finished, but mostly rough. They are not equal to the 
pottery. Although the saucepans in No. 60 are finished inside by turning, 
the lathe does not seem to have been used to the outsides of the jugs; yet 
it seems quite as easy to have made a chuck for one as the other, and the 
Roman lathes could take a large and heavy article. 

There is some ornamental chainwork іп No. 80, much of which is ela- 
borate, but seldom well finished. A large piece of double-liaked cable 
chain, of a watchguard size, is the best. There is Ilkewise a square 
chain, seemingly plaited with wire. Some of the lamp chain, іп Nos. 56 
and 57, is also very good. There is not mach fancy in the patteros of 
chainwork. A favourite pattern is a piece laid wavy, with a round coil at 
each end, the wares being linked to the corresponding parts of other pieces. 
This makes а flat chain, nsed for belts and other purposes. Іп this case 
is the rowel of a spur, rather large, but a very good piece of workman- 
abip. 

The case No. 98 contains mixed Greek and Roman artioles: some of 
the former from the tomb of a warrior at Athens. There are knucklebones 
or astragals of various sizes, in glass, metal, and iron, for playing the 
favourite game of the ancients. There are counters and medals of ivory 
and bone, but the engraving aod finish are not good, except in some of the 
plain turned овез. The assortment of dice is numerous ; they are of 
glass, metal, wood, and stone; а variety with the corners cut off, and one 
set with pentagonal faces. Some of these are very large. Іп this case 
are likewise counters and ornaments of cut glass. The glass is clear, 
weil and sharply cut. 

In Nos. 99 and 100, the articles are likewise Greek and Roman mixed. 
Here are bone spoons, like common salt-spoons. Bodkins, needles, pins, 
and hair-pins of ivory and bone, and likewise of metal, are numerous. 
The eyes of the bodkins and needles are iong and well cut, but otherwise 
they are not neatly finished. The smallest needle is two inches long, and 
thicker than a darsing needle. In metal needies, the eye seems to be 
made by splitting the bead and then welding the ends together, 80 as to 


leave a slit for the eye. It seems likely that finer needles yere made, but 
oe 
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they must have been very dear. They were perhaps made іп a soft state. 
In Шіз case are small jugs, phials, and vases of coloured glass, made for 
toilet use. Likewise earthenware imitations, painted or enamelled. The 
pattern is chiefly a wavy line, each line of a different colour. One phial 
is to be noticed an inch long, but thick, and of a brown colour with white 
streaks. It is a very pretty toy. The glass blowing and cutting are good, 
but do not seem to have been carried out оп such а large scale as among 
the moderns. The specimens in Case 40, found in England, are very 
‘ood. 

н The caso No. 93, gives some very interesting specimens of Greek wood 
work, а lyre and two flutes from а tomb at Athens. Each flute has a 
mouth hole and four finger holes. One flute is of a single piece, about a 
foot long, and the thickness of a piccolo flute ; the other is rather longer. 
The outside is smoothly turned, and the holes are cleanly bored, seem- 
ingly with an auger of the same size. The lyre is mach broken. 

The contents of Case 86 are mostly Greek. They are small Ба ге or 
balls of glass and stone, chiefly blue. There are some bone bodkins, large 
but well finished. 

In No. 104 are small metal ladles, scoops, spoons, and spatulz. 
are also a small pair of pincers or tweezers, jointed like scissors, anda 
fish-hook, 

In No. 105 are several pairs of compasses ; among them a small pair of 
carpenter’s compasses, four inches long; a pair eight inches long, with 
jointed legs; and a pair of double compasses. These instruments are not 
во well finished as in these days, but the joints and workmanship are 
good. А large assortment of Roman stamps and brands із of various 
goodness; some very neatly cut. Неге are some spike nails, well forged. 
The staples are goud. The hinges are among the most interesting speci- 
mens of Roman smith’s work. Some are as well finished as can be de- 
sired, particularly a large and heavy pair made with a double joint. 
There are some strong door sockets, 

In No. 106 are locks and keys. The keys are very clumsy, 

No. 112 contaios a variety of signet rings, some with stones set. These 
are mostly common things, not equal to the jewellery of gold and silver in 
other cases. А chain or necklace, enamelled gold and blue, is one of the 
neatest pieces of work in the whole collection. Every plece is of the 
snme pattern, and well linked together. 

The assortment of buckles is large. They of all shapes and sizes— 
square, oblong, round, oval, and horse-shoe among others ; some few or- 
pamented, one with two rams’ heads. Many are embossed, but badly. A 
ring buckle, of the size of a shilling, is neatly wrought. The tongue of 
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the buckle is often made of a bit of wire, with the head twisted round. 
The rivetting is often clumsy, There are buckles made to sew on; one 
like a good stock buckle. There are many brooches with a spring calch ; 
some very large and clumsy, as if made by common smiths. 

The collection of metallic mirrors and mirror-cases fills several cases, 
The mirrors are from three to eight inches diameter, and cleanly turned. 
It is a pity that some of them are not polished, to show the use of them, 
for most of them are dull and rusty enough now. All the mirrors are made 
with a handle to hold by, so that some look like fryingpans. Some have 
their faces and cases engraved, sometimes done in the lathe and sometimes 
with the graver. The cases are often beautifully embossed or engraved, 
though some are very common. In No. 74 is a mirror-case of bronze, 
found at Toscanella. It is nine inches across, and delicately chased in 
very high relief. Two women are sitting opposite to each other. They 
are dressed like Pallas Athene, with a Medusa’s head and snakes on tbe 
breastplate, and a snake on the shield. This case is much damaged. 
Another case, also found at Toscanella, is five inches across. The subject 
is Bacchus and Ariadne. Both are naked, Ariadne with her back turned 
clasping Bacchus round the neck. He holds іп his left hand a large wine 
jar. A panther is behind him. There are several cases engraved in the 
style of the vases, some with Etruscan countenances. The engraving is 
mostly а bad attempt at anatomical drawiog. In No. 75 all the engraved 
cases show bad drawing. Неге is one mirror-case seemingly cast, which 
is a piece of beautiful workmanship. It represents Hercules and Om- 
phale, іп the early Greek style. The drapery and details are highly 
finished. 

In No. 90 are mirrors from Athens aud Ithaca, all of them small. 

The above remarks, though they embrace only an imperfect view of the 
collections іп the Museum, may stili give some idea of ancient workman- 
ship. It will be seen tuat they were acquainted with hammering, forging, 
turning, filing, casting, boring, drilling, rivetting, polishing, tempering, 
die-sinking, glass blowing and cutting, and enamelling. In many of these 
they had made much progress. It is impossible to avoid reflecting how 
mach the work of the ancients was limited by their want of power. Тһе 
difference is great between the mechanical resources of the Romans and 
what the steam-engine has done for us in the forge-hammer, the saw, the 
boring, the planing, aod the rivetting machines, We cannot, however, 
help admiring how much they did with small means. 


(To be continued.) 


STONE BRIDGE OVER THE RIVER MEUSE FOR THE NAMUR AND LIEGE RAILWAY. 
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The above engraving is the centre arch of a handsome stone bridge now 
in courae of being constructed on the Namur and Liege Railway, over the 
River Meuse, in France, from the designs of George Rennie, Esq. The 
bridge consists of five arches, 82 feet span, with a rise of 10 feet; the piers 


А 
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are 8 feet thick at top and 11 feet at bottom, and 24 feet high from the top 
of the footings to the springing of the arch. The roadway is 26 feet wide 
to the outside of parapets, and will carry two pairs of rails. 
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THE GOVERNMENT AND THE RAILWAYS. 


Not a month passes but we are urged to take notice of the unfair way 
in which civil engineers are treated by the government, in the preference 
given to military engineers In civil employments. We have professed 
ойға enough our esteem and regard for our military brethren in their 
military capacity; but we cannot withhold our belief that they are not the 
best fitted for civil office, Whether we go by theory or whether by facts, 
we come to the same end,—that as civil engineers the military have not 
shone, oeither are they likely to do so. 

We may be told that the Royal Engineers have the guarantee of a good 
collegiate education — nay, further, that they are the picked men of a large 
body of students, of whom the least endowed are left for the Royal Artil- 
lery. This may seem а guarantee of qualifications, as against a profession, 
that of the civil engineer, which is an open опе and subject to по exami. 
nation, It ів tolerably certain that there are very many civil engineers far 
below members of the Royal Engineers in knowledge ;—but here we come 
to a stop, becanse we do not get the converse of this proposition. We 
hare no hesitation іп saying—nay, in laying down a challenge, that the 
body of civil engineers has exhibited а much greater degree of knowledge 
and of talent than that of the Royal Engineers. A preliminary examina- 
tion might keep out many men of inferior attainment; but with the civil 
engineers it would have this disadvantage, that it would keep out many 
men of superior attainment. Being an open profession, civil engineering 
is always receiving the accession of large numbers of men, whose general 
proficiency and abilities make them valnable associates; but who might 
be either unable or unwilling to pass a schoolboy examination. These 
recruits include many шеп of middle age, or of mature age, who have 
already gained reputation in their previous career, and who bring it for 
the enhancement of thelr new profession. If others, either from sheer 
impodence or from an over-estimate of their own qualifications, likewise 
dub themselves civil engineers, it does not matter; for neither will profes- 
tional men give them countenance, nor the public give them employment. 
This is the real censorship of the engineering profession, and jt is опе much 
better than a scholastic examination, which at the best can be got through 
by a short grinding, and the matter of which 18, in all likelihood, forgotten 
everafter. 

Subject civil engineers to a preliminary examination, as many іп their 
zeal have proposed, and what must be the consequence? We should lose 
all those men who are most valuable, and on whom we most pride onr- 
selves. We shall first exclude those most practical men, who begin their 
career as mechanics, and who so often rise to the highest distinction. The 
workshop will at once be closed as a nursery for engineering. We shall 
likewise lose those who being engaged іп mining, in draining, in ship- 
building, and in factories, have enlarged their sphere of operations by 
enlarging their experience. We should lose all those men of active mind, 
whose inventive genius is our great glory. We might, perhaps, keep 
those who have began as mathematicians; but, iu keeping one branch of 
science, we abonld lose all others. We need not begin a list of those who, 
if a system of examination had been adopted, would now be lost to the 
profession: the acquaintance of every one will furnish him with a long list, 
aod; there would be more difficulty in deciding who would remain, than in 
deciding who would be strack out. What the engineering profession 
would be under such circumstances we leave the public to imagine; but 
we believe it would be filtered of its knowledge, its talent, and its reputa- 
tion, All this would be done needlessly, because the exclusion of those 
who cannot or will not pass the scholastic examination, comes to this—it 
езсіпдев persons not Incompetent for the exercise of their profession, and 
who in the pursuit of it acquire, if they have uot already done so, all such 
scholastic knowledge as is necessary for them, in the same way that they 
acquire so much other knowledge, which can never be made the subject of 
scholastic education or examination. 

Оп whatever point, except that of military engineering, on which the 
Royal Engineers can challenge thelr brethren the civilians, the latter can 
outmatch them. The mathematical sieve throngh which the Royal Engi- 
beers have to pass, has not been very successful in making great mathema- 
ticians or philosophers; and if it came to a contest on this point, we сап 
supply the military with plenty of champious weli able to contend with 
them. Messrs. George Rennie, Eaton Hodgkinson, John Scott Russell, 
Robert Stephenson, Isambard Brunel, George Parker Bidder, Wyndham 
Harding, aod Joseph Samuda, are well able to compete as philosophers or 
mathematicians ; and here we have only put down such names as most 
readily occurred to us, without taking the trouble to choose the most 
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proficient, or even to put down all those who are well deserving of being 
named in snch an enumeration, 

If attainments are to be known and shown by their exercise, an advocate 
for the Royal Engineers would have little to show for them. The civil 
engineers have been greater contributors to the cause of ecience, as much 
as they have been greater contributors to professional literature. The 
works ou professional subjects by officers of the Royal Engineers, who 
have the best means, are few; and even the volame of “ Transactions of 
the Corps of Royal Engineers” is eked ont by civil contributions. 

The examination is по guarantee of the superiority of the Royal Engi- 
neers, for it is no gaarantee against mediocrity in that body. If the prac- 
tice of their profession be a claim of the Royal Engineers as against civil 
engineers, we ask what are their works? We know what civil engineers 
bavo done; bnt neither the public nor ourselves know what the Royal 
Engineers have done, unless it be the Rideau Canal, which cannot be 
considered as the most flattering testimonial of success. We сап show too 
that their recent career in connexion with the Board of Trade bas not been 
such as to raise them in the eyes of the public. 

Before saying more on this latter point, we are tempted to enquire on 
what grounds military engineers should be at all employed in a civil capa- 
city. We know of no reason why civil engineers should not be so 
employed. When the two bodies are considered in connexion, all impar- 
tial persons will ackoowledge that civil engineers are far superior іп 
knowledge, talent, and reputation, as much as in the works they have 
executed. Indeed, nothiog can be said in favour of the military engineers. 
The government, however, have tried civil engineers, and have not fonnd 
them wanting. If our dockyards are examined, we shall vainly seek for 
proofs of the capacity of the military engineers. The works and ma- 
chinery, on the other hand, give ample proof of skill and ingenuity other 
than military. Whether breakwater or block machine, whether steam 
engine or lathe—whatever is best, whatever is cleverest, is by other hands 
than those of the military. 

When civil engineers are sent on missions of enquiry by the government, 
we are sure they have not been behind their military brethren. No one, 
we believe, will deuy that Mr. James Walker, Mr. William Cubitt, and 
Mr. Hodges have proved quite as good commissioners as Sir Charles 
Pasley, Sir Frederick Smith, and Captain Coddington ; although the latter 
have rarely acted out of harness, or without Mr. Airy, Professor Barlow, 
Мг. Amsinck, or somebody else, belng attached to them, to help them 
throngh their work. 

Why a military engineer should be employed at all in a civil capacity 
we cannot comprehend: the public never think of so employing them until 
they have had a good civil training ; and we know of по reason why the 
government should do во. We cannot believe that it is on the ground of 
cheapness, for we do not consider the Royal Engineers as cheap—we 
think they are a heavy drag on the conntry. At any rate, the government 
does not always find civil engineers so dear, inasmuch as they are able 
sometimes to employ them. When Royal Engineers are employed as 
railway commissioners, or for other civil purposes, they are paid salaries, 
but which do not represent the burtheu on the nation. There is the cost of 
their educatlon, of their training as juniors, of their sick-pay, half-pay, 
retiring репвіопв, and widows’ pensions, besides the cost of colleges, 
houses, barracks, and many other items.of considerable expense, the mode 
of charging which cannot be readily ascertained. Taken altogether, the 
Royal Engineers are a very expensive body, while the outlay, instead of 
going, as in the case of civil engineering, to reward talent, goes only to 
foster mediocrity. Stephenson and Jack Noakes, Brunel and Tom Styles, 
are put on a par under the system of military engineering; and the Royal 
Engineers are more to be praised for such abilities as they have shown 
under such an unfavourable régime, than blamed for their inferiority. 
This, however, is only so far as it concerns themselves, for it does not 
acqnit the government of blame in employing them on occasions when 
they can avail themselves of the superior services of civilians. We believe 
по oue out of a government office deludes himself with the belief that the 
employment of General Pasley was any financial benefit to the country ; 
it was only an encouragement of a system under which men of ability, or 
of no ability, are brought up to be made Inspectors- General of Railways, 
and then shelved off on half. pay, at length to Бе pensioned off. Whenever 
Sir Charles Pasley or Sir Frederick Smith is paid one thousand a-year, it 
must be always worth while to pay а competent civilian two thousand 
a-year, for money would thereby be saved. 

At whatever class of works we look—railways, canals, harbours, docks, 
or bridges; at whatever class of machinery, we find all constructed by 
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civil engineers—no one class claimed by military engineers, and no one 
great work which bears their name. Assuredly, therefore, the standard of 
qualification belonging to the Royal Engineers cannot be a material one; 
we have shown that it cannot be on their scientifio or literary attainments ; 
aod we do not know, in fact, upon what it rests. 

The employment of military шеп in clvil affairs is usually held to be 
ill-advised, because from their training they are not suited for sucb pur- 
suits. From the pecniiar natare of their employment and associations, 
they do not acquire bosiness hahits or ideas, and we have always esteemed 
it unfortunate when they were placed іп civil positions, because they have 
been utterly unable to respond to the call made upon them. The removal 
of Major-General Pasley from the office of Inspector-General of Rail- 
ways, is one objected to by himself, and on which be has pursued the 
extraordinary course of appealing to the poblic. It shows that there is no 
sympathy between him and the government. The employment of military 
engineers brings them in comparison with their civil brethren, who are 
particularly well trained in matters of busineas, and who hold their ground 
among the acatest men of business in the country. The most important 
and complicated affalrs are left to the negotiation or arbitration of Mr. 
Robert Stephenson, M.P., Mr. Branel, or Mr. Locke, M.P., by capitalists 
fully capable of appreciating their practical abilities. It will be found 
that the engineers have taken as great a part as any class in the organiza- 
tion and development of the railway system and its administration. 

So far from exhibiting any such public proof of their capacity, military 
men are well known to be unfitted for the understanding of business mat- 
ters. A lad is taken from school, sent to Woolwich, gets a commission, is 
employed at һоте ог іп the colonies, and at length is made a railway 
inspector, without knowing as much of business as any young man in the 
city of London. Не can give orders to sergeants and corporals, build 
barracks іп places where he has it all his own way; but as to any useful 
intercourse with society, it is perfectly out of the question. He has not, 
in most cases, that association with professional and practical men, which 
might pat him in the way of acquiring a proper degree of professional 
experience, A pupil іп Mr. Stephenson's office knows very mach more. 

Tt wonld be very hard for the Board of Trade to furnish the public with 
апу sufficient justification for appointing aged or middle-aged geatlemen, 
tricked out іп blue, gold, and scarlet, as inspectors of railways, of which 
the inspectors know nothing. It may very well happen that an officer, 
who has spent his time іп New Zealand, ог the Isle of Ascension, or in 
the backwoods of Canada, building barracks and convict jails, may be 
perfectly guiltless of knowiog what a railway is; and it is no reflection 
upon the uofortunate individual who is made a railway inspector, that he 
should koow uothing about them. Major-General Pasley has the rare 
merit among military engineers of having written on several professional 
snbjects; but no one ever thought of his knowing anything of railways, 
until һе was brought forward to be the arbiter betweeu Stephenson, Brunel, 
Locke, and Cubitt, as Inspector-General of Railways. General Pasley 
could scarcely refuse accepting the appointment, though it pnt him in the 
very painful position of interfering with the master-minds of the world іп 
matters of which he knew nothing at all. This position must have been 
one very painful to Sir Charles Pasley’s feelings, and every one will sym- 
pathise with him, for his own merits and bis gentlemanly conduct have 
secured for him much good will. The government cannot, however, be 
pardoned for putting him in a false position. The same із to said of the 
other gentlemen, who were similarly ill-used. 

Тһе appointment of raw soldiers to inspect railways made engineers 
and directors familiar with their ignorance and incompetency. As they 
did not uoderstand anything about railways, they had to be taught. Some 
of them were conscious of their ignorance, very willing to learn, and taking 
much trouble to learn ; others, in the supercilious arrogance and self-conceit 
engendered in the almosphere of a barrack-room, have rendered themselves 
ridiculous by the exhibition of their ignorance on points of which they 
supposed themselves well informed. How many of our readers have been 
witnesses of their follies, and bave laughed at the presumptuous incapacity 
of the Mentors set over them by government! Not even an engine-driver 
can be brought to hold a favourable opinion of men, of whose emptiness he 
is well aware. The visit of a government inspector із a joke, which no- 
thing bot the prudence or good sense of the railway authorities prevents 
from beiog made sensible in a manner very undignified. The publio, 

too, and the public press want faith in government inspectors, and the 
Times and Punch, the two magnates of the pen, have held them up to well- 
deserved ridicule. 

The officers of the Royal Engineers, and other parties employed by go 
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verument for railway purposes, use the employment for their own con- 
venience; and if they happen to learn anything, tarn their knowledge to 
account by going into the service of the railway companies. So long as 
they are worth nothing, the government is at the cost of keeping them, and 
has to pay for their blundering out of the public purse, and to encounter 
tbe ridicule of their incompetency ; but when the officers are worth any- 
thing, they sell their knowledge in the best market. 

Anything so unsatisfactory as the position of the railway officers of the 
Board of Trade, and their relations with railway companies, cau scarcely be 
imagined. Some needy son of patronage, who has scraped through his 
examination at Woolwich, and who is always more of a dandy than a ges- 
tleman, and more of a schoolboy than an engineer, gets into the railway 
department. Не is dependent apon the chairmen, secretaries, saperin- 
tendents, and engineers not to expose bis ignorance, and to give him the 
information he wants. He gets very sociable in bis intercourse, aod very 
familiar--for many of his associates are much better gentlemen than him- 
self, and nove is ready to give way to assumptions of barrack superiority. 
On being bronght in contact with the world, free from the hallucinations 
of mess pomp and self-conceit, he finds out bis own true position, apart 
from his butterfly livery, that he is a nobody, and rather а poor one. Не 
wants the means to keep up his owo dandyism and his wife’s millinery, 
and he wants places for his sons and portions for his daughters, The 
ambition to live a useful life comes upon him, and he cannot resist the 
temptation of asking for the first railway appointment which comes іп bis 
way. 

Some very hononrable men may do their best to withstand corrupt ac- 
боп; bot at any rate the government officer is placed іп a false position, 
and cannot give satisfaction to his employers. Some, it may be, give 
way to positive corruption—uay, suggest and carry it out; and at any rate, 
those who do not give way lie open to the imputation of it. The events of 
1845, and the parliamentary discussions on the condact of the Board of 
Trade, will occur to every reader, and the result of them cannot by ару 
means be considered as satisfactory. 

For a public officer to be suspected is always bad, because when honest 
it trammels his own mode of action, and the jealous publio will never be 
satisfied of the Independence of the officer, when they know how readily 
he may tarn his trust to bis own private purposes. The communication of 
valuable information may so easily be made a matter of profitable barter 
and spechlation, that the public can never be satisfied it is not done, and 
unfortunately before now circumstances strongly corroborative of suspicion 
have occarred. The public have every regard for the honourable character 
of military men ; but it does not esteem the character of one profession, or 
of one body of gentlemen, as higher than another; and at any rate it does 
not judge very favonrably of haman nature when exposed to temptation. 

The Board of Trade officer, when once determined to place himself oat, 
has the means of preparing the way by rendering such services to his 
future employers as may well be considered the price of his employment. 
How easy it is for one so determined to make such arrangements for the 
favoured line, and to make such reports upon it, as may be very valuable to 
the company, and іп the end very valuable to himself, but which cannot іп 
апу way be held as the best means of forwarding the public ішегеніз. 
This is certainly a poasibility—nay more, it bas a probability, and there are 
those who believe that it really has occarred, while there is no guarantee 
that it may not occur over and over again. 

The temptation to companies of using parties connected with the Board 
of Trade is very strong, as they not only get an immediate service done, 
but they also have the means of communication whenever they may 
want it. 

Often as the Board of Trade have been subjected to public censure, we 
are not aware of any defence which has been made for them—we might say 
of any defence which can be made. The railway department is utterly 
useless for the purposes intended; its inspection is a Joke, which is now so 
well known, that it ceases to tranqaillise the public mind; and it is only 
operative for mischief. The department is an incubus оп the railway in- 
terest, which does not give patronage enough to a government to justify its 
continuance, and which is well calculated to bring a ministry into jeopardy. 
In the first session of a parliament in which a railway interest will be 
combined, Mr. Strutt is pledged to bring forward a bill, which has been 
denounced as an aggression on a vast amount of private property ; and this 
railway directors have determined to resist to the utmost. With the number 
of new aud hostile members in the house, the defeat of Мг. Strutt by the 
railway interest, assisted by the opponents of the ministry, is one among the 

disasters of the next year which appears most likely to be acoowplisbed, 
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and which will greatly aggravate the difficulties with which the adminis- 
tration of Lord John Russell is already threatened. A blow once given, 
we hope the railway interest will not rest till they have swept away every 
vestige of interference, 


TEMPERATURE OF STEAM. 


Sın—The following empirical formula for determining the temperature of 
steam is new, accurate, and may be interesting to some of your readers. 
И n = the number of atmospheres, then 


212 + Y +7 + 1, &c., till P = the temperature in degrees of Fah- 


renheit. Thus, for 
Atmospheres. 
2 = 212° + ¥= 
3555 aes 
4= 212 4+ FTI 290 
5 = 290° + Y = 3044 
6 = 30424 ＋ Y = 3164 
7 316% ＋ 3 = 3267 


The following are the results of Dr. Ure’s experiments, and those of the 
Prankliu Institute, as far as ten atmospheres, contrasted with the results 
obtained by this method of calculation :— 


Ne Calculated Pr. Ure's Mean of Tem 
Atmosphere. Temperature. Calculation | анны ор. 
1 212° 212° 212 
2 248 248 250 
3 272 272 275 
4 290 290 291°5 
5 304˙4 305 304:5 
6 3164 315°5 
7 3267 326 
8 335-7 336 
9 3437 345 
10 351 3525 
11 3575 
12 363°5 
13 369 
14 374 
15 379 
16 3835 
17 388 
18 392 
19 395-5 
20 399 
І an, Sir, 


Your obedient servant, 
МиллАМ T Martien, 


Dublin, October 16, 1847. Civil Engineer. 


MEASUREMENT OF ANGLES. 


How to lay off an Angle of any number of Degrees, Minutes, &c., with 
Compasses only, without the use of Scale or Protractor. 


By Oxiver Bryans. 


First allow me to correct a trifling mistake involved in the solution of the 
converse of this proposition, published in the Journal of last month. Page 
313, col. 2, line 10, for “ + 1 or — 2,” read “ + 1 or —1;” and the ex- 
pression (Q) becomes 

19 1 
= magtg +1" 
The same correction must be made at page 314. 


Let it be required to lay off an angle of 36° 40’ = 6.—Take any small 
openiug of the compasses less than one-tenth of the radius, and lay off any 


THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 


351 


number of equal mall arcs, from A to 1; from 1 to 2; from 2 to 3; Яс. 
(fig. 1), until we have laid off an arc, AB, greater than the one required, 


Fig. 1. 
Draw В 5 through the centre O, then will the are ad = arc AB, which we 
shall put = 20 ф in this example, and proceed to measure а б аз in example 
fig. 5, page 314. Lay off a ö from ò to с; from с to 4; from d to е; from 
e tof; from F to 9. Putting ga = A,, then 


10 
= 360° — -- 


8 
11 В; beoause 
360° 21600 108 
36°40 2200 11 
Lay off, as before directed, ga, = A,, from a to A, from А tos, and ё to ¢; 
then calling гг, Аҙ, we have 
3A, + А, = 20%; 
and we find that г/ is contained 28 times in the arc аб; 


6 x 209+ 4, 


. . 1200944, = Is: 34A, +â, ж 200; and 28А, = 20%. 


Eliminating А, and Ag, we find 


29205 4 
= 2268 Ф = 12:9 times ọ nearly; 
1. 36°40’ = LAON is laid off with as much ease and certainty as by a 
protractor. 


As a second example, let it be required to lay off an angle of 132° 27.— 
Prom 180° 0” take 132 27 = 47° 33’, тве put = 8. 


о 
360° k 2400 when put ша ғ „ then М? - 3609 = ж, 
47° 33’ 317 8 


Fig. 2. 


Referring to fig. 2, we have laid off 29 small ares from Ato 29-4. A B=a b= 
bc = ed = de = ef. Апі ау = bh=af= a, hg = Ag. 


852 
*. 5 299 +A, т 360° = 18 етер A, (1) 
2A, — А. = 299, or nA, +A, = еф (2) 
134, 29 %, ог 44, = еф (3) 


Eliminating А, and As, we have 
{mng + (q+1) ег А {5.2.13 + (13+1) } 29.317 х 


а ТҮ) 2400.2.13 
1322192 Ф = 21}times ф very nearly. Hence the line О N determines the 


angle a O N = 132° 27’, 
In the expression 
{mng + (9 + 1)}ег 
В = E T 
substituting the numerals of the first example, then 


6.3.28 + (28 — 1)} 20.11 


(9) 


108.3.28 
7288 Ф = 12:9 times ¢ nearly, the result before obtained. 


The ambiguous signs of (R) cannot be mistaken or lead to error, if the 
manner in which it is deduced from (1), (2), (3), be attended to. From (3) 


4, = 551 substituting this value of A, іп (2), 
4 
A, =e 5 да = еф 2 “9; which, when substi- 
9 
tuted for A, in (1), gives 
58 таф + С z 2 ; from which (R) is easily 


found. 


ON MODEL EXPERIMENTS. 

Until this present era of the “таймау and the steam-ship and the 
thoughts that shake mankind,” the stadies of the engineer, like those of 
the lawyer, were confined to the acquiring of details of precedent, while 
the knowledge of the scientific principles of his profession was neglected as 
of comparatively little importance. Thus, although the recognised modes 
of construction were numerons, the laws of structural equilibriam were few 
and but imperfectly developed; the builder was satisfied if the edifice he 
was about to raise were similar in character and magnitude to others which 
had been raised before ;—this fact at least he knew—they had been found 
to stand, perhaps for ages; and the most ordinary, pariter paribus, style of 
reasoning might be sufficient to assure bim that his own work would be по 
exception to the general rule. But with the railway arose a new epoch in 
the history of engineering: works were reqnired to be constructed of nu- 
precedented magnitude and solidity, and for the execution of which a 
higher amount of mechanical science and a wider range of experience were 
required. To supply the latter of these two desiderata, numerous experi- 
ments bave been conducted of late years on the strength of materials, and 
on models of the whole or most important component parts of proposed 
structures. It is to these last class of experiments we would now direct the 
reader’s attention, particularly with reference to the difference of amount 
of tbrusta and strains in the model and ita original. We shall first consider 
the case of a simple horizontal girder, composed of a web and ап upper and 
lower flange, and loaded with a given weight ;—to this case may be referred 
almost all the cast iron railway bridges now completed, as well as the pro- 
posed tubular Menai Bridge. 


Let AB be the girder, snpported at A and B, and composed of the lower 
flange А В ab, the upper flange CD ed, and the web cadd. Let AB = au; 
AC = bu; Aa- es; Се = ди; С = Ли, 


THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL 


[Nov 


Let the weight at вю = ws? (because the weight varies as the cube of the 
scale u); the weight of beam and girder = w'; CE = ін; Rand R' the 
reactions at A and B. 

Then firat considering the equilibrium of the whole girder, we shall bave 

R + R (). u? 


wa 
R. au ( + 22%). u’; the girder being sup- 
posed uniform and symmetrical throughout its mass. 
a—h w 
oR = 10 a ) + zh 
For the equilibrium of the portion CF, if Т be the tension and thrust of 


the lower and upper flanges, Y the vertical force at F, z the distance between 
the points of application of the thrust and tension, we have 


1 
Т-Т; Y+R= (в- е 


and 


Yis = (ола) z 9 Ta. 
2a 


wwe Ta = ( =) awe (2 =) 10h us, 


Now, in applying the results of experiments upon a model girder to its 
original, all we have to do is to vary the scale u from the scale of the model 
to the scale of the original. Consequently, we find that Tz varies as tbe 
fourth power of the scale or dimensions of the girder. If the web of the 
girder be very thin compared with the breadth of the flanges and their ver- 
tical deptb,—and if their vertical depth, ис, ud, be small compared with қ 0, 
—and if xk, uk’ be the width of the upper and lower flanges respectively,— 
f and г their thrusts and tensions per square inch respectively—then we 
shall have 

T = thew = РЕ ам? nearly; and z = aw nearly. 
. . Ті = taten = kadu nearly. 

.. tand t“ both vary as м nearly; that is, approximately, the tension per 
square inch on the lower flange, and the thrust per square inch on the upper 
Лазе, of all similar and similarly loaded girders varies as their scale of 
linear dimension. This we consider so important a fact, that we shall en- 
deavour to give a proof of it in popular language. 

Suppose a vertical section made of a loaded girder at EF; then supposing 
F the fulcram about which the mass А E is turned,—A E will be prevented 
from turning about F by the opposite action of the tension at F and reaction 
at A, and the weight w and thrust at E, and the weight of AE collected at 
the centre of gravity of CF. Now the weight ю, the weight of СР, and 
the reaction at A, will all vary as the cube of the dimensions of the girder, 
if we suppose the girder loaded proportionally to its mass. And the leverage 
of these forces varies as the linear dimensions of the girder; consequently, 
their moment about F varies as the fourth power of the dimensions of the 
girder; therefore, the moments of the tension and thrust at F and E, vary 
as the fourth power of the dimensions of the girder; therefore, if we sup- 
pose Aa and Ce small, the tension and thrust vary as the cnbe of the rcale ; 
but as the tension and thrust are composed of the snm of all the tensions 
and thrusts per square inch at a vertical section of the flanges, and as the 
area of this vertical section varies as the sqnare of the scale,—in order to 
make up the fourth power, we must have the tension per square inch varying 
as the scale u. 

We next propose to determine the amount of the load Vu“ which can be 
supported at the centre of a girder of the dimensions u, in order that ¢ and 
at the centre may be the same as in a girder of the dimensions и = 1 
supporting a load w at its centre. We have proved Tz = Сім», where С із 
some constant independent of u. 


Making I = А = 3 we bave, therefore, 


2 ry 


— | 


1817. 


If (u—1) w’ = or exceed 2, it follows that the girder in seale u will 
not be able to sapport any weight at its centre, without the tension and 
thrust per square inch being increased. 

Example.—A model girder, length 80 feet, weight 10 tons, breaks with a 
weight of 30 tons in the middle: what weight will break а similar girder 
480 feet long ? 
vas = Gente w) _ aan .36 

We have been especially induced to call our readers’ attention to the sub- 
ject of model experiments, from the fact that the proposed tubular bridge 
over the Menai Straits is to be constructed, as to its dimensions, according 
to laws developed in a series of experiments, conducted by Mr. Hodgkinson 
at Blackwall. We much fear that the enormous width to be crossed with- 
out a support will prove too much even for the known ingenuity ef Mr. 
Stephenson. If, however, the talenta of that illnstrious engineer should 
prove equal to the magnitude of bis conception, попе will feel more satisfac- 
tion than ourselves at his success; and with mingled wonder and pleasure 
shall we witness—at a respectful distance—his aerial tunnel quivering and 
bending beneath a load of “ moral agents,” happily unconscious of the laws 
of equilibrium and of the depth of the cold dark waters above which they 
are being whirled. 


= 180 tons. Ans. 


(To be continued.) 


REGISTER OF NEW PATENTS. 


NASMYTH’S PATENT SCREW COCKS. 

The accompanying engravings show an important improvement іп sluice 
cocks, aa patented by Mr. Nasmyth, of the Bridgewater Fonndry, near 
Manchester. In consequence of the facility with which they are manu- 
factured, the cost of them is considerably less than that of the ordinary sluice 
cocks, and at the same time they appear to us far more effective; but the 
following testimonials, coming as they do from gentlemen well known as 
practical hydraulic engineers, will show the value of the cock far better 
than anything we can write. 


B == 


Fig. I. 


Fig. 1 is a side view of опе of the cocks; fig. 2, plan above the level of 
the pipe; fig. 3, plan of cover; fig. 4, a transverse view; and fg. 5, asec- 
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tional elevation of a cock fally open,—the dotted lines show the position 
of the valve when closed. 


Fig. 4. 

Мг. Nasmyth claims as new—l1st. The valves being formed with double 

faces ; 2ndly. The screw passing down through the valve; and 3rdly. The 
casting of the cock in one piece. 


(To Messrs. Nasmyth, Gaskell, and Co.) 


Gentlemeo,—I have great pleasure in complying with your request, to 
give an opinion upon Mr. Nasmyth’s Screw Ceck for Water Works. I 
have examined and proved two of the cocks, and am quite satisfied that they 
will answer, in an efficient manner, all the purposes for which this kind of 
Cock is intended. 

One important feature in your Cocks, as distinguished from those ordi- 
narily used, is, that they are all double-faced, and therefore, there із по 
occasion to have two sets, one single - ſaced, and one doubie-faced, and the 
cost is oonsiderahly less than that of the ordinary single-faced Cocks, 
which are cheaper than the double - ſaced. 

Screw Cocks form no inconsiderable item іп the first and annual expen- 
diture of a Water Works, and not unfrequently a single-faced Cock is 
introduced, on account of its cheapness, where a double-faced would 
otherwise be preferable. 

A comparision between the cost of your Cocks, and of ordinary, single, 
and doable-faced Cocks, in equal proportiona, should be made іп order to 
show the auperiority of yours іп a commercial point of view, whicb, after 
all, is the most important view to betaken iu the introduction of improve- 
ments, ` 

The value of Seven single-faced Cocks, of the ordinary 


constructions, and of the followlng sizes, viz.—3, 4,5, > £43 18 0 
6, 7, 8, and 9 inches, will be . ж Я . 
The value of the same number, and of the same sizes, of 
Чаппи Cocks, of the ordinary construction, ті) 48 13 6 
The mean cost of the two classes . . А 46 5 9 
The cost of the same oumber and of the same sizes of 
yonr improved Cocks, which are all double-faced, and 
therefore will answer the purpose of single or double 31 15 0 
faced, will be . . . А А . 8 
Difference in favour of your Cocks е ё Ф 14 10 9 


Thus It appears that your Cocks аге 80 per cent. cheaper than the ordi- 
nary Screw Cocks, and equally efficient, I have therefore great pleasure 
іп recommendiag their use. 

І understand, that if a contract is entered into by you, for the supply of 
these Cocks, that you undertake to guarantee them for twelve months after 
they have been placed in the ground, and to take upon yourselves the 
responsibility of all costs and charges which may be incarred shouid any 
of them prove defective daring that period, and farther, tbat your prices 


46 
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include also the cost of delivery upon the Companies’ Works. These con- 
ditions I always introduce into my specifications. 

You may make апу ase you please of this letter, my object being in 
this, as in all other instances, the introduction of au articie cheaper than 
those ordinarily іп ase, and equally eficient; and thus to reduce the ex- 
penditore in Water Works’ Establishments. 

I am, &c., 
Tuomas Wicksteen, 

Engineers’ Office, Old Ford, Engineer. 
Nov. 18, 1843. 


(То Messrs. Nasmyth, Gaskell, and Co.) 

Gentlemen, — In reply to your request, I will gladly bear testimony to 
the superiority of your Wedge Cocks over any other form with which I am 
wquainted; and I think they might be employed with advantage not only 
for Water Works, but also for many other purposes. Ав you desire it, I 
beg to offer the following observations in support of my opinion. 

3 Іар Your Cocks cost considerably less than the common single-faced 
Socks. 

Зад. The form insures both strength and durability. 

3rd. They are tight, aod as the attrition or wear is equal at every part 
of the faces, I think they will remain so. 

4th. Being double-faced, they will stop the water either way, which is 
a great advantage. 

Sth. The stuffing-box may be packed without shutting off the water, or 
emptying the mains. 

6th. If, as I suggested, they should now be made with a simple Nut, 
instead of the Gland, the packing in the staffing-box сап be screwed up at 
апу time, without opeuing the ground. 

Tih. The ordinary sizes employed for Service Cocks, even under a pres- 
Bure of 150 feet, are very easily opened and shut; after the first few turns 
they may be moved without the aid of a bar, but simply by applying the 
hand to the key ; should the pressure be great, it may be partly balanced 
by causiog the water to act against the taper side of the slide, 

Sth. Ав а cousequence, the keys carried by the Turncocks шау be made 
much lighter than they generally are. : 

9th. As we cao at all times depend upon your Cocks, being assured 
they will not allow the water to pass, I can rely, with confidence, upon 
the indication of my Instrument for discovering faults in the Pipes. 

І may mention, finally. that your Cocks also possess the advantages com- 
mon to some others, such as a free uninterrupted Water-Way ; opening 
and shutting gently and gradually; standing low, во that they may be em- 
ployed even where the Pipes are near the surface; Ас. 

lt appears to me that there is but one objection which may be urged 
fe them, which is the probability of the faces rusting or corroding. 

f they were seldom opened or shut such ап effect might take place, bat if 
used frequently I consider there із uo risk, I have this day examined а 
Cock put down in August, 1845, and 1 found it in excellent condition, 
with no appearance of isjarions currosion. 

I wlll bat add, that you are at liberty to make any use you please of 
this communication. 

I remain, &c., 
Micaaet Scorr, 

Liverpool Water Works, Engineer. 
February 4, 1847. 


PIGMENTS OR PAINTS. 


James MURDOCK, of Staple-inn, Middlesex, for “ ал improved mode 
of preparing and employixg certain colours and materials for paint- 
ing.” (А communication.)—Granted Murch 10; Enrolled September 
10, 1847. [Reported іп the Patent Journal.] 


This invention has for its object the substitution of certain sub- 
stances unacted upon by sulphoretted hydrogen, instead of the com- 
pounds of lead and copper at present in use, as pigments or paints, 
particularly with reference to the greens, yellows, and reds. The 
patentee describes his invention under different heads, as follows:— 
Ist. In a certain process for the manufacturing, upon a large scale, of 
zinc yellow (chromate of zinc); barytes yellow, antimony red (sul- 
phuret of antimony), and zine green. 2nd. The employment of these 
colours for painting, іп general, upon cloth, wood, walls, paper, &с. 
3rd. In the mixture of these colours with others, unaffected by sul- 
phuretted hydrogen. 4th. іп mixing the oxide of gine with other 
unalterable colours. 5th. The manufacture of a new dryer, in which 
certain peroxides act the same part as litharge in the common pro- 
cess. 6th. A process of polishing painting with oxide of zinc and un- 
alterable colours, combined with the dryer above mentioned. 7. The 
application of the above-mentioned colours and oxide of zine in printe 
ing and colouring paper-bangings. The patentee then proceeds to 
describe bis processes; and, іш the first place, his zinc yellows. This 
process is divided into three parts, By the first he obtains what be 
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calls marigold yellow. For this purpose he mixes in a boiler 120 lb. 
of bichromate of potass with from 700 to 800 Ib. of water, and 50 Ib. 
of “zinc white.“ Тһе boiling is continued for from 24 to 36 hours. 
The precipitate is then separated and washed, and the first washings 
added to the solution from which it was precipitated. When per- 
fectly washed the precipitate is dried, and either reduced to powder 
or made up into cakes. By the second be obtains lemon yellow, by 
adding to the solution which remains from the first process, together 
with the vee which were added % it, ЖА ee of zive, formed 
by adding to 75 Ib. of oxide of zinc, 45 lb. of sulphuric acid of com- 
merce, of specific gravity 634°. This is to be boiled as іп the frst 
process, and the precipitate separated, washed, and dried. To the 
solution remaining from this last process, together with the first wash- 
ings of the precipitate, be adds sulphate of zinc, formed by adding to 
15 lb. of oxide of zinc 7 lb. of sulphuric acid of commerce. This isto 
be boiled as before, and the precipitate washed and dried. Thie 
gives a pale yellow, of a tint between the marigold and citron tint 
above described. The baryta yellow із formed by adding to a soln- 
tion containing 1001b. of chloride of barium, 84 lb. of the double neu- 
tral chromate of potass and soda, boiling these tugether, then separat- 
ing, washing, and drying the precipitate. From these yellows the 
patentee says һе can obtain any shade of yellow required by adding, 
if necessary, raw terra sienna, or the antimony red hereafter described. 
And greens in the same manner may be obtuined of any ahade, by айд- 
ing to the yellows a blue, unacted upon by sulphuretted hydrogen. 
The antimony red, or orange red, i» made by dissolving the native 
sulphuret of antimony in bydro-chloric acid, in such proportion that it 
will just dissolve the whole of the sulphuret; this proportion the pa- 
tentee finds to be about 6 of acid to 1 of the native sulpburet. The 
solution is then filtered, and water or acid is added to it until its 
specific gravity is between 13° and 17° of the French ariometre. Тһе 

atentee prefers 15°, but claims all degrees between 13° and 17°. 
When the solution has been brought to the above density, it is placed 
in a suitable vessel, and sulphuretted hydrogen passed through it. 
The sulphuretted hydrogen may be that evolved in forming a second 
solution of the native sulphuret. The tube by which the gas is con- 
ducted into the solution should be of glass, and wide enough tu pre- 
vent its clogging ; the vessel should be covered, and the gas made to 
pass through a series of vessels, and at lust conducted into a vessel of 
milk of lime; during the process the solution should be stirred occa- 
sionally with a wooden spatula. The precipitate is to be washed 
thoroughly, and dried at a temperature of from 100° to 120°; ata 
higher temperature than this the bydrated sulphuret would lose its 
combiced water, and become black. To form the zinc green, the pa- 
tentee dissolves in hot water 49 lb. of pure dry sulphate of cobalt, and 
to this adds 255 Ib. of oxide of гіпс slaked with alittle water; the 
whole is then boiled to dryness, and heated red-hot ina muffle. The 
calcined mass must then be cooled and thrown into water, thoroughly 
washed and dried. The patentee claims this bis process of neutra- 
lising the sulphate of cobalt with oxide of zinc. The patentee next 
describes the process for making a dryer, or drying oil, by boiling for 
6 or 8 hours 200 gallons of purified linseed oil, and then adding to 
this 101b. of peroxide of manganese in fine powder. The mixture is 
to be boiled for 5 or 6 hours, and filtered when cool. Peroxide of 
iron will answer the purpose, but it is not so effective as peroxide of 
manganese. If desired, the protuxide, sulphate, acetate, ОҒ car- 
bonate of manganese шау be used. "із dryer may be тілей with 
the paint in the proportion of 1-10th to 1-20th. Instead of the dryer 
above described, the peroxide of manganese may be ground up witb 
the paint in the same maoner that litharge is now employed. It 
should, in such case, be used in the proportion of 1-10th to 1-25th. In 
applying bis patent colours for the purpose of polished painting, the 
patentee lays on, first, several coats of zinc white, and when dry tbe 
surface is robbed down with pumice till it is brought to a dead polish. 
The colours, whether for marbling, graining, &., previously mixed 
with the dryer are then laid on, and when dry will not require varnish. 
In applying these colours to paper-hangings no aiteration whatever is 
required to be made in the common process, and fur the urpose of 
satining or watering paper, or enamelled cards, the zinc white ia em- 
ployed instead of the white lead now commonly used. The patentee 
claims: — 1. The particular mode of manufacturing zinc yellow, 
baryta yellow, orange red (sulphuret of antimony) and zinc green. 2. 
The application of the above colours to painting picturcs, buildings, 
and other objects, upon stone, wood, plaster, canvas, paper, &c. 3. 
The manufacture of compound colours made of zinc yeiluw, antimony 
red, baryta yellow, “zine white.” 4. Compounding the above colours 
with linseed or other vils, and the dryer above described. 5. The 
mixture of the dryer above described with unalterable colours, whether 
those above mentioned, or others containing neither lead nor copper, 
ог compounds containing those colours above described, and other un- 
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alterable eolours. 6. The application of the above-described colours 
to the process of painting and printing on paper-hangings. 7. The 
application of the above-described colours and dryer to the process of 
polished painting. 8. The mixture of the above colours with other 
unalterable colours, with or without the dryer, for the purpose of ob- 
taining any desired shade of colour. 


JAPANNING METALS. 


Freperick WALTON, of Wolverhampton, Staffordshire, japanner 
and tin-plate worker, for “ал Improved mode of coating or covering, 
or of coating, covering, and ornamenting the surfaces of articles which 
are or тау be made of wrought iron, or of other metal or metals; which 
improved mode may be used іп substitution of japanning, tinning, or other 
modes, now in common use, of coating, covering, or of coating, covering, 
and ornamenting such articles. —Granted February 24; Enrolled 
Aug. 24, 1847.—[Reported in Newion’s London Journal.] 


This invention relates to coating the surfaces of wrought iron, or 
other malleable metal that will bear a strong red beat without injury 
(such as brass or copper), so as to form a glazed enamelled surface 
either plain or ornamented. 

The first preparasice is to clean the surfaces of the articles, by first 
subjecting them to a red heat in an annealing oven, or in a muffle, ac- 
cording to their size, for about half an hour, to dissipate all liquid 
or greasy matter, and oxidate the surfaces. The oxide is removed 
by rubbing with sand-stone, or scrapers. When cleaned, the articles 
are to receive a first coat of partially vitrifiable materials, which is 
poured in a semi-liquid state over the surface of the article, and dis- 
tributed evenly; the article is then placed in an ordinary japanner’s 
stove, heated to 180°, and left therein until all moisture is gradually 
dried away, leaving the same ina state of dry whitish composition, 
9 1 will adhere to the article, without it is roughly touched with 
the fingers. 

The composition for the first coating is prepared as follows:—6 
parts, by weight, of er apes broken into small fragments, 3 parts of 
borax, 1 part of red lead, and 1 part of oxide of tin, are to be well 
mixed, by pounding in an iron mortar, and “fritted” in the ваше man- 
ner as ig usually done with the materials for making glass. 1 part, by 
weight, of the “ fritt,” so made, is to be mixed with two parts of cal- 
cined bone, ground to powder; and the mixture of fritt and bone is 
then to be ground with water in a “porcelain mill,” until a semi- 
liquid, of the same consistence and appearance as thick cream, is 
produced, which, after being passed through sieves of fine lawn, is 
ready to be applied to the articles, as above mentioned. 

When the first coating is dry, the articles are ready for firing, in 
order so far to vitrify the materials, as to harden the coating, and 
fasten it on the surfaces of the articles. The firing is performed in a 
furnace of the kind used by painters іп enamel. The muffle having 
been brought to a fuli red heat, the articles are introduced, and are 
left therein until the earthy composition has undergone so much of 
the commencement of fusion, or partial semi-vitrification, as to render 
the earthy particies of the coating firmly adherent to one another, and 
to the surface of the articles, which are then to be withdrawn from 
the muffle, and laid on a flat iron bench to cool; when cold, those 
parts of the surface which bave been coated, present a dead whitish 
appearance, resembling earthenware in the state of “biscuit:” the 
time that tbe articles must remain in the muffle, varies from a few 
minutes to half an hour, according to the beat of the muffe, the size 
of the articles, and (һе number of articles in the muffle at the same 
time. After the articles have become cool, the coating is wetted 
with water, and a second coat is then applied over the first coat, and 
dried thereon in the japanner’s stove; it is then fired іп the muffle in 
the same manner as the first coat. The cowposition for the second 
coat is prepared as follows:—A thick paste is made, by mixing 32 
parts, by weight, of calcined bone, ground to fine powder, 16 parts of 
ehina-clay, 14 parts of Cornwall stone, in fine powder, and 8 parts of 
carbonate of potash, the latter being dissolved in water; the mixture 
is fritted for two or three hours in a reverberatory furnace, until it 
assumes the appearance of biscuit-china ; and then it is to be reduced 
to powder. 54 parts, by weight, of this powder, are mixed with 16 
parts of flint-glass, broken small, 53 parts of ground calcined bone, 
and 3 parts of ground calcined flint; and the mixture is reduced to 
the consistence of cream, by grinding іп a porcelain mill, іп the шап- 
ner deseribed for the first composition. In firing the secund coating, 
care must be taken that the heat of the muffle is sufficient, and that 
the articles are kept in long enough to effect the thorough incorpora- 
tion of the second coat with the first, and to harden both coats. After 
the second coating, the articles will have a stronger and whiter colour, 
and bear a more decided resemblance to articles of good earthenware 
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in в state of biscuit; but in case it is desired to give a very white 
colour to the second coating, in order that it may resemble the finest 
earthenware іп the state of biscuit, then, in place of the 16 parts of 
flint-glass, last mentioned, the patentee substitutes a like quantity of 
a composition, formed by mixing 4 parts, by weight, of pulverized 
felspar, 4 parts of white sand, 4 parts of carbonate of potash, 1 part 
of arsenic, 6 parts of borax, 1 part of oxide of tin, 1 part of nitre, and 
1 part of whiting, fritting the mixture, and then reducing it to pow- 
der. 

When the articles have become cool, after receiving the second 
coat, this coat is wetted with water, and a third coat is applied, and 
fired іп a similar manner; and, when cool, the article will present the 
appearance of glazed earthenware of good quality, or of the bert 

uality, in case the composition, last mentioned, has been substituted 
ог the flint-glass amongst the materials for the second coat. The 
materials used for forming the third coat or glaze are, 12 parts, by 
weight, of pulverized ſelspar, 4% parts of china-clay, 18 parts of 
borax, 3 parts of nitre, 14 parts of carbonate of potash, aod 14 parts of 
oxide of tin: these ingredients are treated 10 the ваше manner ав 
those fur making the second coat. Instead of the materials and pro- 
portions just mentioned, the following may be used:—9 parts, by 
weight, of pulverized (рар 2 parts of china-clay, 9 parts of boraz, 
2 parts of nitre, З parts of carbonate of soda, and { part of arsenic. 
In case there are any imperfections in the glaze, after it has been 
fired, then, when the articles are cold, another coat of the glaze may 
be applied, іп a semi - liquid state, and dried іп the japanner’s stove, 
and fired in the muffle in the same manner as the first glaze: in like 
manner, a third coating of the glaze may be applied, if requisite. 

The articles that have been coated on one side, may һауе the 
opposite side coated with black glaze, applied with a sponge when 
in a semi-liquid state, dried on in the japanner's stove, and then 
fired inthe muffle. Тһе black glaze may be composed of the same 
materials as either of the compositions, before described, for the third 
coat or glaze, with the addition of 2 parts, by weight, of oxide of 
manganese, and | part of cobalt; which materials are to be added to 
the otber ingredients, previous to the mixture being fritted. If u 
deep blue glaze is preferred to black, then the oxide of manganese 
тау be diminished or omitted; and so much as is omitted may be re- 
placed, weight for weight, by cobalt, in addition to the quantity of 
cobalt above mentioned. Or, instead of the back or under side of the 
article being coated with black or blue glaze, it may be finished by 
japanning, according to the method usually adopted by japanners. 
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ELECTRIC LIGHT. 


Tuomas WRIGHT, of Cooper’s-hill, Thames Ditton, Surrey, Esq., 
for “ Improvements in apparatus for the production and diffusion of 
light.’—Granted March 9; Enrolled Sept. 9, 1845. 

This invention consists in producing a permanent light, by preaent - 
ing one or more fresh points or surfaces of carbon, or other suitable 
material, continually to the path of an electric current, by an арраға 
tus similar to the annexed engraving. а, is a double annular frame 


of wood, or other non-conductor of electricity, with five (or more) 
dises 5, с, d, e, f, turning on axes with bearings attached to the frame 
a. The discs consist of two circular plates of brass, or other metal, 
with a dise of plumb: or carbon (the latter being preferred), be- 
tween them, somewhat arger іш diameter than the brass plates, about 
one-fourth of an inch thick, and having an angular or V-shaped 
edge. The4axes of two of the dises c, e, are mounted iu sliding 
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carriages, and сап be moved backwards and forwards by the acrews g, g. 
The discs are made to rotate slowly by means of an endless band, 
with pulleys and wheelwork, actuated by a weight or other prime 
mover; a current of electricity being then passed through the series 
of discs, a brilliant light will be — at those edges oſ the discs 
that are adjacent to each other. A current of electricity шау be caused 
to pass through the discs, by connecting опе wire of a galvanic battery 
witb the axis of the disc b, and the other wire with the axis of the 
disc f; but, in order to economize the power, the patentee prefers to 
separate the battery into four parts, and transmit a separate and dis- 
tinct current to each pair of discs, by means of the wires 4?, 4*, 43, 44, 
and i“, is, is, 4. In order to produce the desired effect, the discs с, e, 
are to be bronght into contact with tlie discs b, d, f, by turning the 
screws д, g i and as soon as the electric current is established, and 
the pointe of contact sufficiently ignited, the discs с, е, are to be 
moved out of contact with the other discs, when a brilliant and per- 
mauent light will continue to be evolved at the adjacent parts of the 
discs, so long as the discs are kept rotating, and the electric current 
continues to pass. In order that the electric 75 — may be uniſormly 
diffused, the apparatus is enclosed іп a ground glass globe j. 


SLUB CHAINS. 


WirLIAM BAYLIS, of Bilston, Stafford, chain-maker, for “a machine 
for flattening and turning iron linke for flat-wood slub-chains.”— 
Granted February 20; Enrolled August 20, 1847. 


In forming the links of flat-wood or slub-chains the sides are flatten- 
ed while the ends at the connexion of the adjoining links are cylindri- 
cal. Such formation bas hitherto been accomplished by hand forging. 
In order to the well working of such chains, it is necessary that con- 
siderable uniformity should exist between the separate links, which 
require much «КШ and consequent expense in their manufacture. 

Now the object of the present invention is to produce the required 
flattening to parts of lengths of iron, and partial bending of the same 
by mechanical means, so as to facilitate the formation of the links, 
and lessen the cost of the manufacture. 

The annexed engravings show a machine for making the links. Fig. 
J. is a side view; fig. 2, a plan; and fig. 9, an end view. а, the 
framing of the machine; 5, the driving axis, to which motion is 


Fig. 3. 


Pig. I 


Pig. 2. 


given by a steam engine or other power; ор the axis b, is a pinion с, 
which takes into and drives the cog-wheel d, on the crank axis, e, and 
gives motion to the arm f, by the link g, and carrying the upper face 
plate Л. i, is the lower face plate, upon which a length of iron A, for 
the intended link aud heated to a moderate heat, is to be held so as 
that by the descent of the arm f, a flattened part, as shown at В, is 
produced, and then the length of metal A, is to be put end to end, se 
as to produce another flattened part B, as shown at B,C. The 
lengths thus formed are then tu be pluced against the rollers k, when 
by the coming forward of the forcer, /, they will be bent into the 
shape shown at D. Motion is given to the forcer, , in the fol- 
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lowing manner: m, n, are arms which at the upper ends are connected 
to the connecting - rods, л, n, which receive а to and fro motion from 
the shaft; the lower ends of the arms, т, m, are affixed to the shaft, 
to which is also affixed the arm, р, which by means of a link gives 
motion to the forcer, I. The links produced, as shown at D, are atter- 
wards to be welded together in the ordinary way. 


STEAM ENGINE IMPROVEMENTS. 


WILLIAM KNowELDEN, of Great Guildford-street, Southwark, en- 
ineer, for “ improvements in steam engines.” Granted December 31, 
18463 Enrolled June 30, 1847. 


This invention relates to obtaining two revolutions of a shaft of a 


reciprocating steam-engine for each complete stroke of the piston. 
Figs. 1 and 2, are an elevation und a plan of reciprocating stean- 


engine, showing the improvements. а, a, is the framing. b, the 
steam cylinder. с, the piston rod. е, the cross head; and f, the 
side connecting rods which are at one end in connexion with the cross 
head е, and at the other end in connexion with the connecting rod g, 
which is forked so as partly to embrace the cylinder and to allow of 
its being in connexion with both of the rods /, and this connecting rod 
is at the end, g’, in connexion with the beam or leverg, moving on an 
axis in the centre, by which the end, g’, of the lever, g, is controlled 
to move to and fro in nearly a straight line, wbicb is one peculiarity 
of the invention, and such beam or lever at one end moves on an axis 
at g’, its other end by а connecting rod, i, gives motion to the crank, 
J, on the main shaft k, of the engine; thus will the crank shaft be 
caused to make a complete revolution each time the piston moves 
from end to end of the cylinder, and therefore two revolutions for each 
complete stroke of the piston. I, l, are two arms from the axis, F, one 
on each side of the cylinder, in order that they may be іп connexion 
with the two side connecting rods, /. These arms аге for the purpose 
of controlling the working of the parts, and to ensure the end 87 of 
the connecting rod g, making a uniform to and fro movement each 
time the piston passes from one end to the other of the cylinder; but 
it is obvious that the sume result would be obtained if the ends of the 
rods, f, g, were controlled by guides to move in the sume direction. 

The claim is for combining the parts f, g. i, with а crank shaft 
or axis so as to obtain two revolutions of ack shaft or azis for each 
complete stroke of a reciprocating steam - engine. 
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SMELTING COPPER. 


James Naren, of Shacklewell-lane, Middlesex, operative che- 
mist, for “Improvements іп smelting с or other ores.” —Granted 
March 2; Enrolled September 2, 1847.—[Reported in Метіоп а 
London Journal.] 


This invention consists in improvements іп smelting copper ores, 


by treating them with fluxes, consisting of common salt, lime, and 
carbonaceous matters; and also in improvements in smelting ores, 


containing silver, or gold, ог both those metals, by the addition of 


alkaline substances, coal, iron, and galena. 

The first object is to facilitate the separation of the earth from the 
copper; and to effect this, when several ores of different descriptions 
are to be operated upon, the patentee mixes them in such proportions, 
in relation to the earthy matters or gangue they contain, as will cause 
the earths to unite in the furnace and co lass: the ores have been 
mixed in suitable proportions, when tbe silica in the mixture ranges 
from 50 to 75 per cent., in relation to the other earthy matters, which 
are generally mixtures of alumina, lime, baryta, fluor-spar, &c., the 

resence of oxide of iron greatly facilitates the fusion of the ores. 
Should the mixture (or the ore, when only one description of ore is 

~ being treated) not contain silica in the above proportion, the deficiency 
is to be supplied by the addition of sand; or, if the silica exceeds the 
above proportion, lime or fluor-spar is to be added. 

After the above preparatory process, the operation is conducted in 
the following manner :—1 the ore or ores should contain not less than 
1 part of iron and 1 past of sulphur, to 2 parts of copper, an uddition 
is made to every ton of ore, of 56 lb. of common salt, 40 Ib. of акей 
lime, and 100 lb. of coal, and the whole ia fused in a melting furnace. 
When ſused, the slag or scoris is skimmed off, and the furnace із 
tapped into sand moulds: the ingots or pigs, thus produced, are 
treated as hereinafter described. If the ore or ores should contain 
less than 1 part of iron to 2 parts of copper, the deficiency is to be 
supplied by the addition of suiphuret of iron; or the ore is to be 
treated as before mentioned (omitting the coal); and after the fused 
mass has been skimmed, 301b. of scrap-iron are to be dispersed over 
the surface thereof, as equally as possible, and the door of the furnace 
is closed until the scrap-iron is melted; the furnace is then to be 
tapped into sand moulds. When the ingots, obtained in the above 
manner, are set, they are thrown into water, whereby they become 
disintegrated and fall into a fine powder; this powder is thrown into а 
heap, and allowed to remain for forty-eigbt hours; after which, it is 
removed to a calcining furnace, and treated in the manner deseribad 
in the specification of a patent obtained by the present patentee, July 
20, 1846. The addition of black oxide of manganese, instead of iron, 
has been found to produce a similar effect, but not with equal ad- 
vantage. 

When ores containing little or no sulphur are operated upon, the 
above-mentioned processes of disintegration and calcination are 
omitted. The patentee commences, in this case, by mixing the ores, 
in relation to their earthy matters, so as to form glass, as above de- 
scribed (the ores, when containing no iron, might with advantage 
have a small quantity of oxide or carbonate of iron added); and then 
80 lb. common salt, 50 Ib. slaked lime, and 100 Ib. anthracite coal, 
finely pulverized, are added to each ton of ore containing 10 percent. 
of copper. If the ore should Бе richer in copper, a smaller propor- 
Lion of salt and lime will suffice, ard a greater proportion of anthracite 
of coal will be required: the patentee saya, he has found, that for an 
ore containing 25 per cent. of copper, 56 Ib. common salt, 501b. slaked 
lime, and 150 lb. anthracite coal will answer well. The mixture of 
оте and other materials is fused іп а melting furnace, which, for a 
charge of 25 cwt. of ore, will take from five to six hours; und then 
the tused mass is tapped into sand moulds: the copper, thus obtained, 
will generally be ready for the refining operation; bnt should a por- 
tion of the produce be regulus, it is to be roasted, and afterwards re- 
fined. Soda and several of its salts may be used instead of common 
salts; and so likewise may potash and several of its salts, or mixtures 

of these, free from sulphur. 

Sulphuretted ores of copper, containing silver, or gold, or both 
these metals, are treated іп the following manner:—The ore is first 
calcined and fused, as in the ordiuary smelting process, so as to pro- 
duce a regulus, containing abont 50 per cent. of copper; with every 
ton of this regulus, 56 Ib. soda-ash, 40 ib. aluked lime, 1 cwt. coal, 14 
ewt. iron in scraps, and 4 cwt. galena (sulpburet of lead) are mixed, 
and the mixture is fused in a fusing furnaee until the iron disappears; 
the fused mass is then well rabbled and tapped into sand moulds. 
The lead will be found reduced at the bottom of the first and second 
ingots, and will contain all, or the greater part, of the silver, or gold, 


THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 


357 


or both, which the ore previously contained; these metals are after- 

wards separated from the lead by the ordinary methods of separating 

silver and gold from lead. The copper is treated in the ordinary 

manner, or as described in the specification of the patent before alluded 

to. Instead of galena, the oxide of lead may be employed; in which 

case the iron is dispensed with; but the patentee prefers to use 
ena. 

When treating ores of silver, or gold, or both, which do not contain 
copper, or which do not contain it in the state of a solphuret, the 
patentee adds copper pyrites thereto, in the proportion of 4 cwt. of 
the latter 10 16 ewt. of оге, and then proceeds іп the manner above 
described, viz., bringing the material into a state of regulus, and fuse 
ing it with soda-ash, lime, coal, irun, and galena. 

conclusion, the patentee says, that he does not confine himself to 
the precise details, or proportions of the ingredients used, so long as 
the peculiar character of the invention be retained. 


LOCK FURNITURE AND SPINDLES. 


Mr. Pitt has obtained a patent for an ingenious improvement in the 

mode of fixing the furniture on locks aid stutter knobs, as shown in 
the annezed engraving; by which, it will be seen that the spindle is 
not fastened to the knob, but is merely let into the socket. This 
method obviates the necessity of driving on the handle with a mallet, 
which frequently mutilates the furniture. Another improvement is 
the doing away with the small screw in the neck; instead of which, 
the spindle is first placed in the follower of the lock, and then the 
knob put upon it, which has connected with it the brass plate of the 
rose; this plate is firmly fixed to the door by small screws, over which 
there is a cover rose furnished with a collar with a female screw, and 
which is fastened by two or three turns on to a screw round the 
neck of the brass plate: thus the screws and brass plate are com- 
pletely concealed. The improved furniture is manufactured by 
Messrs. Hart and Sons, ironmongers, of Wych-street, Strand, and 
may be had either in glass, china, ebony, ivory, or other faney ft- 
ings. 


КІМСІЗ COLLEGE, LONDON. 


Introductory Address ; read to the Students іп the Department of the 
Applied Sciences, at the commencement of the Session, on Tue: , October 
Stk, 1847, by D. T. Л кетер, Esq., M.A. F.R.S., Professor of gy to 
the College, and Dean of the Department. 


GentLemen—Occupying, as I have the honour to do, the office of Dean of 
the department of the Applied Sciences for the ensuing year, I have thought 
it expedient, following the example of another department of our College, to 
open the business of the academical year by an address, in which I shall 
endeavour to explain to you briefly some of the objects, peculiarities, and 
benefits of the education which is here offered, and of which, it is to be 
hoped, you will take every advantage. 

The object of this department of the Applied Sciences is to give general 
education, as distinguished from professional education We wish to give this 
general education, however, in such а manner and to such an extent, that 
special education іп engineering, architecture, and some other very impor- 
tant professional pursuits, may rise naturally from it and be intimately 
connected with it. It has been endeavoured so to arrange the course, that 
the required practical knowledge and manual dexterity for sach pursuits 
shall be connected with and arise from the sound educational priaciples 
inoulcated іп the lectare-room. 

Education is, iu one very importaut sense, the serious occupation of 
every thinking and acting man. It commences with our entrance into the 
world ; it is carried on, whether for good or evil results, with great energy 
and incessautly, through early childhood and youth; it is continued, also, 
whether we will or not, as we advance into manhood; and зо long as we 
remain on this side the grave, so long do we continue to learn, —to acquire 
new habits, new thoughts, new ideas, and to exercise some infoence over 
our fellow-men. It is only the idiot who can escape—although it is the 
privilege of the idle and the inactive to approach in the nearest degree to 
this lowest condition of oor human nature. 

But althongh education—or the training of the human intellect to ac- 
complish the purposes of man's nature—is thus a process constantly going 
on, there is a particular period of life when the faculties are in their early 
vigour and the physical powers as yet unworn by the pressure of mental 
excitement; when the memory is fresh and not bardened with the experi- 
ences of a life; when the light amusements of childhood pall upos the 
senses, and thooght begius to take the place of simple, unthinking obser- 
vation ;—there is this period in the life of every one, in which it is possible 
to sketch in simple ontline some trothful delineation of the fature, and 
when, therefore, it becomes of the most earnest importance that the sketch 
should correspond with the intellectual and шеші! pecnliarities of the 
individual. This is the time when school gires place (о college; when 
mere routine, imposed from without, is to a certain extent changed to vo- 
luotery, aod in many cases more severe, mental exercise; when new, 
powerful, and lasting impressions are made; when new associations are 
formed, which will probably long influence the habits and the character; 
and when, іп a word, what there is of intellectual and moral in the charac- 
ter begins to expand, becomes less dependent on circumstances, and takes 
some special direction which is rarely afterwards changed. 

In the great majority of cases, the part іп active life that is to be taken 
by every individual is determined for him by external circamstances, over 
which he has little control. Іп such instances, it is however not unusual 
that, іп addition to and beside the direct occupation or business of an edu- 
cated and intelligent тап, there is some one subject or department of know- 
ledge pursued quietly and as an amusement, to the infinite advantage of 
himself and his family, and by no- means to the detriment of his business. 
In other and rarer cases, the occupation is at the same time the amusement. 
Both of these cases may be greatly affected Бу the education of the youth, as 
he is passing into manhood. Both therefore should enter into every scheme 
of education ; for, however we may conclude from philosophical specula- 
tion, по one accustomed to observe will doubt that there are certain ten · 
deocies that are peculiar to the individual; and that as no one шап во acco- 
rately resembles another, that we cannot determine some point of difference, 
so по one intellect is without its individuality—capable of being directed 
more easily іп one path than io any other. 

Thus, as there are different objects to be attained, and human intellects 
differently constituted to attain them; as society requires all powers to be 
developed, and needs the exertions of ali her members, it is only just and 
reasonable that in that transition state of which I have reminded you, and 
in which you are, there should be varions ways of arriving at the required 
result—oamely, the providing men adapted to carry out fully the objects of 
society in all departments. The attainment of the public good in this 
sense is, I conceive, the practical fulfilment which a nation із requlred to 
attempt of the sacred maxim—* to love our neighbours as onrselves.” It 
is acting with a view to benefit mankiod at the same time and to the same 
degree that we are ourselves personally and intellectually benefitted. The 
establishment of places of education, such as this College, and of this 
College especially, has resulted from the endeavour to carry out this par- 
pose; and you who are about to profit by the course of instruction here 
afforded, are bound to recognise with gratitude the opportunity which is 
thus offered you; and placing yourselves, or being placed, under such 
obligation, you will be responsible, each to his own conscience, for the 


result. 
The kind of education offered in that department of the College to which 


THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 


[Nov. 


you are attached is peculiar, and scarcely resembles any system previously 
adopted. It has already proved most successful, аз an attempt to extend 
the advantages of college education to many whose special object in after 
life was likely to be more distinctly actice, than either contemplative or 
dependent on the constant and exclusive exercise of the intellectual powers. 
Some modification seemed needed of the ancient and not unusefal system 
adopted in our universities of Oxford and Cambridge, for the time required 
and there employed in the cultivation of language and pure mathematica, 
had, during the lapse of years, gradually stolen on from the period of boy- 
hood to that of manhood ; and for this reason, those whose pursuits would 
remove them entirely from the further prosecution or applicatiou of such 
subjects, were necessarily deprived of the advantages of college discipline, 
They were also without the opportanity of acqulring, by any good system, 
the groundwork and elementary knowledge which should be really useful 
іп their subsequent employments. 

The endeavour to determine whether in our own country, as on the 
continent, it might not be possible to establish a system not less sound and 
based no less on the peculiar vature and requirements of the human jotel 
lect іп а certain stage of its development, than that system which bes 
produced so many and such great divines, lawyers, and natural philoso» 
phers,—whether, I say, it might not be possible to modify that system, so 
as to produce men 00 5 useful and по less distinguished in the paths of 
active and business life—whether we could not by such modification bring 
forth energies hitherto dormant, and induce a more systematic and philoso» 
phic application of thought and intellect to every-day life and ordinary 
business,—rendering men better able to apply science, because they hud 
been taught to know it properly ;—this, I repeat, was the object of the 
experiment that has been first tried in this place. 

it is my intention in this introductory address to explain to you some- 
thing of the nature of the system we bave edopted, and the spirit in which 
it should on your part be received. You are those on whom we depend 
for success—we must be supported by your exertions; and we are bound, 
therefore, to tell you what are our real views and feelings with reference 
to the working of our plan. 

Now, опе of the first things that it is necessary to observe may seem, 
perhaps, somewhat paradoxical : we wish rather to educate than to com- 
municate knowledge. Koowledge in itself is no doubt good; but, in our 
оріпіов, education is better, and of far greater importance to you, Our 
whole system—the College system іп the best вепве--із а course of train- 
ing adapting the intellect to acquire knowledge, bat only teaching know- 
ledge incidentally, This, it must be understood, is not merely a theory, 
bot a pervading principle. It is not seen іп the individual lectures, but 
it is felt in the general condoct of the whole. 

The course of study in the department extends over a period of three 
years, and in each year the subject of Mathematics is expected to occupy 
а considerable portion of the time and thoughts of the student, the ime 
however diminishing a little as he advances, i 

The experience of many years and many lives has shown, that for the 
purposes of mental discipline the peculiar habits of thought and accuracy 
of expression demanded in the pursnit of mathematical scieoce are in the 
highest degree valuable. For this reason, as well as because mathemati- 
cal knowledge is absolutely required in the practical applications of sci- 
ence, you are conducted step by step through that perfect chain of reason» 
ing which has been handed down for more than twenty centuries as the 
foundation of geometry; you are taught the nature aud meaning of that 
symbolical language, by which, in the hands of a master, the most difficult 
and obscore problems are ingeniously solved; and you are furtber made 
acqnainted with the principles as well as the methods according to which 
this symbolical language of algebra may be applied to the determination 
of problems іп geometry, the thinking out of which by continuous argu- 
ment would be exceedingly difficult, and in some cases perhaps almost 
impossible. 

1 allude thus briefly to the fondamental principles of pure mathematics, 
which form an essential portion of your early studies in this place, іп proof 
of what I have already stated concerning the nature of the education 
offered. It is based оп по hypothetical or speculative novelty, but com- 
mences, as all useful education must do, by training carefully the reasoning 
faculties ; and it selects for this training the subject of pure mathematics, 
as that most likely to be afterwards useful. Be assured that the time and 
labour bestowed on this part of your studies will never be regretted in 
after-life, and that whatever your pursuits may be, this mental traiuing 
will belp you to succeed іо them. 

In thus speaking of the principles of geometry as taught by Euclid, 
and the nature of algebra as introducing a knowledge of symbols, I have 
said all that is necessary to illustrate the views adopted in this department 
of the nature and use of mathematics іп education; but I cannot leave ihe 
subject without reminding you, that however important it is to understand 
fully aod clearly the bearings of any subject that concerns us deeply, no- 
thing in the whole of education is во important as the having a distinct 
aod clear appreciation of the nature of the argument in every demonstre- 
tion in geometry, and the meaning of the symbolical expression in every 
elementary proposition io algebra. Your progress by help of memory 
is of absolutely no value without this; for nothing is leas useful or less 
important thao the mere learning by heart the propositions of Euclid, or 
performing, without understanding them, Ше іокеріооѕ transformations by 
which problems are sometimes solved, 

While the study of pure mathematics is thus insisted on as the frst 
element in your education—and in this respect the course of instructive is 
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simply a transcript of that which bas been found useful at one of our older 
universities—there is also introduced at the same time another subject, 
differing much less in reality than in appearance, and of scarcely inferior 
value as a means of education. I allude to that elementary view of 
Chemistry which is presented io your first year. For if the pursuit of 
mathematical investigation is valuable in its lasting influence on the con- 
dact of the intellect and the reflective faculties, the elements of chemical 
philosophy form a subject equally well adapted to improve the facalty of 
ubservation and the nature and use of experiment as a means of acquiring 
koowledge. The one science teaches us to reason upon assumed data; 
the other to interrogate nature from observed phenomena. The mathema- 
tician commences by assuming and defining, the chemist by observing and 
emperimenting : the former is independevt of nature and external pheno- 
mena, the latter deals only with that which is—with matter in its various 
forma, ad the laws according to which those forms are modified and 
matually related. 

The introduction of chemistry as a subject of elementary instructlon is 
one of the peculiarities of the course of study here adopted. Itis a dis- 
tinct and marked recognition of the value of experimental science ; not 
merely for its direct resnit in a certain amount of useful knowledge ac- 
quired, but in its effect on mental culture. And in this respect I would 
have you consider it and avail yourselves of it. 

Chemistry is the link by which pure mathematical science is connected 
with natural history. To understand clearly in what way and to what 
extent the result of that abstract cultivation of the reflective faculties— 
requiring theoretical certainty iu every proof—differs from the habit of 
arriving at results by the comparison of various observations and the 
weighing of probabilities, would involve a disquisition much longer and 
more metaphysical thao Iam at present inclined to offer: but I am sure 
that по опе, who is aware of these two very different ways of convincing 
the human mind, will deny the value or the practical necessity of the latter 
method in the great majority of cases that present themselves for determi- 
pation, For this reason it is that the evidence of experimental observa- 
tion, as taught in the first and simplest operations of chemistry, is of ex- 
treme value; and for thls reason chiefly—whatever may be your occupa- 
tion subsequenuy yon will always feel the benefit of having been taught 
the principles of chemical science. 

And what is perhaps the most beautiful and most interesting point in 
soch education, is that we learn these important habits of mental disei- 
pline without effort, and almost without being aware of it. No опе whose 
intellects are fresh and bealthy, can enter on the pursuit of natural science, 
especially in this its most attractive form, without being charmed hy the 
simplicity and beauty of the results obtained by the chemist—exhibited as 
they are in experiments that command attention by their novelty, no leas 
than by their manifest usefulness. The method of experiment is the first 
method of nature,—the child and the boy pursue it unthinkingly, and the 
philosopher differs from them only in arranging and directing bis inquiries 
with refereoce to some definite and important object. Moet of our ideas, 
if not all of them, are Introduced by those inlets to knowledge which we 
call the senses; and the infant, stretching forth his tiny bunds to touch 
that object which is beyond his reach, and which is only recognised by the 
eye, ів a type, aod no unworthy type, of the great master of chemical 
science, exerting his powerful and well-trained iatellect to bring within the 
rauge of comparison various results of observations variously made, and 
to counect phenomena apparently distinct by discovering the nature of 
tbeir difference and the laws by which they are alike governed. 

While the study of mathematics thus tends to cultivate the reasoning 
powers, and teach the nature of abstract truth; and the pursuit of che- 
mistry quickens the ubserving faculties, and proves the value of experimen- 
ші trutb,— there is one department of natural history to which your atten- 
tion is also required during the first year of your academic studies. It is 
Mineralogy ; and by it you will learn something of the methods of recog- 
nisiog important and characteristic peculiarities ia which various natural 
vbjects differ (сот or resemble each other. You thus learn to discriminate 
sod to compare; and you learn also why certain characters are more im- 
portant than others, and how best to seize the true distiactive marks. Nor 
is this introduction to the classificatory sciences itself unimportant аз a 
mental exercise ; but,on the contrary, you will do well to pay careful 
attention to the reasonings here presented to you, and to the conclusions 
deduced. As bearing upon chemistry, and teaching the nature and value 
of the combinations of matter presented іп the structure of the earth’s 
crust, mineralogy also presents а large and interesting group of facts, 
many of which have still to be referred to their legitimate places іп sci- 
епсе; and many such facts, whicb at first seem isolated, will be found to 
bave a bearing on questions afterwards presented, concerning the mode іп 
whieh nature works in her vast subterranean laboratory. Mineralogy is 
also intimately related to the subject of Geology, to which іп the second 
year of your studies your attention is also directed. 

The remaining subjects of study for the first year involve some depart- 
ments of natural philosophy not requiring mathematical knowledge; some 
of the elementary practice of surveying ; instruction іп drawing—useful 
to all, and absolutely necessary for every practical man; and familiar 
knowledge of simple machines, and the use of tools In the workshop ; 
since without practical knowledge по one is qualified to superintend the 
work of otbers with regard to such subjects. 

I сап hardly dwell too strongly or allude too often to the practical value 
of instruction like this. To appreciate the tdeas of force aud motion by 
reference to actual examples,—to learn the nature and calculate the effect 
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of lawe of force and motion by the rule and compass,—by the scale aod 
the measure :—to see exemplified to the senses the reality of those effects 
which by abstract calcalation ought to be produced—these are views of 
natural philosophy which amase whilst they instruct, and which аге easily 
remembered and constaotly put in execution. This system of combining 
example with precept is well adapted to carry out the objects of the course 
of education ted, for it necessarily suggests a ready means of applying 
experiment to theory; and thus shows at once the valne of mathematical 
calculation, and its most direct and available use. 

Nor is it less interesting er less useful to the active spirit of the young 
student, that he should be shown and hear explained some of those more 
complicated contrivances which form the boast of our age and have so 
largely contributed to the greatness of our country. То be able to examine 
not merely machinery and models, but machines and factories,—to be 
taught the principles of their construction whilst they are seen in fall 
activity and performing their appointed task,—to watch the results when 
not the success of a lecture-room experiment, but the fortanes of many 
and the lives of thousands are dependent—this kind of iastruction cannot 
fail to be as permanently valuable as it is deeply interesting. 

But, as I have already reminded you, geueral instruction in machinery 
is here accompanied by a special and manual instruction in the workshop. 
The use of tools, the dexterity required in overcoming mechanical dificul- 
ties, and the habit of regarding detail, thus introduced, must be of the 
greatest value to every man, whatever his position in life may be. And 
this kind of education, it should be remembered, is not less valuable to the 
country gentleman, whose object it is to improve his own property or 
advance the interests of his fellow creatures, than to the engineer, the 
architect, or the surveyor. Тһе ingennity which has recently been brought 
to bear on the manufacture of an astronomical instrument, perhaps the 
most remarkable that the world has ever seen, ia a striking, but by no 
means a solitary, example of the value of this mechanical knowledge to 
all. The Margais of Worcester two centuries ago, and Lord Stanhope іп 
more recent times, are singular instances of men, who, from their position 
in society, might seem removed from snch employment, but whose manual 
dexterity in the workshop was not less remarkable than the inventive 
genius they exhibited ів machinery. The workshop will not, therefore, be 
neglected dy any one who wishes to occupy a distinguished ог even a 
respectable position in his profession as an engineer or an architect. 

It is equally impossible for any one to succeed in such occupations 
without a familiar knowledge of the principles of geometrical drawing 
and surveying. Both are required ; and both, as they need much practice, 
must be commenced early and continued steadily. As you advance, and 
exhibit a taste for one or other particular subject, it may be advisable to 
turn this instruction in seme special direction: bat for the first year, the 
acquiring а useful habit is perhaps of more importance than the extent to 
which advance is made. 

During the second year, the nature of the instruction communicated and 
the methods adopted do not vary greatly from the scheme I have already ex- 
plained, the extent of the instruction and the introduction of new and more 
advanced portions of the various subjects making the chief difference. But 
there are two points іп the education of this year to which I wish to direct 
your more especial attention. They are the course of lectures on practical 
chemistry, and that on physical geography and descriptive geology. 

The instruction in mathematics, which for the first year was confined to 
those departments which chiefly involve principles, now includes some of the 
higher branches, and involves an investigation of the methods according to 
which pure mathematical science is applied to solve important and compli- 
cated physical problems. The instruction in natural philosophy corresponds 
with and assumes this advance, and involves a consideration of some of those 
important theories on which depend the working out of practical mechanical 
problems. 

But in chemistry a new view of the subject is taken. From chemical 
principles you advance to chemical practice, and to the nature of those 
changes produced in various ways on the raw materials employed in the arts, 
and dependent on the action of what are called chemical forces either 
directly or indirectly. 

In this way you are introduced to the same kind of information connected 
with the laboratory and the principles of chemistry, as you have in the lec- 
tures on machinery and manufacturing art; which may indeed be considered 
as the practical and best illustrations of natural philosophy, as the others are 
of chemistry. When you look around and consider the infinite value of a 
knowledge of chemical science in the vast multitude of delicate and important 
operations carried on in our manufactories, you will recognise the value of 
this part of the course. In all those employments in which colour is introduced 
or required, not only in dyeing but in bleaching, аз well as in the arts of 
tanning and soap making, in the manufacture of salts and acids of various 
kinds—a kuowledge of practical chemistry is the foundation of the whole 
knowledge needed. In brewing also and distilling—in metallurgy in all its 
departments, and of late years in many extremely important operations 
connected with the mixtures and alloys of metals, the same dependence on 
chemistry obliges every опе whose business connects him in any way with 
them, to study the theory and the practical applications of this science. 
It is not without reason then that I urge the advantage of this part of your 
education of the second year. It involves chiefly, as you will perceive, 
the accumulating a vast number of important facts, and thus to a certain 
extent differs in character from the education previously afforded. 

In the progress with regard to natpral philosophy and chemistry will be 
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recognised at once the nature of the education at this pert of the course. 
You will also perceive that the education, although eminently practical, is at 
the same time founded on principles previously inculcated, and that its re- 
sult is by no means to form premature engineers or professional men of any 
kind, but is hitherto confined to creating a class of well-instructed persons, 
fit for any practical employment whatever. 

Together with the applications of chemistry, the subject of geology is now 
introduced, as a science to which the attention of the students of the second 
year is especially directed; and as this is the subject on which I shall my- 
self have to address you, I will only at present dwell upon it so far as to 
give а sufficient ides of its relative importance amongst your studies, aud the 
place which in my opinion it ought to occupy. 

The pursuit of geology may be considered to involve three distinct suh- 
jects—a mere description of the earth’s crust, and an account of the order 
of arra ent of the materiais regarded aimply as matter of fact—a history 
of the earth as deduced from such observed fact, and applied to account for 
the appearances—and a statement of the practical results of knowledge of 
this kind with reference to the practice of engineering and mining, agricul- 
ture and architecture. Followiag in some measure the plan adopted in che- 
mistry, I at firat introduce to your notice the principles of geology, and 
describe the facts observed. I afterwards explain the direct practical appli- 
cations, and the mode in which these are best made. The former is the 
subject of a course of lectures given to the students of the second year—the 
latter is now confined to the third year. 

Geology is essentially а science of observation; but as all facts must be 
grouped and laws obtained from them before they are practically available, 
a knowledge of the history of the earth, as deduced from the observation of 
phenomena, is necessary before the facts themselves can be applied. This 
history I endeavour to give, avoiding as far as possible mere theory, but 
always having reference to general principles; and, as a department of na- 
tural history, possessing all the advantages that belong to the details of that 
science, and at the same time offering a yet wider and more important 
field of philosophical speculation, I believe uo subject is better adapted for 
educational purposes, or more likely to enlarge the mind and streugthen the 
expanding intellect. The vastuess of the operations considered; the extreme 
duration of time involved; the singular variety and the mysterious succession 
of organic beings; the evidence of the action of chemical forces оп a scale 
so grand that the mind can with difficulty grasp and appreciate it,—all this 
tends to give to the subject a hold on the imagination; and has in some 
cases given alarm, and in others extravagant wildness, to the well meaning, 
but not well informed pursner. A calm and dispassionate view of the facts, 
and reasonable deductions from them, forms however, as I have said, a eub- 
ject not ill adapted to instruct aud improve the student, and is absolutely 
necessary for a fair appreciation and efficient use of the science of geology, 
as applied to engineeriug and mining operations. 

It is considered important that the student, who has thus carefally acquired 
during two years habits of thought and observation, who has become ac- 
quainted with elementary principles, and is to a certain extent familiar with 
methode, should terminate his educational course by a third year spent іп 
the acquirement of the higher branches of knowledge, and in the obtainin 
practical information on various subjects connected with engineering and 
architecture. The higher mathematics, and more especially the geometry of 
solide; the principles of mechanism ; the modes by which strength of material 
is tested, and the force of complicated machines estimated; the arts of con- 
struction as exemplified in extensive and important public works; the details 
by which the engineer is enabled to superintend and estimate the cost of 
such works,—all these enter into the course which is thus provided, and they 
must necessarily be excluded from the iustruction given to the less advanced 
student. In addition to this, however, the art of chemical manipulation, in 
which each student is himself engaged in practical anaiysis and research, and 
in which he has the advantage of the laboratory and the snperintendence, in 
this case personal and direct, of the professor, cannot fail to be of the greatest 
value even to those who will hardly again be called upon to investigate per- 
sonally in this branch of science. With a view to assist in carrying out 
mort fully the high practical character of the education afforded, I have my- 
self undertaken to deliver to these advanced stndents a special course of 
lectures on the most important practical applications of geology and mining. 
We thus hope that at some time the attention of those interested in the 
progress of education, and who have the ability as well as the inclination to 
do good, may learu the advantage of inculcating science as a necessary adjunct 
to practical knowledge; instead of leaving practical men who wonld willingly 
receive a sound education, scarcely any means to obtaiu even technical 
knowledge, except by iucurring great expense and serious loss of time. 

In thas speaking of the various branches of instruction afforded to the 
students of each year, I have not hitherto alluded to that religious instruc- 
tion which forms a characteristic feature of this as of every other depart- 
ment of ourcollege education. The lectures of the Principal and the Chaplain 
on some of the more important subjects of divinity, are not only in them- 
selves essential, as keeping up that association of religion which is so valus- 
ble, but must also be regarded as a portion of the scheme of education, 

Tbe object of all our efforts here із, as I have already reminded yon, essen- 
tially collegiate : it is to form the cbristian and the gentleman—the usefal 
member of society as wellas the efficient and intelligent engineer and mau of 
business. The discipline of this place and the good feeling for which it has 
ever been remarkable, is the earliest fruit and most gratifying foretaste of 
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ultimate success. It is a proof of well-regulated intellect as well as good 
feeling when the nataral liveliness and exuberant spirits of youth are con- 
fined within decent bounds, and do not feel trammelled by wholesome regu- 
lations, 

For this reason I regard аз an interesting and useful part of our system, 
and not as a subject superadded and independent of it, this portion of reli- 
gious instruction. It is not only a part of the college system, bot a portion 
of the special instruction which belongs to the department of the Applied 
Sciences; and it serves to bind together—founded as it is on the best princi- 
ples of опг nature—many pursuits and interests which might otherwise ap- 
pear disconnected and incomplete. This portion of instruction is continued 
thronghout the three years of the college course. 

Such then is a general sketch of the plan of education which many of you 
are now commencing, and which others have already partially followed. As 
а plan, it is sufficiently distinct and comprehensive: it aims at one object 
which is kept constantly іп view; it makes use of simple means which are 
throughont of the same kind. 

Our plan is to prepare men for the ordinary business of life—not so much 
by forcing kuowledge upon them, as by inducing them to acquire it. We 
believe that the kind of education we offer is not less adapted for the country 
gentleman than for the engineer and the architect. We think that the 
banker and the merchant would be the better for having had the training we 
offer; and we are confident that society wonld be greatly benefitted if some 
such plan were adopted іп the education of the middle classes generally. 


We appeal rather to the common sense than to the iutellect, when we ask 
if such information as that we endeavour to teach is not likely to be usefal 
if such training is not adapted to practical men ? 

If this our pian is thus distinct and comprehensive, we may veuture also 
to believe that it is kept constantly in view. We do not mean, indeed, to 
assert that it is talked about daily in the lecture-room, or that we individually 
endeavour to refer our instruction to it; but we do say that the system 
adopted is such as to demand and insure perpetual recurrence to it. Our 
scheme of lecture-attendance—the examinatious held from time to time— 
the rewards offered in prizes and scholarships, mey be mentioned as proofs of 
this: and we may safely point to the workshop as well as the lecture-room ; 
to the factory inspected, and to the museum visited, as the most certain 
and convincing testimony to the uniform working of our pian. 

The means that we adopt are also very simple. We require regularity of 
attendance; but we find no difficulty in enforcing order; we encourage the 
timid; we are anxious to the best of our power to assist those who help 
themselves. 

And the result is seen at present іп the satisfactory nature of our annual 
examinations, and will in time appear in the harvest of useful men who have 
gone forth from our ranks. Time is necessary to crown us with this reward; 
but indications are not wanting of our students іп this department being 
likely to attain similar distinctions to those which have already characterised 
other departments in the College, the period of whose duration has been 


In bringing this address to a conclusion, It remains only that I point ont 
once more the essential aud peculiar features of the plan we have adopted, 
and the importance that each one of you should keep in view the auity of 
this plan while pursuing any subject that may seem to have a more engrossing 
interest than the rest. We desire to give an education essentially practical— 
technical, indeed, for some who may require it, but general and antechnical 
for the greater number. With this object in view, we insist much and pay 
great and continued attention to those elementary subjects of instraction 
which chiefly encourage and produce sound mental culture:—the elements 
of geometry of chemistry and of mechanics serviug chiefly for this parpose, 
and being employed instead of the principles of grammar, elsewhere resorted 
to, as having more distinct application to the class of facts afterwards еп- 
grafted on this stock. 

In order fully to benefit by our system however, you will readily perceive 
the necessity of limitiug the pursuit of pure mathematics, which we wish 
you to employ ағ а means, not regarding it as an end. Do not therefore 
permit yourselves to dwell too exclusively on this subject, if you would ad- 
vance to the ultimate objects we have in view. 

The theoretical application of pure mathematics to natural philosophy is 
another subject to which we invite attentiou, and require you to obtain some 
proficiency. But let me warn you, as practical men, against the danger of 
pursuing in too great detail this portion of mixed mathematics. 

It is the especial object of the instruction we give to send men out into 
the world, not to retain them in the closet. Study all those subjects that 
come before you minutely if you will, and by all means study them so as to 
have clear and accurate notions of what you аге about; but regard them 
always in a practical light—refer tbem constantly to some immediately use- 
fal object—think of them as men of basiness rather than as philosophers, 

- There is, I believe, no danger of your knowledge in other departments of 
science becoming too contemplative; unless, indeed, you should be inclined 
to pursue chemistry, mloeralogy, or geology, rather for the amusement they 
afford than for their distinctly practical results. With regard to my own 
science, I always have endeavoured, and always shall endeavour, to present 
it to you in its most practical light; and the pursalts of chemistry and mine- 
ralogy are so directly connected with the arts, and with mining and metal- 
lurgy, that few of you probably will be tempted to pursue these sciences as 
objects of exclusive research. 
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Тһе remaining subjects of instraction are eminently practical, and need по 
warning of this kind. 

Quitting for a moment апу reference to the especial nature of the subjects 
taught, there are two errors diametrically opposed to one another, but to- 
wards one or other of which almost every person is occasionally tempted. 
These are idleness and over-exertion. It would be difficult to determine 
which of the two bas been more fatal to the progress of the stadent. I need 
hardly tell you how much danger there is in giving way to the idea that 
when the immediate task is learned, idleness is permissible. In the school- 
boy, indeed, we excuse this, because in most cases the mental effort requires 
to be succeeded by physical exertion; but for you there can be no such feel- 
ing. You must advance steadily, constantly, and incessantly, if yon would 
attain that distinction and success which ought to be the object of your 
ambition. Relaxation no doubt is necessary, bat your relaxation must not 
be idleness. 

On the other hand, you will be tempted in yonr competition for the 
honours and prizes offered asthe rewards of exertion, to pursue your studies 
with an unreasonable and excessive ardour, without regard to prudence and 
health. This is no leas an evil than the opposite vice of sloth. You are no 
more justified іп excess of this kind and іп the indulgence of mental excite- 
ment, than you would be in the nnreasonable indulgence of any other pas- 
sion. Nor can you really benefit by this kind of intemperance. A steady 
and unwavering progress is mont valuable, and most permanently useful; and 
you bad far better fail in obtaining the prize than obtain it at the cost of 
health. 

And now that you have been informed of the nature and extent of the 
education here afforded—what we offer you, and what we expect from you— 
шу task, that of introducing you to your work, із for the present at an end. 
I have myself по fear as to the result in your cases individually; and what- 
ever may have been or may be the toil and the anxiety of those who have 
superintended the growth of this department of the Applied Sciences, of which 
you are now members,—whatever struggles and difficulties we may have bad 
in carrying out our views, with reference to the subject of general scientific 
education,—however slowly it may have taken root, and however it may have 
been checked by the apathy of those whose other occupations were too pres- 
ing to allow them to do justice to this,—we are all, I think, satisfied now that 
as а system it is established; and that we who have laboured earnestly in 
the cause may fairly expect to see the result in our days—although one of 
those to whom the system owes mnch, and who would have rejoiced to ses 
its present success, has unhappily been removed from his sphere of useful- 
ness before success dawned upon us. I cannot forbear here this allusion to 
our late lamented Professor of Chemistry,* for I feel that without his exer- 
tions we should not this day have been able thus to offer congratalation, as 
well as to express hope; and he would, I repeat, have been amongst those 
most rejoiced could he have seen his views thus far carried into successful 
operation. 


% Professor Daniell. 


Mathematical Physics ; or the Mathematical Principles of Natural 
Philosophy : with a development of the causes of Hert, Gaseous Bias- 
ticity, Gravitation, and rosea ere Phenomena of Nature. By Joan 
Неваратн, Esq. London: Whittaker and Co., 1847. 2 vols. royal 
octavo. 


It is not long since that a Mr. Isaac Frost proclaimed, tramp et- 
mouthed, a discovery of the most stupendous importance - vin. , that 
the Newtonian Theory was as untrue as it was blasphemous; (hut the 
san was not the centre of our system, but revolved round the earth at 
the distance of about 20,000 miles; that the moon was a block of ice, 
distant 6,000 miles; and, “as to the length of the diameler of the uni- 
verse, if any gentleman were to ask me that question,” says Mr. Frost, 
“TI should answer— It is as long as Сор pleases,’ ” 

Mr. Frost's objections to the theory of, gravitation were certainly 
very plausible. “Newton,” observes that astute philo-opher, 
+s accounted for the force which drives the earth up the ascending 
node of the ecliptic, but does not account for the force which rolls it 
down the descending node;” and again, “if the stars are iufoite ly 
distant, how is it that their light does not interfere to produce dark- 
ness?’ This latter objection we consider especially profound, — an 
opinion which we the more confidently express for two reasons—first, 
beeause we entertain it in common with one of the most popular 
јоогозіз of the day; and secondly, because we can't understand it—a 
sufficient proof with most people of the profundity of an idea. 

About the same time that the unscientific public was astonished by 
the theorles of Mr. Isaac Frost—in opposition to Sir Isaac Newton— 
the scientific public was gratified by the discovery of a new planet, 
spon which no telescope had yet been turned --оп which no eye bad 
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ever з which, too remote and obscure to Бе арртеһеткіед by the 
faculties of sense, was reached by a grasp of intellect not unworthy of 
bim who first interpreted the laws which made necessary the exist- 
ence of that distant world. How rich must have been the reward of 
its silent and unobtrusive discoverer! How intense his scorn of the 
pedants who surrounded him! With what quiet mirth would he turn 
from their sesguipedalia verba, their “kemihexaletrakedrons” and jar- 

оп, to those cherished results of bis toil, the final completion of bis 

rincipia! Day, in all ber Indian тарозбсепсе, had for him less 
glory than the Night; for Night held the treasure һе had staked 
years of thought to win. Mighty was his ambition—mightier his 
success, 

Somewhere in the wide gap between these two great philosophers 
we would rank Mr. Herapath,—and in justice to that gentleman, be it 
observed, nearer to Mr. John Couch Adams than to Mr. Isaac Frost. 
If our author had succeeded in accomplishing all that the lengthy 
title-page of his work professes, we should consider him by far the 
greatest man of his age: profession, however, is not practice, and 
although we admit that some of the theories he has developed are 
extremely ingenious and snpported by a great deal of beaatiful rea- 
soning, yet we confess we are not disposed to accede to the truth of 
any one of them—simply because they explain ouly a few, and seem 
to us quite irreconcilable with the greater number, of the phenomena 
of nature. 

The cause which Mr. 1 assigns for heat, gravitation, and 
the other molecular forces of the universe, is a very simple one—the 
assumed hardness and iuertia of the molecules of matter; and the 
subject of our present review professes to be a general treatise on the 
action of forces, wliether finite or molecular. he first part—on the 
action and laws of finite forces—is nothing more than a jumbled com- 
pilatien of certain statical and dynamical proposons, Moreover, 
although the results of these propositions, which are all old acqaainte 
ances (such as to find the centre of gravity, centre of percussion, and 
the like,) are correct enough, the means by which these results are 
arrived at are very questiunable, and to us іп most instances wholly 
unintelligible. Mr. Herapath has adopted the very common error of 
assuming the fundamental laws of motion to be axiomatic ; no fact 
can be axiomatic which the mind can conceive to be otherwise than it 
із: but it is very easy to conceive the laws of motion to be different 
from what they really are; therefore the laws of motion are not axi- 
omatie, and consequently depend on experiment and induction. In 
the theory of collision, Mr. Herapath is at least original: —having 

reviously admitted that a perfectly bard body, such as he defines it, 

never been the subject of experience, and moreover that other 
bodies, usually termed bard, with which we are acquainted, such as 
iron, granite, &c., аге as distinct from perfectly hard bodies as rest is 
distinct from motion, һе proceeds to argue on what would happea 
supposing two perfectly hard bodies to impinge on each other. He 
asserts that under such circumstances, the two bodies would each 
retrace their paths, with velocities equal but contrary to those which 
they ssed previously to impact. We do not attempt to disprove 
Mr. Herapath’s assertion, but in lawyer style we set up а counter-plea 
or assertion of our own: we assert that two idling | hard” bodies, 
after impact, would polka together “for ап hour by Shrewsbury 
clock,” and thea turn green, uud we defy Мг. Herapath to disprove 
our assertion. е 

To view the subject more seriously, the phenomena which take 
place during the impact of two ordinary bodies may be weil illus- 
trated by the followiug problem :—Suppuse two bulls, with masses А 
and В, io impinge directly on opposite ends of a spiral spring, the 
mass of the spriug beiug neglected in comparison with either of the 
masses А or В. Қ A 

Suppose a were the original length of the spring, s its length at 
time from commencement of impact, 2 the space one end bas pees 
over at time 1. Then, since the mass of the spring is indefinitely 
small, the forces tending to compress it at both ends are equal. Let 
Т be this force at lime ¢;—then we have fur the motion of A 


ын 1 
ae = А! 


for the motion of В 


а“ B 
dz T.di 
gu s А 


Let u be the velocity А had at first, then c =s . the velocity 
of A coutioually decreases, and at time é is diminishe! by a quantity 


rat 
= fZ ; and the velocity of В comtioually dimiuishes by / £~ 
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at.time t, the velocities of А and В previously toimpact being sup- 

posed contrary in direction. Let s= Ь be the value of & when tbe 

spring iaa текені the limits of its compression; 4 then із a mini- 
i s 

mum. 


41 
2 = dz dz 
. if = 2, uT 


И, now, the spring has no power of кесотегу--і, e. if the force Т, 
cares, the balls will move an together with equal velocities, = арі 
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dz’ ds T dz’ т 
= . = Ф — = 44; —— == — - at; 
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pbeing the velocity of В previeus to impect. 
25. eliminating the f di, 


вд). = A - Be. 


E is the formula for the impact of what are generally termed 
hard, inelastic bodies—f. e. bodies of which the particles have по ten- 
dency to restitution after displacement. If, however, after 4: 
the spring recoils with perfect elasticity, the integral 7 dt daring 


=0 


T 
the time that в increases from s =b to s= a wil = f A dt taken 
during the time æ decreased from ғ = a to z = b; 


T dz Ач - Bo B (4 ＋ е) 
but 440 = . = “— EFB ATB 
ot. the final velocity of A will be 
$ _ 28и + Bo) 

кі TTR 


which is the formula for the collision of perfectly elastic bodies. 

The most important part, however, of the “ Mathematical Physics” 
is that in which the author developes bis theory of heat and the no- 
lecutay constitution of gases; avd it is but justice to him to observe 
that mach of the first part of bis work is confeasedly a juvenile pro- 
duction. Whether bis investigation of the motion of а crank, in 
dieb he has fallen into the common error of neglecting the mass of 
the eonnecting-rod, is to be гескеней леді; his youthful performances 
өс nat wo oannot ғау,--же trust, however, for the author's credit, that 
it is. We mow eome to the theory of heat and the constitution of 
gases: Newton conjectured ibat beat might arise from an intestine 
motion of the particles of matter, and that temperature might v 
as the velocity of the particles. Mr. Herapath, on the other hand, 
supposes the temperature to vary as the momentum of the particles; 
and combining this theory with his idea of the perfect hardness of the 
particles—or rather, as we should ssy, their perfect elasticity —be 
shows very clearly and beautiſully how the pressure of varies 
with their temperature; and how the specific beat of bodies ranlti- 
plied by their chemical equivalents is constant. There are, however, 
many phenomena of beat, which appear to us atterly ірсараМе of 
explanation on Mr. Herepath’s theory ;—we allude to radiation, cone 
deetion, and polarization, How is it that bodies which radiate the 
best conduet the worse, and vice osred? And how ате we to account 
for the intricate phenomena of polarization? Surely these facts de- 
pend on something more than a hwlees motion of the particles of 
matter among themselves. That the particles of matter, or the 
elei of material forces, are continually in motion is highly probable 
чау, abwost certain; but what that motion is—on which bent, light, 
and electricity, with all their varied yet definite phenomena, depend 
—remains yet, we think, to be discovered, 

Various theories of the molecular constitution of matter have, in- 
indeed, been put forth from time to timé,—none, however, that merit 
much attention, with the exception of the undulatory theory of light; 
and even in this, the great result arrived at—viz. the form of the 
wave surface,—although И satisfies most, and has suggested some 
facts of polarised light, is deduced from considerations dynamically 
unsound. We may here obsekve that Fresnel (see Airy’s Tracts,” 

. 857), in determining theoretically the polatising angle of а reflect- 
bg surface, bas adopted a hypothesis for the motion of the particles 

ether nearly the same as that of Мг. Herapath. Я 
In Venelvsion, we cordially recommend the work to these of our 
reagerawho have sufficient leishre und mathematical knowledge ta do 
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. 10 the author, thengh we canact halp i Pps a wish that 
г. Herapath had devoted half the time and ability te the mathema- 
ties af engineering thet be has to the cestle-building of hy Í 
speculations, and we might theo have had the pleasure of reviewing 
a work of less pretensions but of far mere solid usefulness. The 
most prefound mathematicians of the dey with whom we һауе bad 
the honour of conversing on the subject, shrink from the difficukies 
attending all theories of molecular constitution, and in their wildest 
dreams we believe have never so mach as dared to hope fora solution 
of even one of those grand mysteries— Heat, Gaseous Elasticity, 
Gravitation, and other great Phenomena of Nature.” 


Railway Locomotion and Steam Navigation: their Princi tes and 
Practice. Ву Jann Corr, of New South Wales. London: Williams, 
1847. 8vo., рр. 181. 


“Qh that mine adversary had written а book,” cried Job in bittere 
ness of spirit. We, who are not nearly so patient as he, are induced 
by the perusal of the work before us to exclaim—Oh that mine advere 
sary had to review a book! Mr. Curr has come all the way from New 
South Wales to have his bark and his bite at modern engineering: A 
man does not travel 16,000 miles for a trife; and accordingly Mr. 
Carr bow-wows pretty loudly. 

First, our excellent contemporary, the Mechanics’ Magazine, comes 
in for а snarl. From “a careful examination of two volumes and two 
odd numbers” of that work, our author is satisfied that “ the present 
actual and scientific knowledge of English engineers” із іп a moat 
deplorable condition; and so in order to enlighten them he resolved 
on quitting “а peaceful homestead in the fair clime of Australia,” 
embarked on board the good ae St. George,” for Eagland, arrived 
safely, and forthwith published the present volume. It is cur private 
conviction that Mr. Carr is the COMING MAN who bas beer so losg and 
so anxiously expected. 

To attempt an intelligible analysis of his doctrines were аз үзіп as 
to essay a systematic arrangement of the Sibylline leaves, ог an inter- 
pretation of the oracular teachings of a Pythonissa. Science and satire, 
analysis and adventure, are so strangely intermingled that dim mortal 
vision frequently misses the line of demarcation. Mr. Curr sets off 
with a grave bit of theory about motion of fluids, or a pet doctrine of 
gravitation, and interrupts himself 10 tell a personal anecdote. Аз 
many “most disastrous chances of moving accidents” have befallen 

him as Othello, and they are set down in this book, in the very thick 
of philosophical propositions and algebraical symbols. Our author 
seems to entertain ibe idea of combining the truths of science with 
the “ intense interest” of а melodrama. For example, he begins to 
talk about latent beat, and suddenly stope to tell a startling story of 
his father being on a certain occasion “reduced to the necessity of 
concealment іп a wood for three days and nights to escape the fury of 
the populace.” In another place, fe records a dispute between bim- 
self and somebody at Norwich, which somehow or another induced 
him to go to Margate, where һе “issued throngh the town a printed 
55 Же. Further on he tells us that his father was disowned by 

із grandfather on account of a difference of opinion on engineering 
subjects, “and the letter to that effect was retained in bis family for 
thirty years or more.” Our author із as rich in family anecdotes as Ға 
scientific discoveries, and passes from the опе to the other with sure 
prising facility. Every reader of Hudibras knows that 

“Та” adventure of the bear and ade 
1з sung, but breaks off in the middie.’” 

But the excursions and imaginative flights of the political satirist, 
Butler, are nothing to those of the рн вайна, Curr. 

Poor Doctor Hutton comes in for a more than ordinary share of 
abuse. Various errors and inconsistencies in his theoretical views 
are pointed out. Hutton wrote at a time when the principles of me- 
chanics, and especially the practical application of them, were much 
less understood than at present: and we are quite ready to accard to 
Mr. Curr the easily-acquired merit of having proved that Hutton із 
not infallible. He was а much better arithmetician than mathemati- 
cian, but the time at which be wrote may excuse some of his ізассага- 
cies—and it is but a pious task to avenge his memory by showing that 
his antagonist commits errors equally grave without the same excase 
for them. For instance, Mr. Curr propounds various formule for cabe 
culating the motion of railway trains, assumiog the modulus of friction 
to be constant; whereas the evidence of uniform experience shows 
that the resistance to the motion of the wheels on the rails increases 
very rapidly with increase of velocity. The percussions in passing 
over the juints of the rails, and the vibrating motion of the rails theme 
aglyes, render necessary a great expenditure of power. And аз these 
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perensions and vibrations; sud ether irsegularitics of the mation of 
trains, are always observed te be muck ter at bigh, than at low, 


velocities, it is quite clear that till their relation to the velocity be 
erm ined it is impossible te make tte of trains a matter of 
mathematical caleutation. The law of resistance, or the degree іп 
which the resistance inereases with increase of velocity, has not yet 
been discovered, notwithstanding the efforts of numerons excellent ex- 

iments. The self-sufficiency with which Mr. Curr decries the 

ars of Mr. Scott Russell others, who are usefully employed in 
the experimental investigation of the subject, is rivalled only by the 
Неее of first principles displayed іп Ше attempt to solve а pro- 

em of whieh the data аге not given. 

Patience and space weald fail us to point out all his other err 
yet one or two iustances шау be cited. Іп one place ће tells us that 
the consumption of soke necessary for the conveyance of a given load 
bra fast train is the same as by a slow one. “If the velocity be 

abled,” says he, “a given distance is passed over in half the time: 
the supply of steam must be donbly fast ia the second case, but will 
be required for half the time. Hence һе concludes that in both cases 
the same quantity of steam (and therefore of coke) will be consumed 
—totally overlooking the fact that the increased resistance to the 
tra s motion in the second case renders it necemary that the steam 
should be consumed in the cylinder at a greatly increased pressure. 
His notion is mueb the same thing as asserting that the easiest way 
of travelling fifty miles оз horsebick is to ride at full gallop. 

Jn another place we are told that “the bite would be lessened on 
sscending a gradient according to which end of the engine might be 
moving foremost, as thereby the centre of gravity of the engine would 
approach or recede from the driving wheels,” It were useless to 
attempt a serivus refutation of such nonsense. 

“Tis а pity when charming women 
Talk of things that they don't understand:” 
and similar objects of compassion may be found among the sterner 
вех. 

Here is another specimen of our author's mechanical ideas: “ Actual 
eollision of trains moving in opposite directions is a subject scarcely 
deserving of attention, but as there appears a vulgar notion amongst 

ons who ouglit to know better, that if two trains meet, the shock 
1s proportional to their joint velocity, or to twice the velocity of each 
train; it may be said the shock sustained by each traia is proportional 
to its velocity, and the same is true as respects each person conveyed 
init.” Does Mr. Curr meas to assert that the shock to each train is 
quite independent of the velocity of the other train — that if a man 
ran а Sa a moving cannon ball the injury sustained by bim would 
merely be proportional to his own velocity, and not depend on that 
of the ball! If that were true, it is obvious that if be stood quite still 
he would receive no injary were a whole park of artillery fired at 
him; and, similarly, that when a train is at rest the passengers need 
not be at all alarmed at seeing another train drive full tilt against 
them. 

То qnit theory, let us take a specimen of Mr. Curr's practical 
knowledge. The following is a proposition for ascending very steep 

ients. “Let the engine be stopped near the foot of such inclined 
plane—let the driving wheels be removed and a pair substituted being 
of such diameter as will enable it to ascend.” Таке off the driving 
wheels, Mr. Curr? Pooh, pooh, man! what if it were proposed to 
you to take off your head and substitute that of Newton whenever 
you came to a stiff bit of mathematics ? 

Divers other equally rare devices hath Mr. Curr for the improve- 
ment of railway locomotion. One especially there is, which is cal- 
culated to effect a complete revolution іп engineering, but its nature 
is kept а profound secret. We are tormented with curiosity to find 
out what it can be, bat, No—says Mr. Curr—I have told you a good 
deal for nothing, beyond the cost of buying and reading my book, 
bat for this master invention І demand a far higher recompense. And 
then һе offers to reveal it confidentially to a committee of the House 
of Cemmons—in fact, repeate the Warner story in a new form. 

The work concludes with a magnifieent peroration, of which the fol- 
lowing is a fair specimen :—} 

But who proclaims himself my critic—the shadow of a nonentity 
whose only knowledge of the subject is derived from the book he ia- 
tends to criticise: so—it will be left to future ages to find the trath 
.... The principles are oNE—so break one link of the vibeulum, 
and down goes my book to the shades below. The philosopher and 
the mathematician bave been boldly attacked: whether they will oon- 
tinue their prejudices I will not decide: but te convince a шан that 
he has played the foo! is not au easy task.” 


Here, at least, we entirely agree with our author. The “task” is 
difficn!t—so difficult that we relinquish it in despair. 
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Sketches, Graphic and Deseri 
five Painting applied to Engli 
By б.Һ.Вілсквовме, № 
Со, 1847. 


Mr. Blackborne proposes to do for the polychromy of the middle 
ages, what has been done for that of the Egyptians, Greeks, and 
Arabs, and to give us a special work of reference for architects and 
decorators In all that relates to the coloured ornaments suited to works 
of the medieval character. This is certainly essential at a time 
when the taste for such decoration is extending, and when buildio 
of a high class are in progress. We have had many books on Gothic 
carving, but few illustrations of painting in that style, and for the 
reason that until lately the produstion of illuminated books was werg 
expensive. The new ротна for printing іп colours come most 
opportunely in aid of extended study of the decorative arts. In 

e works by Mr. Jobbins and Mr. Colling many useful examples hava 
been already given, and no doubt Mr. Blackburne will find many co- 
operators before he gets to the end of his series. 

Mr. Blackburne's text does nat. seem to us to be of so much value 
as his plates, although he баз undoubtedly taken much pains; but in 
the attempt to publish a series of examples һе will lay the foundation 
for a history of decoration іп this country. Нә is therefore not to be 
blamed because he does not shine so much as an historian, as he does 
as an artist. The state of art among the English before the time of 
Bede should be examined іп comparison with Byzantine monuments, 
for it cannot be doubted that from Greece and what was then the By- 
zantine city of Rome these new arts were broaght into England, as 
we have express testimony to that effect. 

Mr. Blackburne begins his work, in fact, from the thirteenth century, 
when the construction of so many larger edifices, now existing, and 
the practice of painting on walls, as well as on tablets and hangings, 

ave a more durable character to the labours of the painter and 

ecorator. In the first number we have a choir ceiling from Malvern 
abbey, with its details; a screen from Aldenham church in Hertford- 
shire, ia the Pe icular style ; a plate of details from the tomb of 
Lord Bourchier, io Westminster abbey ; wall paintings from the chapel 
of St. Erasmus at Westminster, from Tewkesbury, and from Roches- 
ter cathedral; and a lectern stand from Littlebury, Essex. The tiles 
we think may be dismissed very briefly, for they have already been 
copiously illustrated in special works. 

It is a matter of much congratulation that we shall now possess а 
body of English works illustrative of medieval art, and calculated to 
foster the growing taste for that style. In the works of Carter, Stot- 
hard, and Shaw, in those already uamed, and in works on tombe, fur- 
niture, glass painting, fonts, and tiles, the architect, and we may add 
the artisan, of the present day, finds resources in which his predeces- 
sors were wanting. 


г 
The Ecclesiastical, Castellated, and Domestic Architecture of Eng- 


land, from the Norman Era іо the Sixteenth Century. By James Нлр» 
FIELD, Architect. Vol. I., Part 1. London: Williams & Co., 1847. 


Mr. Hadfield has begun an undertaking, the eompletion of which 
will require a life of labonr, if carried ont in the spirit of this speci- 
men. Having {chosen the county of Essex as the first, he makes а 
review of the churches, pointing out all the positions valuable to the 
architect as examples, and illustrates them by plates full of dimensions 
and working details, and of а uniform scale. We know of no work, 
which, with such strictness of plan, bas equal practical value. 

Four parts are to form the volume devoted to the county of Esseg, 
and these are to contain eighty plates of the churches and massions 
and their fitti: We think Mr. Hadfield is undertaking more then 
is required at bis bands in proposing to give plates of stained сіз, 
which forms a special art, and the labour, time, and expense bestowed 
оп which may perhaps deprive the architect of what һе wiil value 
infinitely more—drawings such as those іп the present number. 

The text із of а very limited character, simply explaining the ar- 
chitectoral features, with little antiquarian detail, the object of the 
author being to keep up the practical nature of the work, and to throw 
his strength into the plates. This is a very laudable endeavour, and 
though the price of the part is large, it is, an aecount of the number of 
plates, very cheap. e think, too, that Mr. HadGeld has decided 
rightly in publishiag large parts like the present, rather than өрі 
them into monthly nnmbers with two оғ three plates. There isa 
certain appearance of completeness about the part even at present 
which seems to make it of a more practical character. 

Mr. Hadfield apportions his labour according to the importance of 
his work. Some churches are without notice; others, like Danbary, 
with four or five plates. The author has carefully eschewed perspec- 
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tive views, and there are no elevations of buildings, but а museem, as 
it were, is formed of details so carried out, that working drawings 
would be scarcely wanted in copying these examples. The plates, 
which are filled as much as they can be, are designed simply to help 
the architect, builder, and workman, and explain themselves so fully 
that the text is scarcely required. Indeed, the book, on inspection, 
carries with it its own recommendation, and is likely to meet with 
such support as to enable the author to proceed with confidence in his 
praiseworthy undertaking. 


A History ГА the Architecture of the Abbey Church of St. АШаяа, 
with especial Reference to the Norman Siructure. By J. С. BUCKLER 
and С. A. Воскікв. London: Longmans, 1847. 

This is а work of such commendable industry, and of so much in- 
terest, that we must reserve it for a longer notice ina future number. 


HIGH-PRESSURE STEAM. 


The greatest object remaining to be secomplished іп navigating the ocean 
by steam, is unquestionably the saving of fuel, and this, (о uny great extent, 
can only be effected by using high-pressure steam expansively, by which 
not only one-half of the tonnage occupied at least will be liberated, but ore- 
half the cost of the fuel will be saved. We need not expatiate upon the 
immense importance of snch a reduction, both to the naval aud commercial 
marine of this country, particularly where distant depdts have to be so 
frequently replenished, becauze that cau be duly appreciated by every 
person practically experienced in steam navigation, But no sooner, how- 
ever, is the proposition mooted, than a Serce ſusilade is opened against 
во dangerous ап innovation, which that is presumed to be,—as if any in- 
herent property existed to reuder high-pressure steam more dangerous or 
destructive than steam of low-pressure. This, however, results from pre- 
judice rather than from calm and dispassionate reasoning; iu the face, too, 
of daily experience and the successful operation of hundreds of locomo · 
tives gliding over our iron roads at something like 60 miles an hour, not- 
withstanding the very high power employed, which marine purposes do 
not require,—that it is really gratifying to read your judicious and perti- 
теш remarks in the case of the late explosion of the Cricket steamboat. 
[see Journal, p. 350.) 

With properly constructed safety-valves, (о limit the pressure with cer- 
tainty, placed beyond the control of the engineman or driver (which is a 
matter of equal importance in both systems), high steam will prove as 
safe, nay safer than low-pressure, if generated in suitable boilers ; which, 
we trust, we shall be able to show. We are not aware if there exists апу 
collected record of the number of explosions which һауе occurred, distin- 
gaishing the class to which each belongs, together with the probable cause 
and circamstances attending them, beyond the transitory and imperfect 
accounts given in the news of the day; or we believe jt would be found, 
that not only аге the most destructive effects produced, but aiso that two- 
thirds, possibly three-fourths, are occasioned by low-pressure steam, or by 
boilers во denominated (see the frightful account of the explosion in the 
newspapers of to-day—October (һе 71һ--ав detailed before the coroner at 
Leeds). And what would have been the consequence if many low-pres- 
sure marine boilers had been subjected to the fool-hardy and reckless 
treatment practised on board the“ Cricket?’ Would they have resisted 
one-half the time those boilers did ?—we presume to think not. 

Marine boilers of the usual form of construction and magnitude are the 
worst to resist pressure ; and, therefore, ia examining the comparative 
safety of the two systems, we will assume that the boilers are of the same 
form—viz, cylindrical (where the tension of the metal is most perfectly 
applied), and the pressure іп one to be four pounds the square inch, and 
that of the other to be fifty, while the thickness of metal in each shall be 
in the exact ratio to the strain: thus, multiply the pressure by the radius, 
and divide the вот by 400 (equal to one-leuth of the strength of the plate 
for every eighth of its thickness), and the quotient will express the thick- 
ness іп eighths which the plates of each of the boilers should contain, 

Thus, we have two boilers whose power of resistance in relation to their 
contents are exactly equal; hence, if the fifty pounds steam were to be 
doubled, the pressure would not be опе iota more dungerous than the four 
pounds steam being increased to eight, and vice rerea; consequently, in 
relation to strength, one boiler is as likely to explode as the other: but 
as neither is likely to take a flight if duly supplied with water, and their 
caſety · valves be in good order, we will proceed to consider the result іп 
case of neglect—firet, with regard to a deficiency of water, and next to the 
valves becoming fixed. With respect to a deficient supply of water, the 
chance of an explosion would probably be pretty nearly equal, and so 
would be the force, from the larger voiume necessarily pent up in low- 
Pressure boilers; indeed, we are not aware that there is апу distinction 
observed in this particular, but іп effect the low steam may be assumed to 
be more disastrous from its scalding property, as you very properly 
remark, than high-pressure. In respect to the safety-valves, we һауе 
shown that each boiler is capable of resisting the doubling of the working 
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presevre of its contents, or any other extent ів the same ratio ів an 
degree. Now, it is quite possible for a low-pressure valve io adbere to its 
seat so firmly as to resist the additional four pounds per ioch, and even а 
much greater increase, ere an explosion ensur; but for a valve of a Бідь- 
pressure boiler to resist an addition of fifty pounds per inch without being 
vaseated, is scarcely wilbin the bonnds of probability. All boilers require 
careful and efficient superiniendence most unquestionably, and casualties 
from neglect will sometimes occur without doubt; but under an equal 
degree of supervision and skill in construction, we think we are justified 
in the conclusion that high · pressure steam in regard to safety bas the 
advantage. 

The quantity of fael saved depends upon the just application of the 
expansive principle: the usual practice is for the pressure ір the boiler to 
be constant, and the amonnt of expansion varied by expansive gear, ao- 
cording to the exigencies of the service. To prove that this is an error, 
we have only to imagine a cylinder, say four inches long and one in diame- 
ter, with steam of four pounds cut off at one quarter its length and allowed 
to expand to four times its volume, which will exert a mean force of two 
pounds арда fraction; this we will assume to be the minimum working 
power of the engine. Now, if circumstances require the maximum power 
to be applied of four pounds during the whole siroke, it is manifest that a 
Sour fold amount of steam will be required, and expansion mast be aban- 
doned altogether to effect it when its saving effect is most requisite, as the 
largest amount of fuel is being consumed. Now, if we reverse these 
functions, by making the amount of expansion constant, and work with a 
rariable pressure, it will be found that the steam required will be exactly 
in the ratio of the work done; thus, if we raise the pressure to eight 
pounds, and cut off the stesm as before, we obtain a mean of over foar 
pounds, with just double the quantity of steam, instead of quadruple as 
above, and of course at one-half the expense of fuel. The pressures here 
assumed for illustratiog the two modes of application are not those, of 
course, which would be adopted in practice, but the result would be the 
same in effect if the maximum pressure were sixty-five pounds above va- 
cuum, and the minimum one-half that amount, working with a constant 
expausion of eight or ten times its original volume. 

Now that competition is so strong in rates of speed, every degree of 
pressure is employed and steam generated іп all kinds of boilers, suitable 
or unsuitable ; the temptation is 80 great to run dangeroas risks for the 
sake of victory, that some power of control is become absolutely neces: 
—а matter, however, of no very difficult accomplishment, though it might 
be opposed by the proprietors, possibly, as exposing the secret of the doings 
іп the engine-room, with regard to the real working pressure; but that is 
a matter of по weight, пог can it be honestly objected to or deuied. We 
would suggest, then, that a competent person should have the power to 
inspect all steamboats periodicaily, as to the fitness and condition of the 
boilers in relution to their working pressure, and to see the following pre- 
cautionary checks adopted—viz.: One safety-valve, at least, on each 
boiler, piaced beyond the contral of the engineer, except as to having the 
power of lifting it occasionally, to insure Ив duly operating ; or by a slight 
easement effected at regular intervals by the engiue itself, but no power of 
adding weight. Next, that two graduated gages be fixed in one case 
above deck; one showing the pressure of steam іп the boilers, and the 
other the level of the water and the excess or deficiency in either case from 
the fixed working points on the scale. These gages to be open at all times 
for inspection to every person on board, and minutes made in the log at 
regular intervals in sea-going steamers, particularly during the night, 
stating the height of the water and pressure of steam. The sound work- 
ing condition of these gages to be maintained at all times, and cases of 
neglect, or tampering with them in any manner, to be visited by a severe 
fine—perbaps fine and imprisonment, where во many lives аге eudangered, 
which would at once put an end to the recklens tampering with the pres- 
sure, and insure careful attention to the suppiy of water, and consequently 
safety to all on board. 

C. 


London, October 7, 1847. 


FULGURITES AND FULMINARY TUBES. 


We hsre found in a French periodical some remarks on the action of the 
electric fluid when striking the ground, which do not seem to have attracted 
much attention here, and which have led us to look into the subject. It is 
observed that in the beginning of the last century, a hollow tube was dis- 
covered, which formed branches, in the sendy plains of Silesia. This tobe 
wes placed in a museum under the name of an * arborescent fossil.” Some- 
what lster, similar tubes were found in the neighbourhood of Paderborn, 
Dresden, and Munster, likewise іп Cumberlend, in Hungery, оп the dune 
near Bordesux, and on the plains of Bahia in Brazil, We do not remember 
sny specimens of this kind іп the British Museam, aithongh there is an ex- 
tensive collection of meteoric stones in the mineralogical department, This 
suggests the propriety of a separate collection, which should include me- 
teositer, fulgurites, minerals and vegetables affected by electric action, vol. 
canic substances, &c. These would extend our knowledge of new branches 
of science, those of meteorites, geological action, and coralline growth. 

All the localities in which fulminary tubes are found, although far apart, 
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Бате a similarity of character in the soil in which the are found, 
Baving a fine sand, containing a large proportion of silex. In this sand the 
tubes are always sunk vertically. Their diameter varies from yth of an 
inch to 34 inches, and the thickness of the coating or wall of the tube 
from „ath of an inch to 1 inch. The diameter diminishes according to the 
depth of tube, particularly when the tube ramifies; and these ramifications 
sometimes very numerous, giving the fulminary tube all the appearance 
of the root of a tree. 

Some falgurites have been found six yards long. The external surface of 
the tubes is composed of grains of sand cemented together; in the inside 
these grains are melted, vitrified, and mixed with little bubbles, forming a 
2 a pearl-grey enamel, with which the inner part of the hollow cylinder 
is lined. 

In tbe Braxils, falgurites have been found with facettes and completely 
vitrified, and in Cumberland a vertical fulgurite was found cemented to a 
porphyritie boulder, at a depth of eight yards. At this point the fulgurite 
deviated, going off at an angle of 45° and being about th of ап inch in 


Thongh several hypotheses as to fulgurites have been formed, that of 
Dr. Fiedler seems best to meet the case. He has shown that these tubes 
are caused by the calorific action of lightning, which passing through sili- 
сеоце sand, melts it in ite way. This melted part becomes the inner wall or 
bore of the tube, and the outer wall is formed hy the cementation of grains 
of quartz imperfectly melted, and joined by water in a state of vapoor 
arising from the great heat developed by the lightning in its passage through 
the soil. This action of lightning has been determined on several occasions. 
On the 3rd of September, 1789, lightning struck an oak in the Earl of 
Aylesford’s park, and killed a man who had taken shelter in the tree. On 
digging up the ground to erect a monument on the spot, a quantity of 
melied flint was found, and underneath where the poor man’s stick had 
stood a vertical tube of melted sand. Some seamen having noticed light- 
ning fall on the sandy isle of Amrum, off the Danish coast, found, on look- 
ing there, а fulminary tube. On the 13th of June, 1841, Dr. Fiedler found 
a similar tube in a vineyard near Dresden. This tube divided into three 
branches, and went to a depth of five feet. Artificial fulgurites have been 
formed by passing the electric fluid through siliceous sand. It may be 
r that there are authenticated cases of rocks even being melted by 
ightning. 


DRAINAGE OF LANDS. 


Hydraulic engineering connected with the drainage of land becoming 
daily of such vast importance, induces us to present to our readers the 
very interesting discussion that took place last month, at a meeting of 
several highly intelligent and practical farmers and scientific gentlemen 
collected together at Drayton Manor, at the invitation of Sir Robert Peel. 
For the report we are indehted to the Agricultural Gazette. 

М”. Woobwanp said that in his opinion thorough drainage was the 
foundation of all good husbandry, without which manures and skill are 
thrown away. Some undrained land had come into his occupation, heavy 
land, which only produced 10} hushels of wheat per acre; he immediately 
drained it 3 feet deep, subsoiled it, dressed it with burnt clay, and the first 
year obtained from it 51 bushels. He regarded the extensive burning of 
ciay land as a most important practice. It rendered the soii so much more 
friable and convertible, and enabled tbe farmer to work it with much less 
borse labour. The effects of burut clay upon all green crops was wunder- 
ful, a most important fact whicb could not be too strongly impressed upon 
the mind, ав being very essential to the growth of coru, especially when 
Consumed upon the land by sheep, eating at the same time a little oil-cake 
or refuse corn, He had not, bowever, found advantage in the use of 
Italian rye-grass, which he thonght uodeserving the praise it bad received, 
The treading of sheep was highly advantageous to the wheat crop, provider 
the land was thoroughly drained and subsoiled. In order to secure the 
requisite amount of pressure, he had uot only employed sheep, but horses, 
or even men, who he found could tread down land for 16. Gd. ап acre. Не 
bad also found advantage under some circumstances іп the use of an iustru- 
ment which he called a peg roller. This was formed of aa elm-wood oy- 
tinder, studded with oak pegs abont four inches apart; it proved to be a 
most effectual implement when drawn over the land, imitating as it did the 
consolidating power exercised by the feet of a flock of sheep. He regarded 
pressing down the land as opposiog an invincible obstacle to the operativos 
of grubs and wireworms. Ав to dead fallows, he entirely objected to them 
as wasteful and useless. On his clay land, when in turn for fallow, һе 
planted vetches, and on his gravel, rye, and rye and vetcbes. For clean- 
ing his stubbles after harvest he employed the implement called a two- 
edged “skim,” which be strongly recommended as a cheap and most 
valuable modern invention. Mr. Woodward then pointed out what he re- 
garded as the best manner of breaking up ioferior pastures and converting 
them into arable; and concluded a very instructive speech by forcibly 
pointing out the absolute necessity of seading back to the land whatever is 
removed by a crop, and by expressing his entire agreement in opiuion with 
Мг. Wooiryche Whitmore, Mr. Huxtable, and others, that farming, рго- 
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perly and efficiently carried out, with capital and skill, may be made as 
profitable an jovestment as railways or other branches of commerce. Being 
asked whether he held his land on lease, Mr. Woodward replied that he 
did. But even if he had not, he, nevertheless, was of opinion that the ex- 
penses be incurred in the improvement of his Jand wonld have answered 
his purpose, for his improved wheat crop repaid those expenses immedi- 
ately. As to leases, he attached little importance to them, provided there 
existed something like tenant-right, which would by law ensure to the oat- 
going tenant the whole unexhausted value of the improvements he had 
made; whether this was to be paid by laodlord or incoming tenant was, 
he thought, of no importance. He trusted that the legislatare would see 
the necessity of passing some enactment that would secure this right; 
otherwise it was not to be expected that tenants would expend their capi- 
tal on land, Mr. Woodward having expressed a desire that Mr. Mechi 
pale) bring under the notice of the meeting the result of his bigh farming 
in x, 

Mr. Meon responded to the call. His practice in agriculture coincided 
во nearly with Mr. Woodward's, that it was only necessary to say that he 
grew alternately grain and root or leguminous crops, endeavouring as moch 
as possible to grow wheat alternate years. Не had originally drained his 
land 2 feet 8 inches deep, with pipes and stones, at a considerable expense; 
but since he had had the good fortune to meet with Mr. Parkes he had 
amended his errors, aod was drainiog more deeply and effectually with 
pipes alone at one-third the cost. He rented some land adjoining his own ; 
although he held bat a seven years’ lease, he drained it 5 feet deep with 
1 inch pipes, at a cost of from 358, to 504. per acre. He could not afford 
to deprive himself of the benefit of drainage. He found it very onproß table 
to farm such land undrained. The very first wheat crop remunerated him 
for the whole cout. The result of bis improvements at Tiptree had been to 
donble the produce of his farm and of bis labour. А portion of it was 
formerly а ewamp, not producing 59. per acre. Не had been entreated 
this year hy a gardener ia the nelghbourhood to let those 4 acres to him, 
at an annual rental of Бі. per acre. Не had removed 33 miles of аппеоев- 
sary banks and fences. Taking the arable acreage of the united kingdom, 
he thought they might safely dispense with 500,000 miles of unnecessary 
fencing, which, with ite timber, displaced much food and labour. He соа- 
sidered the agriculture of this couutry in а very backward and ansetisfac- 
tory state compared with its manufactures. The agricultural mechanical 
appliances were rude, costly, and unprofitable. The farm buildings gene- 
rally were bad, and uncentrically placed, causing а natioual loss of some 
millions ; each tou of produce or manare costiug an average carriage of 
64. per mile, renders the position of the buildings an important national 
cousideration. Wagons were а most unphilosophical contrivance. It was 
quite clear that a long, light, low cart on two wheels, having ав area of 
capacity equal to a wagon, aod only costing half as much, was a much 
more sensible and profitable mode of conveyance. The question was not 
now ап open оре, havieg been thoroughly discussed and decided upon ай 
the London Farmers’ Club; therfore, the sooner the wagons were got rid 
of the better. With regard to the quantity of seed, his experiments (con- 
ducted now for three years and publicly recorded) had uniformly been in 
favour of thiu sowing, say from 4 to 5 pecks of wheat, and 6 to 7 pecks of 
barley and oats. Some of the best farmers іп his neighbourbood adopted 
this system successfully. It was highly important in a national point of 
view that this question should be settled; for if the quantities he had 
named were available, adieu at once to the necessity for foreign imports. 
It appeared to be admitted on all hands, that ifa bushel of wheat vege- 
tated, it was an ample seeding; and it was reasonable that it should be ao, 
because if each good kernei produced only one ear, containing 48 ker- 
nels (and that was uot а large one), there was no allowance for increase 
by branching or tilleriog, which we knew would take place toa consider- 
able extent in well farmed land, containing an abundance of organic matter. 
Thin sowing delayed the ripeuing three or four days; consolidation by 
pressure prevented the development and action of wireworm and slug. He 
had found salt tended to a similar result. Не salted all his wheats at the 
rate of 4 to 8 bushels per acre, and was determined to use much more. Не 
коем a gentleman in Norihamptonshire whose wheat сгорз could scarcely 
ever be kept from going down, until he used sult, which had effectually 
kept it standiog. Не (Mr. M.) salted the manure іп his yards. He found 
that it sweetened them; he supposed it fixed the ammonia. It wasa sin- 
gular fact (пай whilst sult tended io preserve animal substances, it ou the 
coutrary rapidly decomposed vegetable matter. It was a cheap alkall of 
native production, costiug only about 206. to 30s. per ton, whilst all other 
alkalies were nearly eight times as dear. He strongly recommended the 
abundant ure of bones, with aod without acid, for гоо and green crops. 
It was evident that the bones formed іп our growing animals, and in our 
cows from the produce of the farm, cost us 5d. per pound, or 451. рег ton. 
Now, if we could repiace these, as we сап do, by bone-dust, at 71. per ton, 
it was cleariy good pulicy to use Шеш, He considered the waste of the 
liquid portions of the manure in most farin - yards a great national calamity, 
It was a great mistake ever to allow water to fall on manure. Water was 
а very heavy article, A thousand gallons weighed 10,000 Ib., and were 
expensive io cart. He һай beard farmers зау wheu rain was Га ішр, that 
that they should then litter their yards and make manure! Straw and 
water, in fact. He fouud in practice that animals did well on their own 
ехсгешепіз and straw under cover; that they consolidated the mass uotil 
it was four feet thick, when it would cut out like a good dungheap, and 
be ft to curry on Ше land. But if rain water were allowed to wash this 
mass, ап iajurious effect resulted: boih to Шеадіша! aad tothe manure, Не 
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twoughed ба, 
the time whea tenants would consider it to he theis interest (asio parta оќ 
Santlaed) to pay 10a, per acre more vent far properly farmed, permanent, 
and convenient buildings aad drainage, ia lian of the miserable and mis- 
dilapidations of the ргевеві time, It was, по deubt, partly this 
iference that caused the Scatch rents to appear higher than ear own. He 
was a decided өлімойег te the depth of at least two feet. It was a cheap 
3 way of гры, rid of one ne meal weeds, 255 N 1 
y just below ordinary depth о g. He did this іа dry 
weather, and with the assiatenge of a heavy Crosshili roller and зсагібаг, 
made his fallows cheaply, quickly, and eficientlx. Me drilled hie wheate 
at intervals of about Q inches, so ав to hoe them with Garretts horte hoe. 
Tit cost about 1s. per acre, It waa far more expeditious and efficacious 
than the band-hoe, and oaly cost one-fourth the amount. He strongly ad» 
vooated the abundant use of oil-cake, and also of chalk on heavy claya 
deficient in caloareona matter. It had been praved tbat much more pro~ 
dace bad resulted from ail-cake folding than where ав equivaleat amenat 
was expended іп соға. Good high farming was by far the moat profitable ; 
the starvation principle was a losing game, If we borrowed from the 
earth we must repay, or we should soon find an empty exchequer. 
The Rev. A. Нохтлвів then rose and spoke to the following offset: 
I think this by far the most interesting agricullural meeting that I һауе 
ever altended, on aceount of the variety of important views and practices 
which have been brought under our notice. For my own part, at so laie a 
Б. of the day І mest content myself with adducing а few facts that 
ve come within my owa farming experience, and defending one or two 
points of my farming practice which have been glanced at by the preceding 
speakers, Да І see so many landed proprietors around me, I Tost beg 
permission to impress on them the duty of allowing their tenants to b 
up, under proper restrictions, the poorer lands now lying in grass. I think 
that I can show frem my own experience that national wealth, tho profite 
of the tenant, and the interests of the labourer, are deeply concerned in 
copverting poor pasture into tillage. Thus, in my own pariah, five years 
ago, there being many labourers out of employ, I obtained tho consent of 
жу landlord, Mr. Sturt, to break up the whole of the grass lands of a small 
dairy farm. It consisted of 95 acres, 10 of which only were then under 
the plough. When I entered on the occupation the farm supported 14 
dairy cows, and grew 48 bushels of wheat and 40 bushels of beans. Now 
it annually produces 1,600 bushels of wheat, 40 head of сме, cows, 
yearlings, and calves; and 100 sheep are fatted, and 80 pigs, and where 
34 labourers were employed, 12 are now sustained all the year roond. But 
the farm, gentlemen, labours under one embarrassment, such a one as І 
wish you all felt—such an accumulation of manure that, with the fear of 
laid wheat crops before my eyes, I ksow not where to place it. Allow me 
to detail briefy the steps by which this surely happy result bas been 
brought about. I began at the beginning. I firet drained the land; but 
of draining you have heard to-day so much, that I will only say that though 
it has been most snocesaful, I yet heartily wish that I had earlier known 
Mr. Parke’s deep drainage. My fields would have been far more өсоро- 
wically and effectually rid of their bottom water. I tried when this was 
done to improve Ше herbage of some of the hettar pastures, bat neither 
liming, nor sheep-folding, nar guano, enabling me to cut more than 15 cwt, 
of hay per acre, I pared and burnt it all, and еш down, by my kind land- 
lord’s leave, all the hedge-row timber, and grubbed up ali save the boundary 
hedge, and have vow a glorious farm. The next object was to provide for 
the permanent fertility of tha soil hy keeping a large amount of stock ; for 
1 bold that a farm onght to be made self-supporting as far as possible, and 
the purchase of manures should be regarded as only a temporary expedient 
a necessary evil. My first effort to consume the green crops grown on 
half my farm was very expensive, and therefore unsuccessful ; for with 
regard to the beasts, I was forced to purchase a ruinous amount of straw, 
and the abeep eating off the Swedes on clay land in winter puddled the 
fields, and were themselves amidst good food objects most pitiable, But 
when our principles are good, we must nat allow slight difficulties to stop 
their application. I therefore determined to place my milch and store 
саШе on boards, as wood is an excellent non-conductor, and after a series 
of devices I have succeeded іп making them tolerably comfortable, so that 
Х am no longer dependent on my straw for the quantity of cattle whieh I 
keep. lam only limited in the number of animals which I keep by the 
amount of green food grown. Io like manner, but with a variation of ar- 
rangement, the sheep were placed on small boards about 34 inches wide, 
with an interval of ahont z inch between each, to permit the manure to fall 
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require по straw for litter. Thus I Бате dis with a large expendi+ 
ture of straw, which my cereals (half the farm) could not an pro- 
vide, But I hear some оре exclaim, “ What do you make of your straw?” 
First of all, а good deal is still required for bedding the horses, and the 
young stock which are in loose boxes; and as they never tread the green 
fields, they require a great quantity of white bedding. Secondiy, a great 
deal ia wanted for food, being mixed with the green leaves of the root crop 
and the mashed tarnips. Thirdly, a {од per acre is used lu making clover 
and vetches into imperfectly dried hay, with a due admixture of salt to 
arrest fermentation. These uses fully take up all the straw which I grow. 
T think the methods employed іп preparing the manure from the “ boarded” 
catile deserve mention. First the liquid manure flows into large tanks; 
below them is another, which I call the mixing tank, far in it the manare 
is diated with water to ару degree which the state of the weather may re- 
quire, the rule being that, in proportion to the increase of temperature must 
be the Increase of dilution; i е. the hotter the weather, the weaker shonld 
be the manure applied. In order to avoid the expensive and often in- 
jurious water-onrt, I have laid down over the highest part of my farm a 
main of green еһе pipe, of 2 inches diameter, bored in the solid 
wood; at every 100 yards distance is an upright post, bored in the same 
manner, with a потжіе, А foreing pump Өтей at the mixing tank dis- 
charges along these pipes, buried 3 feet in the groand, the ſſuid with a 

ore of 40 feet; of coarse it rushes up these pierced columns, acd will 
"Не itself with great velocity through the nosele; to this 1 attach 
first of all 40 yards of hose, aad therewith water all the grass which it can 
reach. To the end of thls bose another 40 yards of hove ip attached, and 
а still larger portion of the surface is irrigated, and so on for as many 40. 
yards as are required. When eooagh has been irrigated at the first up- 
Tight, the покае is plugged, and’ the fluid is discharged at the next 166 
yards distanced column, and so on. For this application of the bose I am 
entirely indebted to that most able man, Mr. Edwin Chadwick; the green 
elm pipe is my own contrivance. Тһе cost of the prepared canvas hose, 
which was obtained from Ме, Holland, of Manchester, was 16, a yard > 
the wooden pipes cost me only 16., and belng underground they will be 
most enduring. By an outlay of 30}. I can thus irrigate 40 acres of land > 
and see how inexpensive, compared with the use of the water cart and 
horse, is the application. А lad of 15 works the forcing pump; the at- 
taching the hose and its management require a man and а boy. With 
these, then, equivalent to two шеп, I can easily water two acres a day, 
at the rate of 40 hogsheads per acre of the best manure iu the world; I 
say best, because all chemists will assure you that the liquid contains 
the principal nitrogenous and soluble salts, and therefore is far more 
valuable than the dung, and it is plain enough to every man, theagh 
he be no chemist, that plants can only take up the maaure in a liquid farm. 
The principal use which I make of tbe hose is to water the clover, and, 
above all, the noble, but this day much-decried, Italian rye-grass. How 
hard Mr. Woodward was upon its soft sweet herbage! Yet his own exe 
cellent principle, that you must carry back to the land an equivalent for 
what is taken away, may be successfully alleged in defence of this most 
productive and nutritious of all grasses. It is certainly tree that if you 
cut and carry away Italian rye-grase, and de not also earry back the 
manure made in eating it, yon wili not be able to grow wheat after it. But 
from my own observation I know that if, after each cutting, the hose imme- 
diately follows, you may cut it without wrong to the land as often as you 
like, and an amount of fodder will be obtained which по other plant can 
approach. It comes the earliest, aud it grows the longest of all the 
grasses; and I feel confident that with such appliances as 1 have men- 
tioned, you may secure fifty toms per annum of this milk-giving, fat- 
producing, muscle-making, grass. I refer to Mr. Dickiaeon, of Curnos- 
street, as ар anthority for growing at least this weight of green food, and I 
believe far more. That you can cut it, by the help of liquid mansre, six 
times a-year, admits of no doubt. With regard to the manure made by 
sheep, as previously described, you will readily perceive its value if you 
reflect that when you give а flock im their house twenty tons of Swedes 
and their tops, yoo bave minus osiy the increase of their bose aad woel 
made during the three months of their happy confinement, all the i 
and most of the organic ingredients of the crop being usder the boards; in 
fect you may say that on the boards you have а fatted fock, and below the 
boards yet twenty tone of Swedes and theirtops. I think that a good deal 
of misapprehension prevaile respecting this mode of shed-feeding sheep, 
for you bear frequent comparison made on Ње saperior system of feeding 
off crops in the fields. I have во doubt that in the summer months even 
fatting sheep will “do well” out of doors, and at the same time fertilise 
азд consolidate the land ; but I speak of feeding off winter crops by sheep 
which you wish to fat; and here I capnot think that the two systeme 
admit of comparison, so superior are the resalts of the house and board 
system. But the conditions under which an animal is to be reared are 
quite different from those which yow would observe in laying on fat. Ia 
the ono case exercise is absolutely necessary; in the other case, the quleter 
and more etili the creatore is kept the better. Briefly, thea, my owa 
practice, whieh science surely justifies, is thie—the greater proportion, 
about two-thirds, of my best roots are carted to the sheds, and gives to the 
animals preparing for the butcher, whereas the tops and smaller tursips 
are fed off of by my breeding fook on the land, assisted by oilcake asd 
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соға hen necessary, and thus the land ін rendered frm, and the ewes are 
kept in healthful exercise. Lastly, I must advert to the treatment of the 
dang made by the cattle and pigs. That on the boards is hourly swept 
down, and wheeled away to а long covered shed ; contiguous to this is 
sacther shed containing a large store of borat earth aad other ashes, The 
dung is worked up with the ashes, aed therewith із mized the other 
méeures, dissolved bones, soot, powdered chalk, бсо. This, about 8 of 10 
ceart-loeds per acre, is carted to the field ready for turnip sowing. The 
manare is 4сПед in by ове of those that deliver moist manare, and thus 
eight aeres can be got over in а day drilled on the flat. If the field is very 
peor, the drii gees over foer acres is the чое: шей; in the 
afternoon the same quantity is again deposited in the pame rets, and the 
seed upon this double discharge. The advactage of this is, thet the dung 
іш never exposed to the drying of the sun or air; that the seed being de- 

over a moist bed, і immediately in the driest season, aad 
cares pot for the fly, though for the prevalent grub it is certainly оо remedy. 
The pig manure 1 consider the best of ail; beate one-half ef the ern I 
feed them on is in the shape of beans, which contains the best mineral m- 

t for growing Swedes, as I have endeavoured to set forth in my 
lecture on manures.” These, gentiemon, then, are the principal points 
of the practies whioh has t me into that pleasing embarrasement of 
which I spoke before, aad which I wish may befall you - ere manure 
ап you can safely put on your arable land. 


THE RECENT EXCAVATIONS АТ РОМРЕП, 


Nasas, Oct. 2.—In the magnificent street leading from the ancient sea- 
shore, in the neighbourhood of the theatres, to the so-called croesway of the 
Fortuna, and thence in a direct line to the northern efty wall, there has been 
excavated a house that surpasses in richness and elegance all that has been 
discovered previously. The space of the court-yard is open, has a mosaic 
pavement, and on the walls fantastic pictures of the richest and most taste- 
fal style. At the sides of the atrium (coart-yard) are small sleeping rooms, 
with the following wall paintings :—Polypheme, who receives a letter from 
Galatea by an amorino riding upon a dolphin; Venus occupied with fishing ; 
а Narcissus; a few swimming gods of Love; а Victoria upon а саг; and 
several landscapes, In the beckgrouad of the atrium opens а tablinum (the 
seeoption-kall), with chequered marble pavement, On the walls of this reom 
must have been wood paintings, as the spaces whieh they once filled are still 
plainty seen, as also the charcoal remains of those paintings. They were, 

haps, from the hands of those celebrated masters who, according to 
Pliny, preferred painting upon wood. At the side of the reception-hall is а 
dining-room, where are seen three large paintings of full-size figures. They 
represent Heroules with Omphale holding his сіс, and wrapped in the skin 
of the Nemæan lion, Nest, Bacchus as a boy, and arm-in-arm with Silenus, 
on а саг drawn by two oxen, and followed by Bacchantes. Thirdly, a Bac- 
chanal procession of triumph. Неге were also the Triklinian reposiag beds, 
richly adorned with silver. 

Behind the reception. hall is the garden, with a fountain at the end, which 
$s adorned with mosaic and a small marble statue of Silenos. In the centre 
is the water reservoir, adorned with rich marble sculptures. This dwelling 
Joins a second opon atrium where the servants lived. Неге was founda 
four-wheeled wagon with iron wheels and much bronze ornament. The 

contained many implements of молие, and the traces of smoke 
were in many places still visible, after the lapse of teen centuries. 

The dwelling had - what is very rare—second acd third stories, to which 
led a wide staircase. Upon а smail picture close to the staircase lies а 
deuter with the (scarcely legible) mame of the owner of the bouse, in oblique 
characters, plainly iedicatiog his rawk. It belonged to the Decuris 
or senators of Pompeii. 

The douse hus therefore been christened, Casa della Sonatrice, or dell’ 
Ercole Ubbriaco, It is the newest excavation of importance 


NOTES OF THE MONTH. 


Royal Institute of British Architects.—The {ordinary meetings of this 
Institute, for the session 1847-48, commence on Monday, the lst iust., and 
will be continued аз follows: 


1847 Noremb er . 1 1 29 
December о. se me oe ee ce . М... 

° 1848 Jannary .. ss as oe se se so 10... 2% 

Februar 7 . 21 

Merch 4. 4 ж- as „ 6.... 20 

А . oo os 4. os we . 8... 17 

iy s sa so s oo .. 1 15 9 


June ee ee os oe oe so oe 12.... 26 
Lithography.— Messrs. Hallmandel and Walton have favonred us with 
some specimens of their new process of “stumping” in lithography, showing 
its advantages for representing architectural engineering, plans, and me- 
chanical sdbjects. The tints approach nearer the nature of a wash than 
ordinary lithography, and the style, the advantage of forming a com- 
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үгіп eubdject with one printing aloues, ез from the facility with whieh es 
can be exeveted for arehitesterul drawieys, it cupersedes 

a tht stowe. The etvoution of the sutgects оз stene is, we understand, 
оту and simple as well as rapid, which we aiso deem eof importunes, as 
chere ів һа coesomy of time as weil as of actual cost. , 

Royal Artiflery.—Some interesting experiments huve been cartied en 
derin Веги month іп the practice range of the royal aeseoat under фе 
direction the select сотты It hed deen suggested ty Capt. Chadds, 
R.N., of the Excekent, naval guonery ship at Portsmoeth, that a great ade 
vuntage would be gained іп naval gascery by waiting the shot aad shell, 
and firtog both at the same time. ts suggestion bas been tried deriag 
the past month, from 82-poteder aod inch gene, with remarkable мін» 
cess. The вро the Бк head which serves as à target has 
been surprising, and affords some idea of the kavot that weeld be conte 
mitted upon the hati ofa ship ef war esgor анайы: cirvamstances. The 
shell, although the fighter body, te said to enter the меке frst, and 
from its infertor speciile gravity, strikes above the shet, Another great 
advantage appears to be the ainest momentary Gerstivg of the shell on 
cotoussion, the whole ef those fred Һамар beret sitter ой striking the 
bulkhead, or on passing through it. Tae в afthowgh only tne 
tended by way of expetiment, premises cepeits іа navai warnte. 

Mechanical Bywiectent of Неш. —М. Séguin’s experiments on the come 
pression and dilation of gases confirm the eqaivaient of bent, 
аз obtained by Me. Јевіе. M. however, reasons thus :—If w 
these facts be added АН бите where heat Тезей from „ бесі as a 
Mow, compression, еіс, Change of condition, it will be that the 
two phenome, Mentienl in themselves, are only the comequences of u 
general law, which governs the motion of ай bodies, and that the pheoomenn 
Clasted under the tem caloric, are nothing more than the effveta of motion. 
This prineipte adveitted and properly wadereteed, tnvoives u modification 
aud а vast Нергототон ік the steam-engive. Steam may de wald to be 
ased between certaie паке of pressure, say equivaicat to a fall of tempes 
ratare of 60°, aod on being then condensed or allowed te eseape, it із етін 
dent that it still comtaias about 060° of temperature, which is not etiised. 
By retaining this same steam, and restoring to it at each stroke of the pitoi 
the quantity of heat it lost to produce the motion, a complete and inn 
change in the steam-engiae woald result. 

Metal for Coal. M. Laugiet communicated To the Academy of Seiences, 
Paris, the resnlt of а series of experiments with a View to ascertain the 
proportion of metals to be used in clocks in order to establish a perfect 
compensation. Hitherto, although very large sums have been expended 
іш experiments for the production of compensation clocks to keep true time, 
no really satisfactory result has been arrived at. M. Laugier declares that, 
perfect compensation may be gained by employing the following metals, 
and in the following proportions: iron, 100; copper, 135; zinc, 109; pis- 
tina, 147. 

Atmospheric Rays Colours of the Herizen A г was likewise To. 
ceived from М. Choron, оп the peculiar colours visible on the horizon be- 
fore the rising and after the setting of the sun. These colours of orange, 
yellow, red, green, and bine have hitherto been ascribed to atmospheric 
absorption of certain coloured rays. М. Choron ascribes them to the earth 
acting as а screen, and shetting out the whole of the white light above the 
һогіжоо. Не gives a series of optical experiments in support of his opinion, 

Fortifications of the Southern Coast.—It is reported that, iu consequence 
of a determination of government to put the whole line of the southern 
coast into a more efficient state of defence, there are to be several powerful 
batteries erevted along that stretoh of land commenoiag at the Castle port 
at Dartmouth, at the hartour’s moeth, to the Start Point; and that tire 
men now on the Coast-guard duty wil be regularly trained and aŭg- 
mented іп number, so as to constitote a disciplined body for the immediate. 
duty, if required to work the newly-formed batteries. 

Vatue of Land reclatmed from the Sea.—A few duys ago were 
for sate, by the Nene Outfall commisstoners, at Wisbech, 960 acres of мелі 
іп 27 lots, being their portion of between 8,000 and 4,000 acres gato 
from the sea, by the completion of their great work. The lots varied from 
7 acres to 180; and the reserved bid varied from about 45}. to 801. per 
aore ; and though none of the lots were actually sold at these prices, above 
601. per acre was bid for one lot, containing 108 aeres, and for some of the 
emailer lots higher prices were offered. It is but a few years age that the 
whole of this valuable land formed the bed of the Wisbech river, and from 
the rapid deposits now going on beyond the barrier bank, another portion 
of from 3,000 to 4,000 acres may be added to terra firma іп the course of 
а fow years. ` 
~ "The Law of Atmospheric Resistance. — Professor Davies of the Royal 
Military Academy, bas promulgated ia the Mechanics’ Magazine, the fol- 
lowing law of atmospheric resistance (the atmosphere being homogeneous 
within the limits ef the problem) to the flight of a ргофесіне :--" if е be 
the velocity of a shot at any point іп its path, and P be a constant беревё- 
Ing on the physica! condition of the atmosphere; then the resistance of 
the atmosphere te the progress of the shot will be PEED гав f/x is 
such a fanction of х as to vanish with х, and which is under ordinary 
conditions but slightly different from ж itself. Ia fact, I am led to think 
that the errors arising from so takiag fx are so small as to be less than 
the probable errors of experiment, as this class of experiments has been 
hitherto made.” 


* 


The Eclipse.—The meteorological observations made at the Cambridge 
observatory during the eclipse oa the 9th October have been published, as 
follows: “ The changes in the barometer and hygrometer were very small, 
but sufficiently considerable to show them to have been іп some measure 
affected by the phenomenon. The observations were taken at intervals of 
from 10 to 15 minutes. At Gh. om. the barometer read 29,933 in., and 
until the commencement of the eclipse showed an inclination to fall. At 
the time of the greatest obscuration, it remained stationary, and immedi- 
ately after it continued to ascend; finally, at Sh. 45m., it read 20, 983 ia., 
having thus ascended 0,080 іп. in ih. 45m. With three common thermo- 
meters, one with the bulb blackened and exposed to the sun’slight, anothes 
with plain bulb in same position, and the third in the sbade, the readings 
were plainly affected, though to a small amount, remaining mostly station- 
ary as the sna became obscured, and varying rapidly as the phenomenon 
passed off, With hygrometers exposed to the sun’s light, and іп the shade, 
the differences were uniform, following the same range as the common 
thermometers. Owing to the moisture іп the atmosphere, the wet and dry 
bulb readings were nearly the same, the differences being at commence- 
ment of eclipse—Wet below dry, 0:5 deg. ; at greatest obscuration, 0-4 
deg. ; and at termination, 1:0 deg.” 

New Railway Carriege.—Messrs. Adams, of Fairfield Works, Bow, 
bave рн constructed some improved carriages fur the North Woolwich 
branch of the East Counties railway. They are 40 feet in length, and 9 feet 
in width ; the extra width being gained by building the carriage frames to 
the width of the ordinary step-boards. More is thus accomplished on the 
narrow than has yet been on the broad gauge, where the carriages are 
only 8ft. 6 in. in width, by 28 feet іп length. The extreme axles are 30 
feet apart, and being on eight wheels, these carriages are obviously safer 
than those on six wheels or on four, Notwithstanding their length, they 
will pass a curve of 200 feet radius by means of the flexibility and arrange- 
ment of the springs, which permit the wheels to traverse laterally. The 
buffer heads are also made to radiate with the springs or curves, so that 
they press firmly under all circumstances. The carriages are fitted up in 
four compartments ; оре first-class with couches all around, acd a table іп 
the centre; the other three secoodclass. They will carry about 100 pas- 
sengers. 


Obituary. Mr. Cottingham, the architect of several cathedral restora- 
tions and other public works, died on the 13th ult., at his residence in the 
Waterloo-bridge-road. 

Death of Vasques.—Senor R. Vasques, member of the order of the 
Jesuits, and of the Academy of Fine Arts, the most able architect and 
engineer in the Peninsula, has just died in Spain. He entered the order 
of St. Ignatius, but coutiuued ardently to pursue his profession, in which 
he was extremely successful. He wos engaged іп the immense under- 
taking of opening a tunnel in the mountains of Guadaran, a much more 
difficult task than even the most celebrated tunnel of Europe, when be was 
suddenly attacked by an illness which carried him off. 


LIST OF NEW PATENTS. 
QRAWTED IN ENGLAND PROM SEPTEMBER 24, то Остовив 21, 1847. 


Siw Months allowed for Enrolment, unless otherwise expressed. 


Charles Hancock, of Brompton, Middlesex, gentleman, for Improvements in the pre- 
paration of gutta percha, in the epplication thereof. alone, and in combination with 
other materials, to various manufactaring purposes.”— Sealed September 24. 

Thomas Moore, of Burnley, Lancaster, for “certain Improvements in looms for wear- 
ing.“ — September 30, 

William Edward Newton, of Chancery-lane, Middiesex, for “ Improvements із ma- 
chinery for the manufacture of nets and netting.” (A communication.)—Sept. 30. 

Richard Johnson, of Manchester, wire manufacturer, for * certain Improvements in 
the manufacture of wire cloth.”—Sept. 30. 

Charles de Іа Salsede, of Paris, gentleman, for ‘Improvements іп the brassing and 
bronsing the surface of steel, iron, zinc, lead, and un. er t. 30. 

Robert Hawkins Nicholls, of Thuriby Grange, Bourne, Lincoln, gentleman, for Im · 
provements in machinery for distriboting corn snd other grain on land, and also improve- 
ments in giving motion to agricultural und other machinery.”—Sept. 80. 

Ignacio de Barros, of Lisbon, Portugal, gentleman, for “ Improvements in machinery 
for making lasts for boots and shoes, butts or stocks for flre- arms, and other irregular 
forms.” (А communieation.)—Sept. 80. 

Charles Jay, of Bathurst-etreet, Hyde-park Gardens, Midclesex, gentleman. for “ cer- 
tain Improvenients in apparatus for evaporating and concentrating saccharine and saline 
solutions, and which may be also applicable to the evaporation and concentration of 
vegetable and other extyacts."—Sept. 30. 

Ferre Auguste Bassaume, of No. 11, Rue du Creissant, in the City of Paris, gentleman, 
for “а new process for the preparation and engraving of plates, adapted to printing 
of cotton staffs, paper, and other aubstances.”— October 7. 

Nathaniel Fortescue Taylor, of Vaunbell Walk, Lambeth, engineer, for“ Improve- 
ments in machinery for printing end staining paper and other fabrica.” October 7. 

Joseph Wye, of Alfred Place, Saint George’s, Sonthwark, engineer, for “ Improve- 
tsents іп machinery for diiving piles and raising earth and Auids.”—October 7. 

James Pearson, of Montague Terrace. New Cross, engineer, for ““ Improvements іп 
locomotive engines end arien, October 7. к " 

Alexander Bain, of the Wlidernesa, Hampton Wick, gentleman, for Improvements 
in musical instruments, and in the means of playing on musical instruments.”—Oct. 7. 

Sir Samuel Browu. knight, of Vanbrugh Longe, Blackheath, Kent, in Her Majesty's 

Navy, for " Improvements іп propelling and steering vessels, and improvements in the 


mariner’s compass "— October 7. 


George H. Dodge, of Alitleborough, іп the State of Massachusetts, of the United States 
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of America, for “‘ certain new and useful improvements in machinery for spinaing and 
winding yarn.”—Octoder 7. 

Thomas Hunt Barber, of King-street, Cheapside, gentleman, ſor Improvements ia 
machinery for propelling vessels o (А communication.) — October 7. 

Jobn Tyrrell, of Great Ormond.staget, Queev-equare, Middlesex, esq., for “ certain Im- 
provements іп the manutacture of elastic fabrics from vulcanised indian robber, gutta- 
percha, or certain flbrous materials.” (А communleation.) —Oetober 7. 

James Hartley, of Sunderland, glass manufacturer, for “Improvements іп the masu- 
facture of glu. October 7. 

Jules Jean Baptiste Martin de Lignac, of Portland-strect, in the county of Middlesex, 
gentleman, for Imprevements in preserving mix. October 7. 

Richard Fell, of Wiuachester-street, London, engineer, and James Fell, of Ostend, in 
the kingdom of Beigium, gentleman, for certain Improvements in obtaining and apply- 
ing motive power.” Octoder 7. 

Charles Frederick Ellerman, of Brompton, in the county ой Middlesex, gentleman, for 
“ certain processes or methods of rendering feculent, excremental, and other matters 
inodorous and disinfecting, and also of retarding the putrefactlon of animal and vegetable 
спремио, қай certain chemical re-agents emp in the said processes or methods.” 

Matthew "Townsend, of the borough of Leicester, framework-knitter, for “ Improve- 
ments in the manufacture of looped or kaitted fabrics.” Oetoder 7. 

Alfred Vincent Newton, of Chancery-lane, mechanical draughtsman, for “ certain Im- 
provements applicable to the constrnction of floors and other parts of balldings, and also 
to certain kinds of furniture and Ottings for buildings.” — October 7. 

Pierre Antoine Joseph Dujardin, of Lille, in the kingdom of France, doctor of medicine, 
for “ Improveosents in electro-magnetic telegraphic spparatus.”—-Octeber 7. 

Matthew Pierpoint, erq., of Worcester, for “ certain Improvements in the distribution 
of artificial light.”—October 7. 


Samuel Cunliffe Lister, gentleman, and Issac Holden, worsted-spianer, both of Brad. 
ford, for * Improvements іп 


cardin; g,and spiuning жөо! and other fibrous 
substances, and also in making e yards.” 


Sir John Scott Lillie, of Fulham, in the county of Middlesex, knight, for “ Im — 
menta in machinery applleable to tillage, and for agricultural purposes. October 14. 

Thomas Horne, of Birmingham, for “certain Improvements applicable to carriage 
windows.”—October 14. 


John Thang Harradine, of Hollywell cum Need! „ in the county of Hantingdoo, 
farmer, for “an Improved agricultural 


etor. 01794 ta instrument for preparing land in various ways for 
agrieu рагровез.”--Осіофег 14. 


David Fisher, of Clerkenwell Green, Middlesex, (от certain Improvements in the 
manufacture of boots and shoes.””—October 7. 

Francis Lloyd, of Snow Hill, in the county of London, tobacco manufacturer, for “ cer- 
tain Improvements in the p and manufacture of tobacco.” —October 14. 

Matthew Curtis, of Manchester, machinist, for “certain Improvement іп machines 
used for preparing to be spun, and splaning, cotton and other fibrous substances, and for 
preparing to be woven and weaving substances when арпп.”--Осіег 14. 

Bartholomew Beniowski, of Bow-street, Covent garden, Middlesex, for “certain Im- 
Provements in the apparatus for and process of printing.”—Octoder 14. 

Joseph Maudslay, of Lambeth, Surrey, for certain Improvements іп the manufacture 
of candies, parts of which Improvements аге applicable to the manufacture of other 
moulded anbstances.“ October 14. 


Alfred Vincent Newton, of 66, Chancery-lane, Middlesex, for “ап Improved machinery 
for bloomlag iron.” —October 14. , г 

Arthur Wall, of India-row, East India-road, Middlesex, for * a new or improved appe- 
Tatai for a method of separaving oxides from their compounds and each other.“ 

Robert Stirling Newall, of Gateshead, Durham, for “certain Im ents in me- 
еМрегу for gri grain, paints, and other substances.” October 14.2 

Patriek Playfair, merchant, and Laurence Hill, jun., civil engineer, (ог “ Improvements 
in the manufacture of sugar.”’—October 21. 

Joba Ridgeway, of Caldou-place, Stafford, chins mannfacturer, for “ certain Improve- 
ments іп the manufacture of paste boxes, and other similar articles, іо china and earthen- 
ware, or otber plastic materials.” October 21., 

Wiliam Gosswych Gard, of Calstock, Cornwall, neer, for “ certain Improvements 
in machinery and implements for boring and вчу e October 21. 

Robert Richardson Banks, of Great George-street, Westminster, for “a new methed 
4 artificially curing and preserving the berries of coffee bya drying apparatus. October 

Edward Tattersall, of Newmarket, land surveyor, for “ Improvements in making cam- 
mantcations from one part of a railway traln to another.”--Octoder 21. 

Brooke Smith, of Birmingham, manufacturer, and Richard Ford Burges, of the same 
place: for 1. в certain Improvement or certain improvements in apparatus for filtering. 


parts h 1 тір foi kiag 
and passengers оп raliroads, of euch improvements ар t wor! or 
driving other descriptions of machinery.” October 21. 

Richard Sbaw, of Gold’s Green, West Bromwich, Stafford, rallway bar finisher, for 
” bil head in the manofactare of wrought-iron railway bers railway chaits,*— 
Oetoder 21. 

Cheriton Henry Sloman, of 8t. Martin’s-lane, Middlesex, for “ Improvements in appe- 
ratus used for ironing.” Oetober 21. 

Thomas Forster, of Streatham, Surrey, manufacturer, for “ Improvements in combis. 


Ц tta percha with certain materials, and іп the application thereof to waterproofing 
АА and in moulding various articles "sheretrom,”— October 31. 


James Beviile, of Walworth, Surrey, for ‘certain im 


А QUERY.—Suppose (P) ponnds raised one foot high per misate 
represented the power required to roll a certain cylinder over а сегізіп 
uniform inflexible road at a given rate. Also suppose (p) pounds raised 
опе foot high per minute represented the power required to crush а certala 
uniform substance piaced equally throughout upon that road. [That is, 
the power required to crush just so much of that substance in any gives 
time as the cylinder came in contact with duriag that time].— Question, 
Would (however great the diameter of the said cylinder, and however 
Great its weigh!) as much power as (P -+ p) pounds raised one foot bigh 
per minute be required to move the said cylinder on the said road over the 
said substance at the given rate, that substance being crushed thereby? 
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RAILWAY SUSPENSION BRIDGE. 
Ful an Engraving, Plate XVIII} 


At the last meeting of the Institution of Mechanical Engineers. held at 
Birmingham, a paper, by Mr. A. Е. Cowrsa, of the London Works, was 
read, ч On an Improved Suspension Bridge for carrying a Railway, and for 
other purposes.” 

In bringing before the Lastitution of Mechanical Engineers a paper on а 
peculiar form of bridge, I ought, perhape, to apologise for introdacing matter 
which may by some of our friends be thought to belong more strictly to our 
civil brethren ; bat possibly before the conclusion of the paper, I shali have 

2 anticipated аву objection which might have been made on that score by 
showing, in роіш of fact, that I have only been explaining a piece of boiler- 
maker's work, aad which may certainly be considered to be far enough re- 
moved from civil engineering. The ebjact of the present paper is to call the 
attention of engineers, and railway directers generally, to а mode which I 
have invented of constructing suspension bridges in such a way that they 
shail not be throwa ont of ehape, ог in апу way distorted, by the weight of 
а passing load, whether it consists of а railway train or only of the ordinary 
trafic of a common road. It is well known that suspension bridges are do- 
сідейу lees costly than any stone bridges, and we may add than most iron 
bridges, when the span is at all above the leagth of ав ordinary girder; and 
although maay persons bave turned their attention to them, particularly 
with regard to their use on railways, I am not aware that any suspension 
bridge has ever been made, or proposed, that was at all competent to carry 
the weight of а railway train in motion, or, in other words, that should be 
safe as a railway bridge. My attention was particularly called to suspension 
bridges by the proposal of carrying a railway over the Hungerſord- bridge, or 
over а bridge placed alongside of it; and it appeared to me that the weight 
of a passing train would so move and distort the chains as to cause the road 
very soon to get out of order, if not actually to give way; and I then әсһешей 
the plan of making 6 chain of such depth as to include any alteration in the 
curve of the strain that might take place. 

The curve which the chains of an ordinary suspeasion bridge takes is well 
known to be a catenary, or rather a curve between a catenary and а para- 
bola; it would be a true parabole if all the weight were in the platform, and 
a true catenary if all the weight were in the chain. As, however, the difference 
between ioe catenary and the parabola is very slight indeed in that portion 
which would be used for a bridge, we may assume it to be a catenary for all 
practical purposes. Now, on loading an ordinary suspension bridge with 
even a small weight, it at once assumes а different curve (unless the weight 
be equally distributed over the bridge,) and if the weight be large, it will 
assume а very different curve; so much, indeed, will the form he altered as 
to injare or strain the material of which the platform or road is composed. 
Now, it is evident that, if the road has to distribute the weight, it must be a 
very strong and stiff beam, or, in fact, а girder of the full length of the 
bridge; and the strength of this girder would very nearly һе equal to carry- 
dng a quarter of the weight of the load in the centre; it is, therefore, evident 
that the plan of forming a stiff platform or roed for a railway suspension 
bridge, although by no means impossible, must be at least half abandoning 
the suspension principle, and be the canse of greater outlay. The plan of 
keeping the road in shape, by distributing any weight that might come upon 
it, by means of strong diagonal ties, was the first idea that I had; but it will 
be found by calculation that these diagonals would have to he very strong, 
and of considerable height, thereby causing the total depth of the bridge to 
be much greater. But the plan on which I propose to construct suspension 
bridges capable of carrying railway trains without being in азу way injured 
thereby, is simply to construct the chain of such depth as to include the 
eurve of strain when the weight is placed on the bridge in the most unfa- 
vourable positions. With this object I construct the chains of boiler plate 
of considerable depth—ssy three or four feet, or more—and rivet the whole 
well together without any moveable joints, or seperate links, and at the top 
and bottom edges of the chains (I stili call them chains, that I may he clearly 
understood) I rivet or otherwise attach bars, either flat, balf-round, or angle 
iron, so аз to give an accumulation of metal at those раги, sad at the same 
time to render the edges of the chains perfectly secure against any tendency 
to rip оғ tear. 


In the engraving, fig. 4,4 will be observed that there are two chains, each 4 feet 


deep, which support the ends of cross wrought-irou girders, in the position 


of sleepers, each chain being composed of four boller-plates, rivetted together 
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in pairs, each plate being three-eighths thick, and at the top and bottom 
edges there are securely riveted strong angle irons. The suspension bars 
hang between the two pairs of plates forming the chain, and are supported 
by a mall saddle, which bears on the top edges of them. The ends of the 
cross wrought-iron girders are firmly secured to a light rib of boiler-plate, 
which runs along each side of the bridge, as shown in the cross section of 
the bridge ; the lower ends of the suspension-bars are secured to the ends of 
the girders, with means of adjustment, so that the road may be trimmed 
perfectly level when the bridge is fixed. There are also light diagonal ties 
Introduced, as shown in fig. 3, for more perfectly staying the road to the chains, 
particularly iu case of the breaks being applied whilst the train is 

over the uridge. The rails, either of the ordinary form placed in chairs, or 
of that form commonly called the bridge-rail, are supported on balks of tim. 
ber ecarphed together, which run longitudinally throughout the bridge, and 
these are supported! by short balks of timber running from girder to girder, 
immediately under the first. There are а series of diagonal ties placed in 
the platform, as shown іп plan, fig. 3. These act as a means of stiffening 
the platform, and preventing any vibration or shaking of the parts, There 
are also diagonal ties or stay-rode, by which the bridge is prevented from 
moving or swinging sideways. They are attached to the piers, and are very 
similar to some used by Mr, Brunel, senior, in a bridge at the Isle of Bour- 
bon. 


greatest distortion of the curve strain takes place when the bridge is only 
half loaded—4, c., from ове end to the centre; the carve then approaches 
the bottom of the chain, very nearly ia the centre of the loaded half, aod 
approaches the top of the chain in the centre of the unloaded half, whilst at 
the piers it approaches the top at the loaded ера, aad the bottom at the 
unloaded end, as shown by the detted lines in 05. 2. Again, if the seme 
load be placed ia the centre of the bridge (covering one-half of the 
length), the curve of strain will approseh the bottom of the chain іп the 
centre, and will approach the top of the chais at very nearly one-fifth 
from each pier, whilst at the piers it will he near the centre of the 
chain, but rather above it. Take one more case, and we shall have disposed 
of all the heavy disturbing tendenciee—vis., that of the ends loaded, and the 
centre left unloaded; the carve of strain will then approach the top of the 
chain in the centre, and the bottom of the chain at about one-sixth from 
each pier, whilst at the piers the strain will be slightly above the centre. I 
шау add that, when the bridge is fully loaded throughout, the curve of streia 
is in the centre of the chain, throughout its length. I propose to call bridges 
made on this plan, н Inverted-Arch Bridges.” 


Photogenic E2periments.—M. Clandet, ia a paper lately read at the 
Académie des Sciences, Paris, containing ав account of various photogenic 
experiments, states that the solar spectrum is endowed with three different 
photogenic actions, which correspond with three groups susceptible of 
being attributed 10 the three groups of red, yellow, and blue rays. These 
three actions have distinct characters; each of the radiations has the 
effect of Axing the vapours of mercury in Daguerreotype plates, but they 
are in other respects so different that they cansot mingle or assist each 
other; on the contrary, they destroy each other. The effect commenced 
by the biue rays is destroyed by the yellow and red rays, and that which 
ів produced by the red rays is destroyed by the yellow. The effect of the 
yellow rays is destroyed by the red, and that of the last two is destroyed 
by the blue rays. These changes appeer to indicate that the chemical 
compound which covers the plate remains always the same under the 
various influences, and that there is no separation or isolation of the con» 
siitvent principles. Ву a proper application of this theory, it will be pos- 
sible to efface any image upon a plate, and yet leave it is such a state as 
to receive а new impression. 


870 


WORKING STEAM EXPANSIVELY. 

When a steam-engine is working at any given speed, the pressure on the 
crank-pin is equal to the ргевзпге on the piston resolved into the direction 
of the length of the connecting-rod, minus the force of inertia of the re- 
ciprocating parts when their velocity is increasing, or plus the vis insita of 
those parts when their velocity is decreasing :—it is required to ascertain the 
amount of this + pressure. 

If the square of the velocity of any mass of matter increases in an ele- 
mentary space n times es much as it would increase by falling through that 

* space,—then the force for that point or elementary space must be я times 
the force of gravity, or п times the weight of the mass; thst is, putting 
» = the velocity due to falling a given space, and V = the actual velocity, 


у 
а dN: der, ога VdV: vdo: : 1: 1, or vay 21 


vdov 
but 02 = 29 s, and differentiating ody = gds, 


Я zay = n, and for the destruction of motion туй 
gas = gds 
Let z = the anglo passed through by the crank; 
r «= the length of the crank; 
4 = the space travelled by the piston; 


V = the velocity of the piston = 54; 


=n 


v = the velocity of the crank-pin in the are z = 727, 


at’ 
С = the length of the connecting-rod ; 
2 or the value of С in terms of the length of the crank; 


n з= the force of inertia or insita in terms of the weight; 
Р = the pressure on the crank-pin caused by the insita or inertia, or 
the value of я reduced to the mechanical conditions. 


с ә 


The space described by the piston is = ab; 
“omer (ver 2 +e- (sin 2) f ); 


, d ағ А sin ғ cos x 
differentiating di a” С z+ (низ) win?) і 
v зіп 2 cos 2 


therefore, V = p sin z + ; and differentiating 


(c?—sin® z)t 
2 zin 22 + cos 22 (c?—sin? г) 
dV =vcordz +» ( Ten das 0 da. 
vd v Р А 
The theorem ---- = я may be put in а more convenient form, for 


gds 


: and, by substituting, 


v V 
жш” dt; therefore, тш 


v 
Ts = dt, and 


we have ay = 1. 
grdz 


The motion of the piston-rod aud appendages is vertical; therefore, я 
mast be resolved into the direction of the length of the connecting-rod. By 
the mechanical theorem sometimes called the triangle of forces, we have 

ne er d v 


— — = P; ог ---------- ә Р; consequent] 
(es- sin? 2) , (сё ein z)t grdz : ей 
P cv? cos 2 Teris 1 sin? 22 + cos 2s (сата) the 
32r (on sin? уі 32 r (с? —ain® x)? 
weight being considered unity. 
е 
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For the beam, let о be a fraction expressing the distance of the centre of 
gyration from the centre gudgeon when the length of the radius of the beam 
is 1. Let n’ represent the force of inertia of the beam at the point о: then 

2294 Ү g vd v 2y: 

ТТІР grdaz А 
hut of this force, а portion = (1—4) м” will be sustained by the centre gud- 
geon ;; the remainder, or gn’, Т be sustained by the top of the connecting. 


rod, which, multiplied by 5 , gives the pressure on the crank-pin 


dus to the inertia of the beam, which we will call P’; therefore 
gerd v 
Р т u N. 
end of the beam describes a straight line instead of an arc, which supposi- 
tion has been made by all writers on the theory of the crank. 

The connecting-rod has a compound motion—-namely, vertical at the top 
(neglecting the arc), and circular at the bottom 1 these two motions may be 
resolved into vertical and horizontal. The sum of the inertia in the vertical 
and horizontal directions, resolved in the direetion of the length of the rod, 
will give the value of Р”. Let the centre of inertia, in the vertical sense, 
be supposed to be concentrated in an undetermined poist р ; this point, 
when the upper ond is moving vertically with greater velocity than the lower 
end, will be between the top and the centre of gravity; and when the lower 
end ‘is moving vertically with greater velocity than the upper end, it will de 
between the bottom and the centre of gravity—practicaily, it may be con- 
sidered to be in the centre of gravity. 

The upper end will have passed the space г, and the lower end the vertical 
space ғ ver z, the point p will have passed a vertical space z’, and 

d m= 5p (ever z) = (I-) rr ver 2, 
when p is а fraction expressing the distance of the aforesaid point from the 
top, the length of the connecting-rod being unity; inserting the value of е, 
and differentiating 


(1— р) sin ғ соз: 
d а rtingds + (2—72) 
and the vertical velocity of the point р will be 
7 ae rds (L—p) sin з cons 
voe e x (ars (esinti 


, or Р’ = ФР, on the supposition that the 


25 


Sabstituting о for 47 =, differentiating and reducing by the “ triangle of 
forces, we bave 
ж стау” o v соз: 
v " (о. Ainz) Hyrd 32r (° — sin? 2) 
4 sin? 2 + cos 23 (c?—sin? 2 
со? (I-). , 


22 r (e- nintz)? 
which needs no farther reduction, inasmuch as there is no vertical support 
to the top end of the connecting - rod ; consequently, the whole of the in- 
ertia or insita concentrated in the point p is sustained by the crank-pin, 

For the horizontal motion of the connecting-rod, the inertia is concen- 
trated in the centre of gyration, and the space described hosizontally by thas 
point will be grain z: differentiating and substituting, we have 

V” = gv cosz; and ultimately we obtain 
vd v. өсіп 2 pa 
prar 327 
which will need reducing, because (1—g) я” will be supported by the end of 
the beam laterally; the remainder, g я”, reduced into the direction of the 


f f ein : 
length of the connecting-rod, by multiply ing by = gives 


_ (2.0: Р дз therefore, for the connecting-rod we bave P. +P, = 


32 10 
со? созі я REE 3 (gv sins)! 
32,(с3-- daz). 32r (c?—sin® 2) 82 „ 


Let W = the weight of the piston and rod and appendages; W’ that of 
the beam; and W“ that of the connecting. rod ;—then collecting the abere 
results, we һауе” 


өз 
er- w. w х mrema ve 
са { їо? 22+ con 2s (e- tin 2) Ж” (gv sins)? 
33r (.- від? 2) ere 
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In the next month's Journal, I intend to give a table of the value of P 
for different angles of the crank, when W- I. өші, га 1, and e=4, which 
will be about a medium value of с. This will reduce the above to the fol- 
lowing form : == 


P = (Ира) x Te | T being the tabular number. 


The practical inferences will also be attempted to be shown. 


Rockdale, Nov. 15, 1847. M. N. 


CANDIDUS’S NOTE-BOOK. 
FASCICULUS LXXVL 


“I must have Uberty 
Wichal, as large а charter аз the winds, 
To blow on whom I please. 


I. It is an ІП wind indeed that blows nobody good. Penny-a-liners 
„thrive upon accidents, “awful occurrences,” and disasters: a famine helps 
to keep them from starvation, and “ а most tragical murder” from cutting 
their own throats. Ia like manner, the “ Arch and Statue” was а wind- 
fall to the critics—especially the small-fry gentry, who having got their 
cue, roared out as lustily as sucking doves. To that enormity, however, 
we seem to be now reconciled,—perbaps, by the irresistible argument 
advanced for suffering the Statue to remain, although the reason assigned 
was such as to cause some people to quote Johnson, and exclaim— 

“From Mariborough's eyes the lears of dotage flow.” 

It is now the Palace which is the general butt of criticism, or rather is 
beginning to become so; for although it has been censured severely, cen- 
sure is not as yet so universally ex pressed, many preferring, for reasons 
tolerably obvious, to be silent, and take no notice of it at all. Their very 
silence, however, is most significantly condemnatory of the Palace, since 
they would be fulsomely loud with their praise, were it possible in any 
way to commend it. Their silence, moreover, betrays what sort of solici- 
tude it is with which they so busily interest themselves, and affect to 
watch over the interests of Art. Criticiam—honest and genuine criticism 
— is no respecter of persons: it makes по distinction between Prince or 
Pecksniff ; or if it made distinction at all, it would be to animadvert with 
most severity ор bad taste and paliricess of taste in the former, as being 
decidedly infnential for mischief to Art. 

II. One presumption strongly in favour of those who betake themselves 
to the practice of auy art to which they were not at first educated in their 
youth, is that they have been impelled to do so by a natural irresistible 
impulse towards it and a siocere affection for it. Accordiogly, when Mr. 
Blore abandoned bis original profession of engraver for that of architect, 
there was reasonable ground for supposing he was instigated to do so by the 
consciousness of possessing not only a preference, but superior talent for the 
art which he thought proper to make his new calling. It was not, indeed, 
to be supposed that he would distinguish himself by any particular ability 
in construction and other mechanical and technical matters, or in what 
comes ander the general term of business, yet it was rather to be expected 
that he would display some touches at least of genius and imagination 
some of those felicitous unborrowed ideas that not all the professional 
training іп the world will enable any one to produce. Nevertbeless, it is 
precisely in the artistic and imaginative that Blore fails, and fails most 
egregiously ; wherefore he may, so far, be said to signalize himself egre- 
gionsly also. Reversing what the satirist says of Perrault, he has turned 
from a good draughtsman and engraver, a wretchedly bad architect. 
Fondness for architecture he may have; although even that may be ques- 
tioned, since con amore feeling never impels bim to exhibit at the Royal 
Academy,—a piece of forbearance in which be emulates another shining 
Flory of the British school of architecture. Не will not, it may be pre- 
sumed, break through his role of non-exhibiting, even out of compliment 
to the Palace, and yet he might take the opportunity of showing bis “new 
building” to very great advantage in a drawing, by representing it just as 
it shows itself through a very dense fog. 

III. An article іп the New Monthly, purporting to be а “ Secret History 
of the Court and Times of George IV.,“ contains the following interesting 
contribution to architectural history. During the time the unhappy man 
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(Cashman, the sailor,}] was suffering the sentence of the law, the Ргівое 

[Regent] was occupied in the inspection of a surveyor’s [LI] estimate and 

plans for the erection of a house for the Duke of Wellington. A palace it 
shall be,’ exclaimed his royal highness. Lord Burgbursh detailed to the 
Prince all iu proportions, it occupying four fronts. Тһе architect of this 

design is young Cockerell, and his estimate five hundred thousand pounds, 

every farthing of which, the Prince says, ahall be expended upon it. How 

the money is to be raised is another question.“ Itis still a question per- 
haps if this same piquant anecdote be ШЦе beiter than one of those random 

bits of gossip which the cgncoctors of “secret histories” so greedily 
swallow and socomplacently divulge. At any rate, young Cockereli” maat 
know something of the mauer, yet he seems disposed to keep the secret, 
notwithstanding that a design which would have required half-s-million to 
executo must have heen something magnifigue,—the mere fame of whieh 

ought to have over whelmed the author of it with commissions. И did not 

howevee, help him to the patronage of George himself, for when Bucking- 

bam Huuse was to be metamorphosed into Buckingham Palace, he gave 

the job to Nash. While as to the Duke, he, perbaps, finding that the 

intention of building bim ‘a palace’ had clean evaporated, bethought of 
‘building for himself а anog little house, for which he employed Ben 

Wyatt as bis Vitruvius, and which, if not an architectural lion, deserves 
very well to pess for an architectural sheep. 

IV. Another bit is at any rate curious, as showing after what fashion 
the writer understood what be was speaking of. New Improvements / 
Waterloo Place, opposite Carlton House, is beginning to ussume something 
like an uniform feature with (the) facade of Carlton House. The columas 
are composed of brick sopporting a scaffolding pole (I), and the latter 
supports the entablature ((). Now, when the pole rots, down will come 
the whole structure. So much for the economy of the architect.” And so 
much, also, for the seus of the critic who discerned scaffolding poles sup» 
ported by the coluinas, and supporting the entablatare. 

V. Without eorreaponding worthiness ef design, таве and goodness of 
material only increases dissatisfactien—that is, of the intelligent; for the 
uneducated in art—and who are so far the vulgar, the uninitiated pro- 

Janum oulgus, let them belong to what class of society they may—bave no 
other staadard of excellesce than size and cest. Ask such persons their 
opinion of a building, and they will perhaps tell you it is a very grand 
one, because it із very large and all of stone, although it may nevertheless 
be in itself а complete nullity, if considered as a prodaction of arebitectare, 
and bardly worth lath and plaster. So far from aSording any satisfaction, 
it is truly mortifying and vexatious to find, as is frequently the case, 
superior material employed for what is exceedingly poor, if not positively 
bad in point of design. More than one structure might be mentioned that, 
owing to the unfortunate durability of its materials, will last to disgrace its 
author, unless it should have the good Jack to be metamorphosed-~of which 
there have lately been one or two instances—into something quite different. 
Mere market-value is the criterion by which most persons steer their criti- 
cism. Tell them that a ploture cost а thousand guineas, and O, the hypo- 
crites they will instantly pretend to admire it—to discern a thousand 
beauties in it, although, iu all probability, they had actually turned up 
their noses at the very same performance bad they heard that it cost only 
two pounds, ос that it was painted by some Mr. Smith. Almost the very 
first question or remark of all which people ask conceruing what ought to be 
estimated by its artistic value, relates to cost and price,—which is both 
exceedingly valgar, and exceedingly English, It is Ше ordinary reverence 
for mere cost and sumptuousness that has obtained қо much fame for Ver- 
sailles, that monument of a taste at once frivolous and prosaic,—poetic 
only in the wasteful prodigality that stamps it, showing what reckless pro: 
fusion can do for utter barrenness of imagination, and how exceedingly 
little the utmost it can accomplish is. All that the most extravagant ex- 
penditure of money could effect was there done. Of money · power there 
was vastly more than enough to have produced the most glgrious monu- 
ment of architecture the world ever bebeld, or fancy can conceive, if there 
be ару foundation for the almost fabulous statements that have been put 
forth relative to its cost, some of which give a total of Fire Hundred, 
others of Twelve Hundred, Millions of france! Of art-power, however, 
there was none; nevertheless great influence for perverting taste ihroutgh · 
out all Europe, 

VI. Those who are so excessively rigid in their notions as to tolerate no 
imitative materials for decoration, but would proscribe them altogether ад 
“sham,” and of course very paltry also, 20 matter how artistically they 
may be employed, and how excellent tbe effect produced,—such persons, 


I say, must feel quite scaadalised at Sir Walter Scott's taste in carrying 
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sham” to the oxtré excess wliich he sometimes did. Verily the great 
novelist’s love of fiction must have been доне overronuing, when be directed 
Mr. Hay to palat him sham frames to picturee—-a species of deception 20 


» foartistio—or rather a mere attempt at deception, which instantly betrays 


itself to the eye, that almost any one would, on seeing it, exclaim with 
Macbeth: ч Unreal mockery, bende !“ Lest I myself should be fancied to 
be here romancing, by impating the strange freak in question to Sir 
Walter, I will quote Mr. Hay’s own words concerning it, After saying 
that Soott had directed him where to fix ор four pictures,—two small ones 
(one of them a view of Melrose Abbey by moonlight) being to be placed 
ever doors, most unft situation for paintings of smal! dimensions 
һе proceeds to state that: “these, after belog fixed to the wall by a nar- 
row moulding of oak, were to bo surroanded with as imitation of a carved 
frame of the same material, painted in light and shade upon the flat plaster.” 
Now, however ably execated—with how admirable so ever bravura of re- 
Hef the appearance of actual carving projecting from the wall might be 
rendered, the eye could vot fail to detect the deception upon almost the 
very frst change of position ; and if they happened to Бе viewed sideways, 
it would at once be perceived that those frames were only fiat painted 
borders, without any projection at all, while the real “ narrow mouldlug 
of oak” would by its projection ou the wall show itself very awkwardly. 
Bach а mixture of tbe imitative and the real must have been ір very bad 
and puerile taste both excusable and to be accounted for only as a mere 
whim on the part of Sir Walter, for the fan of “ taking in” bis guests after 
that fashion, making them stare, and enjoying their surprise. Painted 
frames to detached pictares hung upon a wall are just as preposterous as 
real pictare frames of the пева! kind would be for paintings execated оров 
the walls, instead of either architectural mouldings around them, or else 
painted borders. Decorative painting should never be permitted to aim 
at more than mere pattern in colours—not at relief or the imitation of 
actual carviog. Painted mouldings or other architectural members—and in- 
stances there bave been of painted niches and statues—are in vile taste, 
because the deception so produced can be oaly momentary, the artifice, if 
such it can be called, being detected after the first glance, and proclaiming 
that the decoration so aimed at could not be afforded, With imitative ma- 
terial the case is altogether and widely different : the resemblance may be 
во perfect that the most experiesced eye may not be able to detect it, and 
provided it shows just the same to the eye, it produces an effect fully 
equal to what the real material would do. Every one knows, for ieee, 
that gilded ornaments are not of the solid metal, but merely covered with 
leaf gohi of almost incredible thinness—the two hundred and‘cighty-thoa- 
sandth of an inch what then? the appearance is produced, and it is 
with appearance, and appearance only, that embellishment has to оовоега 
itself, I, for ово, am unable to sympathize with those who affect to be 
shocked at the ingenious imitatiens and deceptions of art, reprobating them 
as if they were downright frauds and offences against common honesty. 
‘Were any one to sell, or rather attempt to sell, a plaster cast made to imie 
tate marble, for а real pieco of sculpture of that material, be would, по 
doubt, de himself а genuine knave; bot there is no moral imposition in 
placing such casts on the top of bookcases, or in other sitaations where 
they шау pase for belag of marble, which last material would prodace 
only just the same effect.“ What matters it to you or me,” I once heard 
а persoa say to another, speaking of a lady, “ whether she rouges or not. 
Granting that the bloom of her complexion may be artificial—and you only 
suspect ti -I take the beauty of it to be Just the same as if П was real: а 
difference of course there is; but that is her affair, therefore a truce with 
your preaching.” Value of material adds nothing to the merit of design 
of the arvhitect’s own share in the work, who, if he be an artist, will dis- 
play talent and prodace effect with the homeliest and cheapest materials, 
in merely fictitious ones alias sham ;” while he who is not, will 
show the very best materials to disadvantage, and render them less valuable 
than they were before being used, or we may say abused, by being upplied 
to humdrum 

VII. Hay hes had a hit at gang decorations in the Royal Exchange, 
which he has the delicacy, however, not to mention by same, conteating 
himself with alluding to it so very pointedly that no one сап possibly mis- 
take. “Our general knowledge,” he observes, “ even of the propricty 
necessary to he observed із decorations, is so far below the requisite 
standard that the grossest absurdities аге often committed. For instance, 
wo find the most тазу and fantastical style of ornamental design, borrowed 
at third or fourth hand from a building devoted to the private luxury of ав 
ancient Roman, adopted as а suitable style for the interior of an arcade 
gemerkable for its pisia asd substantial masstvencss, and devoted to а 


species of public business of such a grave nature, &e., dec.” — It is 
scarcely possible, be coatinnes, “40 conceive a greater degree of decora- 
tive incongruity than this, yet it has been committed in one of eur greatest 
national edifices, amidst all the agitation that exists is regard (о national 
advancement in the art of ornamental design.” The censure is perfectly 
just: the mistake there committed is-such an obvious and palpable ose, 
that it is extraordinary it should have been allowed to be perpetrated. 
Were it possible to entertain so strange a suspicion, we might imagine that 
this specimen was intended to satisfy the public most effectoally one way, 
namely, by cloying them and sickening them at once, and so preventing 
all farther ошогу for similar embellishment іп our public buildings. As 
to “ the agitation that exists in regard to national advancement, &o.,” there 
із а good deal of humbug in it—far more of cant than of sincerity of pur- 
pose; or if there be the sincerity, the knowledge which should accompany 
it із wanting. Lord Morpeth—or if it was not Morpeth, it was Lord 
Somebody-else—is reported to have said in the House, he thought the public 
would be satisfied with Buckingham Palace—the unlucky Palace agaia ! 
bet it can’t Ье belped—efter Mr. Blore’s alterations—his lordship was too 
coascientions to make use of the word “improvements.” But what a 
mean opinion then mast be entertain of the public taste, and bow very 
little regard mast he have for its “ advancement,”—that is, supposing him 
not to be himself an utter novice in matters of art, and to have bad по sus- 
picion of what a balaam design he was recommending to the “ House,” 
рге bono publice ; a design which now makes the Palace look almost twin- 
brother to the Barracks jast by, іп the Birdcage Walk, with which Blore 
or somebody else must have been so mitten, as to take the leading idea 
from it.—Verily, it was not without reason that some one lately quoted, or 
pretended to quote, the following distich : 
1 Batain! сүрегі io ba таб , 

VIII. Errors of the press are, if generally provoking, sometimes ex- 
oeedingiy diverting, as, for instance, that of a certain “ print” which bas 
transformed the “ Army and Navy Clubhouse” into that of the “ Armoury 
and Knavery,” than which Mrs. Malaprop herself never nttered во amus- 
ing a blunder. That there has been any sort of knavery in the matter, we 
аге бовой sot to suspect; nevertheless, there is much which looks Ше 
mancetivering. Most assuredly it looks like any thing bat fair play on the 
part of the Club to enlarge their site after the frst competition, without 
allowing the frst competitors—those who had tdsked their ingenuity to 
provide the required accommodation within a space which the Club thèm- 
selves have since virtually declared to have been insuficieat—to take their 
chance іп a second competition. Well, the refasal may have been mercy, 
although, apperently, it does not say much for the liberality of the “ Armoury 
and Knavery. And what have they got after all by their clever scheming ? 
hy, a piracy from Sansovino for their exterior, and for their interior, a 
most hamdrom, namby-pamby plan, devoid of all invention, contrivance, 
and study of effect werits which che Armoury aad Кватегу” people 
dave perhaps no conception, much less any appreciation of. For Ciub- 
houses at least, if not for private houses, it might be supposed that something 
more than mere rontine plan would begin to be thought of, for ia that 
direction, if по other, there is room for advance, and great scope for im- 
provement. Admitting that compound forms of rooms are more expensive 
than the usual four-sided ones, and that they also occasion some loss of apace, 
consequently are oat of the question for houses in general where economy 
as to both cost and space must be chiefly attended to, so far from beiag aa 
argument against, it is a reisn de pixs for such forme asd 
effects being purposely introduced in Clubhouses and other houses of a 
superior grade, instead of four wails with a fat ceiling, end роњеро а 
cove to it, being, as the Atheneum remarks, all the elements ont of 
which their are constituted. Surely, says the writer in that 
Journal, if it be worth while to expend so much as is sometimes doae upon 
superficial and accessory embellishment, it would be equally го to sades» 
vour to secure in the first instance impressive architecteral ph 
the charm of which із more lasting than the gratification afforded by mere 
ornamental detail. It is, indeed, greatly to be lamented that asither arshi» 
tects nor their employers реговіте--ог even if they do реговіте, care to 
turn to account the infinite resourees for both design and effect which рге» 
sent themselves as soon as we bresk away from the wearisome 
of plan, disposition, and forme in the interiors of houses, which now 
to the exclusion of all individual character except that which arises бов 
orsementation alone. 

IX. Во very little study is given to matters of plan la rooms, either as гь 
gards ensemble or individoal parte and detail, that the eye is frequently 
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offended by the most unpardonable negligence, and semetimes by the most 
arrant bungling, іп point of design, even in large and expeseively Gtted-up 
and faraished apartments, where, just in order to save в little exertion of io- 
gesuity aad contrivance, symmetry and balance have been more or less dis- 
regarded, Thus that consideration of the subject and actual circumstances, 
which would almost of necessity prompt fresh ideas expressly adapted 
to the occasion, is altogether evaded, and the merest ordinary routine is 
substituted for artistic composition and artistic effect. In fact, the ша. 
jority of those who call themselves architects, appear to heve not so muck 
өз any conception of what artistic effect ia, - not even so much as to sus- 
pect that it can have anything to do with their own art, The truth—and 
a sad truth it is, architects are not educated artistically: artists they may 
eventually become, but it must be entirely by the promptings of their own 
mind, for by others they are not even so much as put into the way of be- 
coming sach—which із the utmost that can be done by the very best artis- 
tic edacation. Well, therefore, was it said by one who valued his art, on 
being asked to take a lad as his articled apprentice: “I can engage to 
make your son а good practical builder, but as for architect, you might as 
well ask ше to make him an archbishop !”—To dismiss remarks of this 
kind, I return to what occasioned them, by affirming that effect—genuine 
artistic effect—is generally the very last thing of all that is thought of in 
planning interiors. It will, no doubt, be urged very sapieutly that 
effect adds nothing to convenience. Most assuredly not; bat so neither 
does embellishment, which is only for the sake of that species and degree 
of effect—certainly not the most valuable of all, that is to be so obtained ; 
it being, on the contrary, that which is most easily of all ensured. Conse- 
quentiy, if effect be not worth the study required for producing it, so neither 
is decoration worth its cost, and the latter may be, by very far, the more 
costly of the two, because the other may sometimes be produced by the 
simplest means, without other expenditure than that of artistic skill, 

X. The name of Nash, of very questionable fame in John the architect, 
is now honoured by the talent of Joseph the artist, whose mastery of 
power in the representation of architectural! subjects, more particularly in- 
teriors, with all their manifold accessories, surpasses all praise. Those of 
Windsor Castle by him form a matchless series of architectaral pictures, 
and completely refute the opinion—if such opinion requires other refata- 
tion than its pwn absurdity and evideat prejudice—that sabjects of the kind, 
that із, mero rooms aad their furniture, cannot be rendered picturesque— 
at least, not if represented in all their freshness and beauty, and in perfect 
order, without any of those accidents and disarrangements which are gene- 
rally considered indispeosably essential to the picturesque. Although it 
may not answer to the usual notion of the picturesque, almost anything 
тау be rendered pictaresque, or in other words, highly pictorial in repre- 
sentation, by being treated picturesquely, and in an artist-like manner. 
Even what is iselpid in itself, and viewed with perfect indifference, may 
be rescued from insipidity, and invested with attractivences, hy the power 
and skill of the pencil,—as in the case, for instance, with paintings of 
still-life, which are frequently composed of the most trivial objects—sech 
өз would in their reality not be looked at at all. Sarely then, what is 
deauufal, pleasing, and interesting in reality, must, if faithfally pourtrayed, 
be equally beactifal und pleasing in representation, and possess bedides, 
the additional charm imparted to it by the artist; that is, supposing the 
latter to Бато seized upon and bronght out all the piquant points and 
qualities of bis sebject. Architectural scenes of the kind іп guestion pos- 
seen tiris strong reeommendation—or what ought to be sach—that, besides 
being works of art themselves, they may be rendered the vehicle for ex- 
hibiting otber works of art—paiatings, sculpture, statues, carvings, mosaics, 
tapestry, &c., almost ату one of which would be an excellent still-life sub- 
jeet. Such scenes are therefore fally worthy of the utmost fizish of execu- 
Нов : ia them truth of imitation cannot possibly be carried too far, whereas 
highly elaborate execution seems quite thrown away when bestowed, as it 
often is, opon the facsimile imitation of what may be seen at any time, and 
is во trivial that when seen it is not noticed.—Naesh’s pictures—~for they are 
infinitely more than drawings, possess a truthfalnese of local colour, per- 
spective, and chiaroscoro, with a captivating effect of general composition, 
that places them іш а very high rank of art—at least woold secure for 
them sach rank, were it not for the pedantical and nonsensical etiquette 
that now regulated precedency in art. Art is not to be measured and 
valued by the acre. Yet the veriest namby-pamhy when magnified to the 
dimensions of a cartoon passes for “high art.” Some very strong ia- 
stances of the idealeas and powerless, marked by outrageously bad draw- 


іш, are afforded by the cartoous selected for the recently published “ Art- 
Union, outline prints. If, however, those productions do not tead to en» 
lighten publio taste, they servo to illustrate something, кізе very well 
might they be called IHustrations of Humbug. : 


VENICE; AND HER ARTS. 
By Уверғаток Losen. 
(Continued from page 845.) 


Pococke, in his “ Description of the East,” after giving an account of a 
magnificent mosque, called Kubbe-¢l-Azab, or the cupola of the Azabe, in 
Grand Cairo, states, that there was one particular apartment more sumptuous 
than the rest, which was built by a grand vizier, who desired the sultan to 
give him leave to prepare a place fit to offer him a sherbet in, on his return’ 
from Mecca. There is every probability that a similar feeling was enter- 
tained by the Venetians towards the grandees and merchant-princes of 
Cairo, Damascus, and other sister cities, between whom a very active coin- 
merce and intercourse was carried on ;—but whether such a feeling existed 
or not, it is certain that the same Arabic idea and spirit of building prevailed 
in Venice, and prompted the early builders; and the palaces, in which the 
Saracenic predominates, seem to bave been cotemporary with, and partly 
constructed in imitation of, the mosques of the sultans of Cairo. There was 
not—and there із not at the present day—throughont all Italy a spot more 
in accordance with the tastes, or better accommodated to the habits, of the 
orientalist, than the old Piassa di San Marco, before it was destroyed by 
fire, when it bore a close resemblance to the court of a mosque—as shown 
in the large and curious picture by Gentile Bellini (a.D. 1496), exhibited in 
the decademia, The inspection of this production—which preserves, as in 
а rich cabinet, the ornaments, the “ barbaric pearl and gold,” and costame 
of the period, and in which is so closely imitated the curiously carved can- 
delabra, crucifixes, and reliques borne by the procession in their celebration 
of the festival which it represent: enables us to form a pretty correct idea 
of what must have been its original appearance. Then ambassadors and 
other personages from foreign couutries, sojourning іа Venice for the trans- 
action of commercial affairs, or for the mere purpose of witnessing her civic 


-or ecclesiastical ceremonies, must have admitted its splendour, and been 


gratified with its many gorgeous spectacles. Then it was entirely Saracenic ; 
the collonnades were Arabic, with horse-shoe archivalts; ite cornices ser- 
rated, the details of the oriental style imitated, and its pavement chequered 
with bright red and white marble®. The adjoining Piazzetta, in itself, in its 
features, and in the views it embraced, was, and even now is, equally orien- 
tal. Here, the Ducal palace, one of the most beautiful edifices in the world, 
rears itself and there could not, perhaps, be a finer and mere appropriate 
site selected for it. It is set ой to the greatest advantage проп its marble: 
terrace ог jeftée, stretching into the lagoon: the picturesque groups of 
Armenians, Turks, gondoliers, and water-carriers, scattered. upon that ter- 
race, and the lagoon variegrated with many a gondola, painted sail, and 
frait-laden vessel, being in admirable keeping with ite Eastern appearance. 
It was constructed by Calendario, in the middle of the 14th century, and 
seems to have been a contemporary of the mosque of Sultan Hassan in Cairo, 
jost after the two great Kaleons had added so many magnificent edifices to 
that capital.” In its facades, we cannot bat admire the principles steadied by. 
the architect in the details, which tell with considerable effect in themselves, 
aad at the same time contribute, in а great measure, to the grandeur of the 
whole; the harmonising contrast and relief which the curieas and elaborate 
tracery forms to the more simple parts 3 the opposition ef light and shade 
which are observable throughout; and the diffienlty there is, if not the 
absurdity, of inventing and applying, in the place of these features which 
now exist, others more appropriate and expressive. It was а common prat- 
tiee among the Arabs, to give also the effest of colour and lightness to 
buiidings which possessed а great measure of solidity, by means of slabs of 
red and white or green porphyry, and other valuable marbles, arranged in. 
diamond patterns on the external surface of the walls, and sometimes the 
covering of their domes,;—e method of inlaying followed: by the Venetians, 
of which a beautiful example is sven in the broad masses of the Decal 
palace, between the windows; an iatreduction the most happy and the mest 
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artistic, since it tends to prevent an appearances of heaviness and excess of 
weight, which might, but for this precaution, result from those masses being 
above a light corridor and perforated gallery. We see this beantifal feature 
made as an accessory by Titian to his splendid picture of the Presentation 
of the Virgin.” And this ancient combination of bright red with polished 
white marble, seen in almost every mosque of Cairo at the present day, and 
which so frequently occurs in Venetien pavements, was likewise imitated 
throughout great portions of Italy, &c., during the middle ages; and inscrip- 
tions on the walls, grotesque carvings, heraldic ornaments, and curious 
devices, having some peculiar reference to the inventor or proprietor, which 
obtained among the moderns, may be traced back to a very remote period, 
and were considered an almost indispensable decoration of ancient Arabian, 
Chinese, Persian, and Hindu architecture. A writer states, that “in the 
friezea between the floors [of the Square of St. Mark] we see what at first 
sight appears to be the Salus, or large Arabic ‘writing on the wall’ of 
moeques; but as they conld not, in a Christian country, write sentences from 
the Koran, we find, on looking closer, that the characters are figures of white 
cameloparde (giraffes) on a red ground. These carry the mind to the Kast 
by more associations than one; for their loug legs and tapering necks have 
quite the air of Julus writing.” і 

„The original Merceria,” remarks the same writer,* “with its pendant 
shntters, narrow crowded thoroughfares, and the wares of brilliant colour in 
На dark, limpid shades, must have hed very much the air of a bazaar— 
which it has not lost even now. Cantar, rottalo, and other Venetian 
weights, are still the standards of quantity in the Levant; and in the name 
of Campo, applied to all the khans of Aleppo, we find a Venetian expres- 
sion. Thera were several places іл Venice іп the form of a khan; опе of 
which—the Campo St. Angelo—tis still remaining. The principal one—the 
Campo dei Mori, or Khan of the Moora, at Medonna del Orto—has been 
taken down; but I still observed the stone figure of a Bedouin loading а 
came), in alto-relievo on the wall next the canal. 

s Several remarkable edifices of Saracenic architecture are yet visible on 
the Grand Canal :—one of which is the Fondaco dei Turchi. There із, how- 
ever, no connexion between its architecture and the aubsequent destination 
which gave it its name. It is supposed to have been built in the 12th or 
13th century, when the Seracenic taste was in full prevalence: and extracts 
from documents which were shown to me by Count Agostino Sagredo, the 
present accomplished president of the Academy of Fine Arts, show that it 
was given by the republic to the Duke of Ferrara,—after him passed through 
` several hands to the Pesaro family,—and іп 1621 was let by them to the 
Turks. It is now in course of restoration and repair by the commune. 
The Palazzo Loredano, a peculiarly light and handsome specimen of Sara- 
cenic architecture, built since the invasion of the Italian style—and the 
calebrated Са d’ Oro, now the property of Taglioni—are both so well known 
as to require no further consideration. 

. “No painters canght the oriental costume nearly so well as the Venetians; 
who, though ambassadors, merchants, and slaves, had frequent opportunities 
af becoming acqnainted with it. The oriental air and manner are better 
seized іп Tintoretto’s great picture of ‘the Miracle of St. Mark,’ or ‘a 
Slave liberated from Bondage,’ than іп any picture that I һауе ever seen. 
The kaoucks were universally worn in the East іп Tintoretto’s time (and ao 
very nearly in our own age); but, with this exception, the figures might now 
be alive in Cairo and Damascus, without any one discovering any great 
peculiarity. Traces af the connexion with the East are constantly appearing 
in the Venetian pictures. In Giovanni Mansceti’s pictures we see segredies 


hung ont of the windows; the scarf of Titian’s Maddalena is evidently of 


Tripoli manufacture; and the Supper in the House of Levi’—where Paul 
Veronese is enthroned jn all the dazzling splendour and gorgeous magnifi- 
сепсе of his genius—bas for its principal figure green velvet hose, of а most 
curious arabesque pattern.” 

Having pointed out some of the most important relics of Saracenial and 
Arabic arehitecture and ornament in Venice, as showing her connexion with 
the East, we shall new briefly describe its principal characteristics. 

The genius of the Arabians and Sarasens abounded in liveliness of fancy 
and in richness of invention, which manifested itself alike in their pursuite 
and in their poetry, in their learning aad in their arts; in all of which they 
rendered themselves remarkable. They equally distingnished themselves by 
their warlike achievements; and the briskuess and activity of their tem- 
perament (whether the effect of the warmth of their climate, temperance, 
and constant exercise), joined to their enthusiasm, constantly stimulated 
them to great exertions and extraordinary actlons. Their love of learning 
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and the arts was cultivated throughout the whole of their dominions, and 
was diffused abroad, being firat carried into Africa (where they erected a 
great many universities), and from thence into Spain and other countries; 
whilst they aonquered Syria, Persia, Egypt, &c., and established themselves 
upon the ruins of the Grecian empire.“ Such a city as Venice, and such a 
people as the Venetians, was much enriched, therefore, by its intercourse 
and dealings with the polished Saracens. The style of their architecture із 
generally regarded as the immediate precursor of the Gothic. To the Gothic 
(if we may use the tarm) of some countries it is more closely allied than 
that of others; and just as the character of the Gothic varied іп different 
localities and countries, according to the Roman and other styles with which 
it was brought іп contact, and with which it was sometimes amalgamated, 
so we шау observe the Saracenic was more ог less pure, and underwent 
different changes as it was translated into different countries. “ The Sara 

cens, in their buildings in Egypt, appear to have availed themselves in а amall 
degree only, of the style of the aboriginal inhabitants, aod are distinguished 
by the lofty boldness of their vauitings, the slenderness of columns, the variety 
of capitals, and the immense profasion of ornaments. The greatest pecu- 
liarity, however, lies in the amall clustered pillars of pointed arches, formed 
by the segments of two intersecting circles. The Egyptian Saracenic varies 
from the Spanish chiefly іп the form of the arch, as will be apparent from 
comparing the gate of Cairo with that of the Alhambra in Grenads, or the 
great church at Cordova.” 

As examples of Saracenic decoration in Venice, including among them 
the Byzantine, we refer more especially to St. Mark’s and the adjoining 
palace; where, notwithstanding the intermixture of tbese and other styles, 
we may discern the distinctive features of ench: — Ist. The blending of tho 
pointed arch, ornate filial, and crocket-work of the Gothic, with the horse- 
shoe scrolls and richly multiplied geometrical patterns of the Moorish oras» 
ments; forming what the Italians са! the Arabo-Tedesco. 2nd. In the 
facade of St, Mark: the clustering domes and minarets; the tabernactes 
terminating in pointed pinnacles; and the circular gables, fringed with a 
most beautiful arabesque foliage. 3rd. The turned wooden grates over the 
great gates, and the ornamental fans to the windows, of the very patterns 
nsed to this day іп Cairo—and which, in the 15th centary, were all gilt. 
4th. In the Interior: the twisted columns, of which there are four, two of 
oriental alabaster—the workmanship imputed to the time of the successora 
of Constantine; the horse-shoe arches; and the variety of capitals, sculp~ 
tured with grotesque imagery, where the hell is sometimes covered over 
with a sort of basket-work of true lovers’ kuots; and where the scroll, 
the pineapple, palm-branch, and acanthas-leaf, are placed amongst lions’ 
heads, masks, and half. figures fiddling, &c. Some are beautiful; all are 
curious; and although the designs might be considered great corruptions 
and sad departures from the “correct” taste of the Ionic or Corinthian, in 
the opinion df those who would bring them to the standard of the " five 
orders,” — yet the invention and originality displayed in some of these capi · 
tals must be acknowlédged by every unprejudiced observer. In lieu of the 
volutes in some, pigeons are placed in the angles; in others, rama, with 
their feet resting on a tier of leaves. The flutes and fillets. twisting round 
the shafts of the columns in a spiral manner, are frequent in the Venetian 
palaces. Many other Byzantine, Moorish, and Saracenic features іп St. 
Mark’s һауе already been mentioned. Sth. The portal, called Porta della 
Carta, opening into the Cortile of the Doge’s palace, facing the Giant’s- 
stairs, the statues and foliage of which wo class under the Saracenic, as 
partaking mach of its character, although said to have been the work of 
Bartolomeo Buono, of the 15th century. Wood, in his Letters,” says of 
it :— The arches here, and indeed іп all the parts, are very much broken 
and confused; the arehitect appearing to have a great horror of a continued 
line, whether straight or cerred.” it is to this latter circumstance, we 
think, that it owes ail its singular beauty. 6th. The Cortile itself; the 
arcades surrewnding which, and the character imparted to it by the two 
elegantly chased bronzo reservoirs in the marble areas, reminding us of those 
splendid courte erected by the Spanish Moors to their Aleozara and Alha- 
bra. 7th. Nearly all the details of the Ducal palace. But the peculiarities 
of the examples above enumerated constantly ọcaur in the early edifices of 
tbe Venetians. 

We will now tam toa new era that dawned upon Venice, and, with the 
rise of new thoughts, other styles which were introduced in, and which 
considerably altered the appearance of, the capital; a change, however, 
whioh, ва many accounts, increased rather than diminished its charm and 
celebrity. The edifices of the earlier and of the later epochs (the laat we 


© Ockisy’s “ History of the Saracens,” 


1847.) 


shall now conslder)—the former we might term sxorrc—the latter, as more 
immediately the growth of Italy, wartowat-—marked aud were identified 
with the two distinct countries in which they originated. The modi fications 
and improvements of which these were susceptible, and the perfection to 
which the latter was carried, prevented the city savouring of any degree of 
monotony; and, indeed, it is іп the various phases of style and diversity of 
character in this city of palaces—favonred as it is in this respect by the 
views, the moat tempting to the painter, which a labyrinth of serpentine 
streste and canals continually preeent—whioh appeal with so much interest 
to the historian, arehzologist, and artist; and constitute the great charms 
of the pictures of Canaletti. 

If the Italians exhibited, in their revived architecture, less of the passion 
for the picturesque than their predecessors, they achieved grander results 
than hed been accomplished by them; if in their works there was lees 
imagination—that із, lees of a capricious kind—there was more reason; if 
less to win upon the feelings of the poet, there was more to satisfy the 
individual whose views were moulded and shaped by regulation and rule; 
bat various causes prevent all analogy in the two cases; thelr beauties and 
defects are in no way referable to the same standard; and hence it is we 
entirely demur to that one-sided and partial observation which denies any 
merit to exist in one style of architecture, because it differs from another: 
we rather like to enjoy their separate beauties and features; and allow, af 
least, the existence of fitness, propriety, and every essential of beanty, in all 
works, however opposite they may be in character, which are in harmony 
with the tastes and requirements of the nations and times that produced 
them. Bat we may remark, in а comparison of the Arabic with the Italian 
styles, that whereas the former, by the manner of the division and multipll- 
cation of the parts, produced a degree of variety that at first seemed almost 
confusion ; ів the latter, those parts being lees minutely divided, fewer, and 
larger, simplicity resulted ; d¢/bre, it seemed scarcely as if they were under 
the guidance of any sound canons or fixed principles, where the chief object 
was to give the freest scope and play to the fancy: but, now, the precepts 
and principles, as derived more immediately from а greater considering 
intellect and а less indulging imagination, were stern, severe, and settled, — 
the fancy being reined in her movements restrained by the cooler dictates 
of the understanding ; yet the inflaence of a favoured climate shed На ele- 
gency and refinement over the minds of the Italian artists, imbueing tham 
with that poetic feeling which made their works look noble, elassic, and 
stately—and far, very far, from cold or prosaic, though they might not 
boast of the luxuriant profusion of their predecessors, the Moors and 
Arabians. 


HYDRAULIC LOG. 


The common log is а simple apparatus, familiar to all who have been within 
the view of the Encirling horizon; and, were its accuracy eqnal to its sim- 
plicity, it would undoubtedly be a perfect instrument. Such, however, is 
not the case,—heace various contrivances have been proposed: Massey’s 
patent log, and Cavé’s apparatus for indicating the speed of а vessel, are both 
very ingenious contrivances, but apparently too complicated to anawer the 
parpose intended. The former will answer tolerably well within a limited 
range of the speed to which the driving-cone is adjusted, but at any consider- 
able variation from that speed its correctness із not to be depended on. 
Perhaps, it may Бе said that the common log is sufficient for its purpose, 
because it has never yet been superseded; true, it has not been superseded, 
and why ?—because nothing has yet been introduced baving the two necessary 
qualities, simplicity and accuracy combined. I leave the question of the 
sufficiency of the common log to those who have practical ехрегівосе on the 
matter, and who, I am sure, will appreciate an instrament which may at all 
times be relied upon. And though it matters not mach when the errors of 
the common log can be corrected by observation, yet, when the state ef the 
weather and atmospbere for several days, or weeks, do not admit of observa- 
tions being taken, it becomes a matter of great importance to know the 
actual distance the veasel has traversed. 

The instrument I propose for this purpose” is free from mechanical com- 
plexity, depending for its acenracy entirely npon tbe natural law and bydro- 
dynamic property of fluids, and having some similarity to a common daro- 
meter. 
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instrument. The figures ате drawn to a scale of two inches to a foot. Fig. 
1, is a plan; fig. 2, is а side elevation; fig. 3, fs an end elevation; and fig 
4, is broken section of the pipe /, and mouth-piece 9. a a, is a frame or 
stand; 5, із a bracket, forming with the piece с, a universal joint d, is a 
glass tube having a bulb at its lower end for the purpose of holding mercury 
and with which it should be rather more than half filled ; this tube must be 
firmly fixed in the piece с; e, is another Шам tube, with а small bore, passing 
through, and within an eighth of an inch ef the bottom of, the former, its 
upper end being open to the atmosphere, bat communication with the latter 
and the interior of the tube d, is prevented by making its passage through 
the piece с, air-tight; /, is a pipe, of about half an inch bore, passing through 
the ship's bottom, as near midships аз convenient; g, is a mouth piece or 
Cover, having an aperture parallel with the keel; Л, is another pipe similar 
to the first, but withont the mouth-piece g, (or the two pipes may be made 
іп one, like a double barrel gun, in the passage through the ship's bottom); 
4, in an elastic tube of vulcanised india-rubber, completing the connexion of 
the apparatus, 

The instrument being understood, its action will readily be perceived. As 
the month-piece p, is turned іп a direction with the vessel’s motion it is evi- 
dent that an upward pressure in the tube /, will take place in proportion te 
tha velocity of the vessel j and as this upward pressure will be exested on the 
top of the mercury, it follows that the latter will rise in the small tube ex, 
actly in the same proportion, aud will indicate, by means of a gradual scalo, 
the number of miles and any fractional parts thereof into whioh the acale 
may be divided. In fixing the apparatus, eare mast be taken to keep the 
bulb of the tubs d, a few inches below the light-draft water-line. Now, 
when the vessel is deeply immersed, the column of mercury will rise in the 
small tube te couateract the pressnre of the water (about four-fifths of an 
jnch for each foot of immersion), consequently the scale must be made to 
slide on the tabe 4; the pipe А, and cock 1, are for the purpose of adjusting 
the scale with the depth of immerston, and is ‘effected thus :—shut the cock 
k, and орга the cock 1, and the mercury will adjust itself to balance the 
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specific gravity of the water above the mercury іп the balb. Seto, of the 
scale to this point, and open the cock 2, and shut the other, and the instru- 
ment is ready to indicate the speed of the vessel. 

I subjoin а table founded upon a series of experiments instituted with a 
view of ascertaining the resistance on a plane in still water at various veloci- 
tiss, the result of which I have given in a pampblet, entitled, Practical 
Observations on the Steam Engine.” This scale, however, must be tested 
by farther experiments to ensure perfect accuracy. 

Column 1, represents nautical miles, and column 2 the height of а column 
of mercury in inches and decimals. . 


O. V. Guerarssox. 


WROUGHT-IRON TUBULAR BRIDGES, 


Хо consequence of the experiments made at the suggestion of Mr. Robert 
Stephenson by Mr. Eaton Hodgkinson and Mr. Fairbairn of Manchester, 
at Millwall, to ascertain the best form of tabular bridge for carrying the 
Chester and Holyhead railway across the Menai Staits, Mr. Fairbairn has 
devoted his particular attention to carrying oat Mr. Stephenson's ideas іп 
the construction of wrought-iron tubular girders for railway purposes, ард 
as they are likely to be extensively adopted, we have collected some in- 
formation as to their cost and weight compared with solid iron girder 
bridges. It appears that Ше tubnlar girder for spans of 60 feet and upwards 
ів in many respects superior to the arch, whether it be of fron, stone, or 
beick, besides being mueh cheaper іп constraction. 

Тһе arch, as is well known, is not always admissible where railways 
havo to be carried across public thoroughfares, deep ravines, navigable 
rivers, and canals, In such situations, the horizontal wrought-iron girder 
bridge appears to be the only structure which can with safety be applied 
to snch a purpose. Cast-iron girders are applicable for spans not ex- 
ceeding 40 feet ; beyond that point the compound trussed girders have been 
used, and in every case they are equally if not more expensive and much 
less secure than those composed of wrought iron, and it is doubtfal whether 
the principle is a sound one. Now, in the wrought-iron girder the weight 
is less than one-third of the cast-iron, the strength being the same, and as 
these girders form the parapet of the bridge, they are particularly well 
adapted for a bridge of considerable span. 

In order to show the commercial value of this description of bridge, we 
give the comparative cost of one of these bridges compared with one of 
cast-iron, from bridges actaally constructe 4. 

Truss Girder Bridge.—The weight and cost of в bridge of 80 feet span 


having cast-iron trussed girders. 
Cast-iron work 76 tons at EI per ton А E 912 0 0 
Wrought-iron work as composed of truss-rods, bolts, &., 
14 tons at £37 4s. Й , . 520 16 0 


— 


Total for the girders, exclusive of cross beams asd road- 
way А А £1432 16 0 


We believe И possible to make а compound girder of the above span 
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entirely of cast-iron riveted in parts, but the increased weight and addi, 
tional cost would render such а structure inadmissible for such а purpose. 


Cost of Stephenson and Fairbairns’s wrought-iron bridge. 

Three wrought-iron girders, each 66 feet long, riveted complete, weight 
80 tons, at 901, per ton, 900l., which is the sum required for the girders, 
exclusive of the cross beams and roadway as before. 

The comparative value of the two bridges will therefore be ав 9 to 14, 
irrespective of the superior strength asd security of the former to that of 
cast-iron, in whatever form it may be applied. 

The plan has already been adopted by Messrs. Stephenson, Cubitt, 
Vignoles, Bidder, and others, and Mr. Fairbairo during the earlier stages 
of the experiments engaged, at the request of Mr. Vignoles, to constract 
two bridges of this kind—one to be erected over the canal and the other 
over the turnpike-road on the Blackburn and Boltoa railway. These 
bridges were the first constructed for the support of a railway,” asd 
although they are probably not so well proportioned as others now im pro- 
grees, they nevertheless exhibit such extraondinery powers of resistance 
as not only to ensure complete success, but to Rad to new and future de- 
velopments io what may probably be considered а new ега ів the history 
of bridges. Viewing the sabject generally, we feel assured, from what 
has already been done conjointly by Mr. Stephenson and Mr. Fairbairn, 
that the present discovery is only a beginning of an extensive application 
of this usefal art, . 

Since the completion of the frst experiments on sheet-irom tabes, others 
of a more conclusive character, and apon а much larger scale, have been 
made. They indicate several new and importaat facts; aod from the 
greatly increased size of the model tube, with its rectangular cells, greatly 
superior powers of resistance have been obtained by a considerable in- 
crease to the area of the bottom. The ratio of that part to the cellalar top, 
will pow stand as 10 : 13, instead of $ : 5, as formerly indicated ia the 
experiments witb the corrugated top. 

Throngh the kindness of the Editor of the Railway Chronicle, we have 
been enabled to give drawings and an account of one of the bridges, that 
over the canal on the Blackburn and Bolton Rall way. 

“ Fig. 1, represenis an elevation of the side girders, each 66 feet long, 
with a span of 60 feet. Fig. 3, а transverse section of the bridge. Fig. $. 
a side view asd section of the cross beams; and fig. 4, a section of one of 
the side girders, including its suspended crose beam and platform. 

“Тһе thickness of the plates used in the coustruction of these girders 
was half an iseh for the sides and top, and § inch for the bottom; the 
whole firmly riveted to angle ігоп, as shown in the sections. 

“Оп referring to the sections it will be observed that the wood cross- 
beams, D, D, for supporting the roadway and rails, are screwed up to the 
bottom of the hollow girders by the straps «а, and the vertical Бой b, which 
perforates the top cell through the tube с, and answers asa stay for coo- 
necting the upper and lower sides of the cellular top. Since these bridges 
were finished, а better and more efficient mode of construction has bees 
adopted, by forming a longitadical shelf of plate-iron along the bottom of 
each girder, to receive the cross beams, and also to strengthen the bottom 
in its resistance toa tensile strain. In this constraction it will be observed 
that the cross beams may be formed of either cast-iron, wroaght-iroa, or 
wood, as may be deemed expedient.” 

This Blackburn and Bolton bridge has already been subjected to severe 
tests. Before the line was opened to the public, three locomotive engines 
each of 20 tons, asd covering the epan of 60 feet, wers run together asa 
train, at rates varying from 6 to 26 miles per hour. The defection pro- 
duced by a weight of 60 tons was “025 of a foot. This seemed to be with. 
out any sensible alteration from the difference of velocities. Captain Cod. 
ington, the government inspector, and Mr. Flannigan, the eugineer, thea 
Placed on the rails, in the middle of the bridge, two wedges of the height 
of one inch, acting as inclined planes. The engines dropping from this 
height when at a speed of 8 to 10 miles per hour, caused а total defection 
of -085 of a foot. With wedges of an inch and а half thickness, the total 
deflection became “015, which is pearly half an inch. Altogether, it bas 
been faily proved that the bridges are strong enough to bear any force to 
dene they may be subjected, whether brought by a dead weight or by 
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è Simultaneously with these constructions, Mr. Dockray erected, under the direction 
of Mr. Stephenson, a similar bridge, with a cast-iron top, f Ў 
across the London and North. Western Raliway at Сала тост sn eee cet 
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MR. FAIRBAIRN’S WROUGHT.-IRON GIRDER-BRIDGE OVER THE LEEDS АМО LIVERPOOL CANAL. 
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Fig. 1.-- Elevation. Span, 60 feet. 
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Fig. 2.—'Transverse Section of Bridge. 


Fig. 3.—Transveree Section of Girder enlarged. 


Fig. 4.—Longitadinal Section of Girder en'arged, with 
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HISTORY OF ARCHITECTURE ІМ GREAT BRITAIN. 
A Brief Sketch or Epitome of the Rise and Progress of Architecture 
in Great Britain. By James Елмез, 


“ Epitomes аге helpfal to the memory, and of good private ase.” 
Sın Henry WOTTON. 


(Conchuded from page 341.) 

A celebrated politician in the last century acquired the name of Single- 
speech Hamilton, from the circumstance of having delivered an oration of 
wach promise and great ability, and never again opened his mouth in par- 
liament: so likewise may tho architect of one of the most original and 
tasteful balldiogs іп London be designated by the title of Single-bouse 
‘Wyatt, from his only public work, the Trinity-hoase, on the north side of 
old Tower-bill, pow called Trintty-square. If John Nash be more poly- 
atractaral than Samuel Wyatt, the latter may plead that although bis pro- 
geny be not numerous, his single production is a lion. 

This building is а handsome stone and brick edifice, and exteads from 
Cooper’s-row on the east to Savage-gardens on the west, with extenslve 
lateral fronts to both of these streets, and consists of a main body and two 
wings. The principal story is of the Ionic order, raised upon a rusticated 
gronnd story. Above the windows are some beautifully sculptured medal- 
lion portraits of George III. and bis queen, sculptored paneis in low relief 
representing genli with nautical instruments, and four of the principal 
licht- houses on the coast. These scolptures are so beautiful in style and 
execution, as to deserve being moulded, and casts made from them by the 
Royal Academy for the use of their students. The style of architecture 
used in this building is neither so pure as that selected by Stuart for the 
internal portal of the chapel at Greenwich, so pedantic as that copied by 
Wilkins in bis portico of Downing-college, Cambridge, nor so fanciful as 
that used by the Adams In the Adelphi; but isa successful adaptation of the 
Tonlo order to proportions of his own, with too much elaboration of foliage 
in the capitals, trenching on those of the Corinthian, The mechanical eze- 
eutlon of every part of this elegant bnildiog cannot be too much admired ; 
вә beautiful is the masoory and the brickwork of its exterior, that the best 
workmen both in brick and stone would find models for imitation. The 
first stone was laid September 12, 1793, by the master, assisted hy the 
deputy-master and elder brethren of the corporation, and the offices opened 
for business in 1795. 

Among the later cotemporaries of Chambers, Wyatt, and Taylor, were— 
Thomas Leverton, who held an office under the late Mr. Fordyce, in the 
Crown - lands Revenue department, and is best known by the extensive and 
substantial mansion called Wotton-wood-hali, in Hertfordshire, which he 
designed and built for the late Paal Benfield, Esg., and Grocers’-hall, in 
the city ;—Richard Japp who held the important office of architect and 
surveyor of bnildings to the East India Company ;—and one or two others 
of lesser eminence, The north front of the East Iadia-house іп Leaden- 
hall-street is а pleasing instance of Mr. Jupp's taste and akill in his pro- 
fession, It is of considerable extent in front, and of greater dimensions in 
depth; the whole building, or series of buildings, cover а large area of 
ground facing Lime-street on the east, and Leadenhall-market on the west. 
The prinolpal front is composed of a six-columned Ionic portico, slightly 
projecting from two lateral wings. The narrowness of the street in front, 
and the great value of the ground on which the building is erected, com- 
pelled the architect to adopt this fat relief of his prlueipal front; hut he 
has overcome this difficulty with great ability, by constructing a deeply- 
receding porch or inverse portico behind the columas, which gives a depth 
of shadow end а bold relief to the design, while it affords a goodly sheiter 
to the directors and other members of the establishment from the easterly 
aod westerly winds whilst waitiog for their carriages. The capitals, beau- 
tifally carved by an uncle of Sir Richard Westmacott, our eminent English 
sculptor, area freo and artist-like imitation of the temple of ApolloDidymaus. 
The triangle of the pediment is Glled with scuiptures in entire relief by 
Banks, of which it is not too much to say that they exceed any figures іп 
such a situation that have yet been executed in England. The subject is 
George III. in Roman imperial armour, protecting the commerce and late. 
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rests of the company. The klag is extending his shield, placed оп the right 
arm, over the principal figure, and resting with his lefl on а sheathed Roman 
aword. This circumstance gave rise at the time to an opinion that the 
artist had worked from an inverted tracing of a design made by an eminent 
painter, who was well known to have furnished designs for many of the 
sculptors of bis time. The artist, however, defended himself by asserting 
that the king being represented in protecting the Arts and Peace, the attitude 
was correct, Cæsar, however, did not enter the senate-house with the 
cuirass, sandals, sword, and shield of the warrior, but in the peacefal toga 
and laurel crown, with which it is said he covered his baldness. On the 
upper acroterium of the pediment is а statue of Britannia, and on the two 
lower, figures of Europe and Авіа. 

A very pretty four-colamned Doric portico, in а pure Greek style, forms 
a suitable sub-entrance, through a weil proportioned hall, to the minor 
offices in Lime-street, and shows how quickly this architect imbibed the 
pare style then recently introduced by Stuart,—for he bad been originally 
educated in a thorough Roman school. Mr. Jupp’s portions of this build- 
ing were began in 1799, and finished about 1805. The elevations of the 
gigantic warehouses which be erected in many of the eastern parts of the 
metropolis are very harmonious in their proportions, and exhibit great skill 
in the use of his very simple materials ; gateways, warehouse doors, win- 
dows, and piers constracted of simple brick and stone. 

The elder Mr. Dance, whose principal works have been before described, 
left an able successor to his place of architect to the city of London, and 
to his professional business, in his son, George Danve the younger, who 
received the honourable addition of R. A. to his name from the Royal 
Academy of Aris, and was appointed to the chair of Regius Professor of 
Architecture in that institation ; but was too fond of enjoying his etiam cum 
dignitate, evor to impart his knowledge to the members and students of the 
Academy. The family of Dance hold an hunourable station in English 
history; for, іп addition to the two architects, one of them was an able 
comedian in the time of Garrick, particularly celebrated for his persona 
tion of Falstaff and other fat heroes of the buskin, to which his corporeity, 
like that of the celebrated Stephen Kemble, lent an aid that no staffing 
could accomplish. Another, Nathaniel, became eminent as а portrait 
painter, and was, Jike his younger relative, an R.A. His portraits for 
identity of resemblance and character of the person represented by his 
pencil, take a place between those of Reynolds and Romney; lees graos- 
ful and natural in colouring than the former, һе equalled the latter in all 
the best qualities of a portrait painter. This gentleman resigned his di- 
ploma and his palette for a baronetcy, а fortane, and а change of name, as 
Sir Nathaniel Dance Holland. Another member of this family added a 
singolar triumph to the naval glofies of his country, by saving a large and 
valuable homeward bound East India fleet, under his command as senior 
captain, and therefore commodore, of this mercantile squadron. He 
manceavred his unweildy and richly-laden ships with such nantical skill 
and dexterity, when attacked by a superior French feet of mon - of. war алд 
frigates under the command of Admiral Linois, defending himself with 
such gallantry and well-directed broadsides, though manned by a company 
of merchant seamen and Lascars, sufficient only to work and not to ght 
his ships, that the French admiral retired from the contest with serious loss 
and discomfiture. This gallant action, which stands completely by itself 
in naval history, procured for its hero the honour of knighthood and per- 
sonal thanks from his sovereign, a vote of thanks and an bonourable re- 
ward from the East India Company, and the acclamations of all bis admir- 
ing countrymen. The English have a propensity to give familiar titles to 
their favourites, naming one the Hero of Acre, another Nelson of the Nile, 
the Cock of the Rock to the gallant defender of Gibraltar ; so they named 
Sir Nathaniel Dance the Fighting Jagy (India) man. 

To retara to our subject, the younger Mr. Dance designed, among other 
buildings of lesser note, two prisons fur the corporation of London Ne- 
gate, and Giitspor-street Oompter ; the former is situated at the corner of 
Newgate-street and the Old Bailey, and derives its name from the ancient 
city gate so called, whioh stood across Newgate-street, between Aldersgate 
and Ludgate. l: was a prison of great antiquity, and as late as 1487, 
Newgate, and not the Tower, was the prison for the uobility and great 
officers of state. Being much damaged by the fire of London, it was re- 
paired and beautified by Sir Christopher Wren, іп 1672. In ове of the 
niches was a figure, representing Liberty, with the word Libertas inscribed 
upon ber cap, and with a cat at ber feet, in allusion to the story of Sir 
Richard Whittington, who bequeathed a sufficient som to rebaild this gate, 
which was satisfactorily done by his execotors in 1428. This statue, with 
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another of similar rode sculpture, are preserved іп two niches in the Old 
Bailey front of the present building. 

On the removal of all the city gates except Temple-bar, the corporation of 
London resolved оп boildiog a new and more сарасіопе prisos, іа the 
room of Newgate aod Ludgate, the latter of which was appropriated solely 
for debtors who were citizens of London. The duty devolved upon Mr. 
Dance, the city surveyor, who accordingly prepared hie desigas, and the 
frst stone was laid оп May 33, 1779, by the lord mayer (Alderman Beck- 
ford.) This was the last public act of this eminent and patriotic citizen. 
The prison was broken into by the rioters in 1786, the prisoners set free, 
and the interior burned. It was speedily repaired, and after several recent 
improvements and alterations has become the city and county felons’ gaol. 
On а continuous rusticated ground story are erected a central building 
and two wings, deeply recessed from each other, and producing thereby an 
harmonious proportion of light and shade. The governor's house and 
offices, some of which have been occasionally used for state prisoners under 
punishment for political offences, оосаріев the central building, and in the 
solid wall between it and the wings are constructed doors of solemn аай 
gloomy aspect, leading to the two diferent departments of the prison. Over 
these doors are representations in sculpture of fetters, chains, and baod- 
cuffs, such as were formerly іа use for felons. These, with the entrance- 
doors and windows to the governor's house, аге the only apertures next the 
street, and, with the coarse chamferred rusticated stones of which the 
building is composed, and the massive modillion cornice and plain blocking 
course with which it is surmounted, give an air of sombre melancholy 
appearance to the bullding, truly characteristic of the purpose for which it 
was erected. Indeed, it may be considered as оле of the most cbaracteris- 
tic designs that ever emanated from an architect’s mind. When viewed 
from the western 604, from which the lateral front next Newgate-street 
being that of the north wing, with its deep recesses terminating with the 
south wing next the oourt- yard, which separates it from the senslons- house, 
the merits of the design are pecoliarly striking. 

The other prison, that called Giltspur-street Compter, owes ite origin to 
the same cause as the former, and was erected in the stead of two or three 
smaller, dilapidated, and less commodious houses of detention, It is situated 
on the eastern side of Giltspur-street, іп a line northward of Newgate. 
The elevation is composed of a centre and two wings projecting from the 
main body of the building, which is of Portland stone, lald іп rusticated 
conrses, and as it is more a bouse of correction for misdemeanors, and for 
the detention of untried prisoners till taken before a magistrate, than a 
рера! gaol, it has a series of small semicircular headed windows, and а 
single central door nest the street. For the same reasons, the design is 
less gloomy, and also less picturesque, than its more solemn neighbour ; 
Jet it is an excellent asd very appropriate design. 

The Lanatie Asylum of 8t. Lake’s, Middlesex, is another work of the 
same architect, the original building, which was established by voluntary 
contribations, as an improvement upon the royal hospital of Bethlehem, 
being taken down to make way for the new square and other buildiegs on 
the Finsbury estate of the corporation of London. It stands on the north 
side of Old · atreet· road, and is an extensive and lofty buiidiog, consisting 
of a contre and two wings, bearing a jast and harmosious proportion to 
each other, and to the buildings which unite them. They are divided into 
a serios of semicircular recesses and piers. The semicircular part, which 
ie near the ceiling of each story, gives light and air to the cells without ex- 
posing the anhappy inmates to the gare, and often derision, of the multi- 
tade, as was the case ia the old hospital із Moorfields. Its whole aspect 
is commanding and highly characteristic of the use to which it ts designed, 
and shows how far genius may use етеп the plainest materials — this bulld- 
ing being, like many of Palladio’s, plain brick and a few simple stove 
dressings; acd it is sot too much to say that few beildings in our metro- 
polis, oz perhaps in Europe, surpass this for unity and appropriateness of 
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a Reyal College of Surgeons, on the south side of Linooln’s-ina-fields, 
is another example of the genius of this tasteful architect. The baildiag 
10 very extensive, oocupying a large frootege nert Liscoin’s-inn-flelds, and 
а great depth to its south front in Portagal-street. The principal front is 
decorated by a six-columoed portico of the Ionic order, tastefuily adapted 
from the Iliasas, with a proper entablature aad acroteria. In the frieze is 
insoribed—*‘ Collegium Regale Chirogeram.” 

Upon the acroteria above the eatablatere are a row of antique bronge 
tripods, attributes of Apollo Medicus, the ancient tutelary god of surgery. 
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Over the centre interoolammiation is а massive shield, on which із scalp- 
tared the armorial bearings of the college, supported by two classical 
figures of Zsculapius, with his club and mystic serpeat. In the iaterior 
are а spacious aod handsome museum, board and council-rooms, libraries, 
conversation rooms, a handsome hall, and domestic apartmeats. 

The Royal Academy thonght so well of the principal front of this build- 
ing. as to propose it as а fit subject for the competition of its architectural 
students, who were required to present two drawings, one in outline, Ggured 
from actual measurement, and the other shaded and tiated; whee their 
first silver medal was awarded for the best drawings to Mr. George Allen, 
whose premature death was mentioned in these pages a few months since, 

The college һауе recently made large additions and improvements to this 
building, by adding two columns to the portico, an additional length оа the 
front, and many alterations in the interior, under the direction of James 
Barry, Esq., R.A., architect of the new Houses of Parliament. 

The gallery of the British Institution, in Pall-Mall, is another instance 
of this architect’s taste aud invention. The principal front is amesable to 
по architectural law; yet it is a beautiful architectural composition. The 
picture galleries are harmonious iu proportion and well lighted. It was 
originally Бо for the firet Alderman Boydell, for the reception of the pic- 
tures that were painted at bis expense, for his spleadid edition of Shak- 
вреаге; asd was called, until its present ocoupascy, The Shakespeare 
Gallery.” Its use was indicated by one of the most elegaot ріюоев of sculp- 
tare ever executed in modern times, representing the apotheosis of Shak - 
speare, by Banks. 

The south front of Guildhall, another work of this architect, has received 
much censure from not having fallen within the rules of any style of Pointed 
architecture hitherto executed. That Mr. Dance was not ignorant of tho 
proportions of Gothio architectnre, although he might not worship it with 
all the fervour of the black-letter Dr. Dryasdusts, may be proved by his 
able restoration of the ancient church of St. Bartholomew the less, before 
the rebuilding of the interior by Mr. Hardwick. The facade of Guildhall 
belongs to no style, and is amenable to no laws; but may be considered as 
a fanciful dream of its inventor, composed of civic ornaments of swords and 
maces, caps of maintenance, shields, and other civic heraldry, embellished 
with windows neither Gothic nor Hiadüstanee, hut a mixture of both, as 
if some of the pivtures of his eastern friends, Hodges and Daalells, with 
some of Wren’s, had been floatiog before his eyes like dissolving views, 
The porch is surmounted by a row of queer-lookiag ornaments, resembiisg 
nothing so mach as the back flaps of George the Third’s life guards. It is, 
however, а pictaresque and most original composition. Whatever faults 
may be attributed to Mr. Dance’s front to the Gaildhall, they are more 
than compensated for by his well-proportioned, original, and elegant cham- 
ber erected for the meetings of the common council of the city of London. 
The room is of the proportion of two cubes, the centre being given to the 
body of the court, on the floor of which are ranges of seats for the com- 
moners. The western balf-cube is raised above the level of the court, and 
is appropriated to the chair of the lord mayor, a bench on either side for 
the aldermen, recorder, and sheriffs, with a seat and table below for the 
accommodation of the town-clerk, the common crier, and the clerk of the 
court. The easteru half-cube is separated from the body of the court by a 
bar, at which counsel, petitioners, and other persons who have to address 
the court, appear. From the door below the bar is a passage leading to a 
commodious reporters’ box at the further end; and at the eastern end of the 
chamber is a spacious gallery for persons wishing to hear the debates, 
which is free to every one зо long as there is room. The ceatre of the court 
is covered by an elegantly-proportioned spherical cupola, supported on 
four segmental arches, and lighted from above hy a capacious circular 
lantern. In the spandrels under the cupola were formeriy four allegorical 
figures, painted by Richard Westall, R.A., but being mach injured by 
damp were removed. At the upper end of the chamber over the lord 
mayor’s chalr is a fine marble statue of George III., executed by Chantrey, 
at a cost of upwards of $,000/, Under each pendentive of the cupola is a 
marble bust on a lofty pedestal of Nelson, Wellington, and Granville 
Sharpe. The walis are decorated with several fine historical pictures aud 
portraits, many of which were the gift of the first Alderman Boydell. 

One more building of this Mr. Dance must be mentioned, for the bold 
originality with which he violated one of the first principles of his art, and 
which шау be condemned by Palladian pedants, as the Dryasdusts have 
his Guildhall-Gothic—namely, the little church of St. Alphage, іп London- 
wali. The ancient church on this spot escaping the fire of London, 
became, about the time the additions to Guildball were proceeding, sə 
dilapidated, that it was rebuilt from this architect's designs. The singu- 
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larity above alluded to consists in having elliptical columns, instead of 
circular, where, being attached to the wall in а very narrow street, great 
projection could not be obtained; and consequently prodnoe a better effect 
of light and shade, from the depth of the underentting, than either pilas- 
ters or semicirenlar columns. 

Although Carlton-bouse, the palace of George IV. when Prince of 
Wales, has been removed, and the Theatre Royal Drury Lane which pre- 
ceded the present one has been burnt down, they both possessed architec- 
tural qualities too great to suffer the name of their architect, Henry Hol- 
land, to pass unnoticed. The former consisted of a centre and two pro- 
jecting wings; the portico was six-colamned, of the Coriothian order, 
selected from the temple of Jupiter Stator at Rome, the capitals of which 
are singular for the intertwining of the inner volutes. This portico was 
presented by George IV., on the taking down of Carliton-house, to the 
trustees of the National Gallery, and were adapted by Mr. Wilkins, the 
architect of that ediffoe, to the central building. Drury Lane Theatre, that 
was celebrated for the triumphs of Mrs, Siddons, the Kembles, and Sheri- 
dao, its talented proprietor, was, in their opinion, and that of ali theatrical 
critics, the very beau idéal of a dramatic theatre; nor has its equal been 
since erected in England. On the summit of this stependous edifice, the 
architeet had erected a lofty octagon tower, somewhat resembling the 
Temple of the Winds at Athens, the арех of which he surmounted bya 
Colossal statue of Apollo with his lyre, as the god of music and dramatic 
poetry. It is singular that, at the awful conflagration. which consumed 
this truly national structure, and caused the House of Commons to adjourn 
its proceedings in pity to the misfortunes of their brother senator, con- 
sidering it a general calamity,—the statue of the god, surrounded by 
flames thet reached far above its head, and looking as if іп the crater of a 
volcano, was almost the last object that fell with a death-like crash amidst 
the бегу mass that was blazing іп the pit of this once elegant theatre. 
This architect also built the first Pavilion at Brighton, for the Prince of 
Wales. It was a neat, unassuming, sea-side villa, decorated with a few 
Tonic columns, like those of the Ilissns. This bnilding also met the fate 
of Carlton-house, and was taken down to make way (ог the present 
heterogeneous structure. 

One of his buildings, however, did escape destruction—Melbeurne- 
house, Whitehall. It occuples a large space of ground between the Horse 
Guards and the Treasury, with two fronte—one towards the public street, 
Whilteball, and the other facing the Mall in St. James’s-park. The 
entrance-front, next Whitehall, is decorated by a fonr-colamsed Ionic 
portico, of the Ilissus order, which, extending to the curb-stone of the 
footpath, allows carriages to come close to its plinths, and set down 
visitors under its roof. The footpath is con tlnued under it, which often 
affords to passengers a friendly shelter from the rain. Right and left of 
the portico are columns of the same height and proportion, detached from 
the wall, with projecting entablatares profiled over them, which, with the 
great projection of the portico, give a play of light and shade too seldom 
found in the street-fronts of our public buildings. This front has no other 
aperture but the entrance-door, which opens into a spacious hall, covered 
by a spherical cupola, which leads to the internal apartments of the man- 
sion, It was buiit for the late Duke of York, and, from the circumstance 
of the somewhat overwhelming appearance of its huge cupola, which 
seems almost to crush the little portico beneath, it gave rise to a ludicrous 
saying, that Mr. Holland һай lodged the Duke of York in the roundhouse, 
and the Prince of Wales in the pillory. The latter remark alluded to the 
long Tonic screen that separated the courtyard of Carlton-house from Pall- 
Mall, through which the portico and the two wings seemed to peep like 
the head and two hands of a prisoner іп that instrument of punishment, 
On the nothing - to do appearance of these columns, ап Italian architect, 
the elder Bonomi I believe, inscribed the following epigrammatic question 
and answer: addressing опе of the isolated trucks, he aske—* Cara со- 
lonna che fate qua?” to which he makes the stone reply. Non sapiamo in 
verita / 1 quote from memory and hearsay, and know not iuto what 
Charivari of the day to refer for a correct version, if in error. Mr. Hol- 
land’s other works were on and about the great building speculation of 
Bloane-strect and its neighbourhood, and may be regarded in а similar 
light, as to architectural character, to those of the Adams in the Adelphi. 

Ав it bas been customary to give additions to the names of emioent 
‘priuces, sucb ав Louis the Great, Charles the Bald, Richard the Liun- 
hearted, so a cotemporary biographer of the Brunswick family proposes 
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to call the successor of George ІП. “ George the Magnifceat.” As 
regent and sovereign of these kingdoms, he exhibited a love for arobitec- 
tular splendour more capricious than tasteful. Gaadiness was more es- 
teemed than elegance, and George the Magnificent delighted more in the 
costly extravagance of the Dioclesian school, than in the tasteful grandeur 
of Pericles and Phidias. John Nash was exactly the architect to the 
regent’s mind; and gilded profusion usurped the place and overlaid the 
purer taste that had been introduced by Chambers, W yatt, Stnart, Dance, 
and Holland. Hence, George IV. preferred the gorgeous profusion of the 
Roman school in its decline, to the sublimer truths of the Athenian in ite 
greatest purity; hence, he preferred the pretty beauties of the Dutch and 
Flemish masters, to the sober and less apparent magnificence of the Roman 
school; hence, he preferred cabinets and bijoyterie to works of sterling 
merit; hence, he preferred Canova to Phidias; and hence, all the bad 
taste that emanated from the patronage of George the Fourth. He deco- 
rated all the lower apartments of Curlton-house, low іп height as well as 
in situation, with Corinthian columns, redolent with burnished goid from 
abacus to plinth ; во bright, indeed, that their proportions could not be 
scanned, and their only excellence were thelr extreme cost. This suite of 
apartments, which were level with the gardens next St. James’s-park, and 
beneath the splendid suite of state apartments designed by Holland fur 
levees and other regal рпгроғев, were furnished, by the architect, the 
cabinet maker, the carver and gilder, the apholsterer and carpet maker, 
with almost Tiberian luxury, for the personal use and comfort of the regent 
and his favonrites, who could make their exits and entrances by the back 
way in the park, without ever going up to the public and royal part of the 
regent's palace. This costly and, as Holland left it, tasteful edifice, be 
swept away, and pulled down Backingham house, the favourite residence 
of his father, to make way for the present Buckingham-palace, which all 
the patchings of Blore have not been able to lick into deceat shape: 
nelther has It a tasteful exterior nor a comfortable interior, as the oom- 
plaints made to Parliament, of the want of domestic accommodation, 
fully prove. He removed the pretty Pavilion at Brighton for the capri- 
cions nondescript which now so expensively occupies its place. Before 
the removal of Carlton-house, when George ГУ. entertained the greatest 
assemblage of princes and warriors that, perhaps, ever met together at the 
English court, after the great and terrible triumph of Waterloo, the enter- 
tainments were both extravagant and childish. А canal, filled with real 
water and living fish, meandered among the tureens and plateaux of the 
dinner table, tili the unfortunate sufferers were killed acd nearly cooked 
by the heat of the soups, the viands, and the entrées. There was also 
erected in the gardens a circular revolving temple or tent, moved by In- 
visible machinery, designed by the chief architect whom the prince 
deigned to honour, for the admiration ‘of the imperial, royal, and gallant 
visitors to the regent of England. This huildiag is now applied to a very 
useful purpose, being the model-room at Woolwich-arsenal. There was 
also a fragile Chinese bridge thrown over the canal in St. James’s-perk, 
which, bad it been consumed by the illominating lamps that showed its 
barbaric proportions to the gazing multitude, us it was threatened, it 
would have been spared the disgrace of a sarcasm and an early destrec- 
tion from premature decay. When Canova, shortly afterwards, visited 
this country, partly to view our metropolis, and principally to feast his 
eyes upon the unequalled beauties of the Elgin marbles, һе was accom- 
panied in most of bis perambulations by an amiable and eminent living 
architect, whose name I may not mention without permission, Не was so 
delighted with the simplicity and durable construction of Waterioo-bridge, 
that he demanded of bis guide if it were not built at the public expense? 
He was informed that it was erected by private, untitled individaats; but, 
if he would accompany him a short distance, be would show him one baitt 
by royal command at the public expense, “ from the designs and under the 
superintendence”—to borrow a favourite expression of our craft—of the 
chief architect to the crown. Не took his friend Canova to St. James's- 
park, he pointed with supreme derision to the pagoda bridge, and ех- 
claimed—* Behold the work |” 

Nash must not, however, be Judged by these royal puerilities; for no 
man should be estimated by the worst, hut by the best of his works, unless 
the former so far preponderate as to overwhelm the fatter, Regent-street 
and the Regeot’s-park will сапу the names of George Iv. and John Nash, 
as patron and architect, with considerable applause to a late posterity. 
The clearing away of the narrow streets, dirty alleys, and fithy courts, 
without sewers or anderground water-courses—a very honeycomb of cese- 
pools, and hive of sordid abominations—that existed between Oxford. 
street and Pall-Mall, to make way for а broad, handsome, and varied 
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thoroughfare, from the New-road, Marylebone, through the handsome 
. өші de гас, Portlaod-piace to St. James’s-park, is not only a work of great 
sanitary welfare to that portion of the metropolis, and has opened а neces- 
vary thoroughfare from Westminster to the wealthy district of Marylebone, 
but is one of the greatest architectural improvements that have taken place 
in the metropolis between the reigns of Charles II. and George IV. The 
great sewer alone tbat extends from Portland-place to Whitehall, and 
purifies, by its various branches, а portion of the metropolis equal in 
extent to many a city, would have done honour to the names of Agrippa 
and Cato the Censor. 

The expense of parchasing the ground and property, and interests apon 
it, was enormous; but the calculations of the architect, and the powerful 
eupport һе received from his royal patron, enabled him to accomplish, after 
many and annoying obstructions, this vast undertaking. When the plan 
for the street and the sewer was completed, the ground was offered to 
public bodies or individuals, under severe restrictions as to external design 
and qaality of materials, at beavier ground rents than had ever before been 
paid for houses of retail business. Sites for public and private buildings 
were taken, as the speculators or builders required; and as fast as por- 
tions of the main street were finished, and became connected with lateral 
streets, they were opened to the public, 

Nash did not compel апу of the lessees to employ bim as their archi- 
tect, but left every one to make their own choice, reserving to bimself and 
the commissioners for carrying the works into execution a right of reject- 
ing such plans as did not accord with the intended style of the street. 
From this cause arises the pleasing variety that distinguishes Regent-street 
from the monotony of many of its more opulent northern neighbours. 
Instead of single houses, it consists of many fine rows of honses, some of 
which would not disgrace а palace or royal residence, and might be taken 
for such did not the snbdivisions of the shops or offices show their applica- 
tion. Many of these, as Waterlov-place, the Quadrant that leads from it 
to Regent-street, the mansion that һе built for himself on its eastern side 
and some of the best connected series of honses, and the two Circusses, 
that connect the great crossings of Piccadilly and Oxford street by а con- 
tiuuation of the maln street to Langham-place, are from the designs of 
Nash, Some of these, to hasten the completion of the work, he undertook 
himself as a building speculator, which neither amended his fortune nor 
increased bis comforts; but Nash was а bold, enterprising map, and had a 
spirit not easily daunted by difficulties, The other architects who princi- 
pally contributed to this great undertaking were Soane, who will be men- 
tioned hereafter, C. R. Cockerell, the younger Repton, Decimus Barton, the 
two Smirkes, and the elder Abrabam, who being happily in the land of the 
living, their works do not come into this portion of our history, which will 
close with the works of our respected predecessors. Қ 

Nash’s other great work, the Reyent’s-park, shows the talent of this 
eminent artist to great advantage. The arrangement of the roads, canal, 
lake, ард plantations, which were all finished and in а growing state before 
acarcely a house was erected, exhibits the power of Nash’s mind in grasp- 
ing a whole, aod his taste as a landscape artist to great advantage. 80 
little did be care about the minor details of his art, that he either knew 
not or conte mned the differences between the schoois of Greece and Rome; 
for once, when eogaged in a conference with him, relative to the galleries 
of the Society of British Artists, which he built from my designs, he 
inquired why I spoke disparagingly in the “ Annals of the Fine Arts,” 
о his architectural taste,—he was asked if he really preferred Ше mean 
aad meagre capitals that he had empioyed in the exterior of his own house 
іш Dover-street, and in the porticoes of Waterloo-place, over those of 

the Ilissus? He replied, that an Ionic was an Ionic, and he did not 
care which his draughtsmen used. But it is remarkable that he ever 
after employed the latter, as may be seen in the before-mentioned two 
.Cirensses, and some of the more northern buiidings of this street. 
. This beautifal aod highly-decorated park bears testimony to the liberal- 
ity of Nash’s great patron, who not only dedicated this portion of the 
crown lande, previously known as Marylebone-park, to the public, but 
.presented the magnificent royal library of his father to the British Musenm, 
„asd a splendid collection of casts from some of the finest antique statues 
in Rome to the Royal Academy, for the nse and benefit of the British 
‘public. The Regent’s-park is bounded on the south by the New-road, 
from which it has five entrances, two between the east and west sides of 
-Park-square, opposite Park-crescent, Portland-place ; one between Uister- 
terrace and York terrace; one opposite Marylebone church, called York- 
қыз; and another apposite Baker-street, between Corowail-terrace and 
Clarence-lerrace n the west by а new road leadiug to Lisson-grove ; 
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ов the воғіһ by Primrose-bill ; and on the west by streets reaching to the 
Hampstead-road. The Regent’s-canal encircles nearly the northern half, 
carried through a be antifully-planted valley. In the centre is а circular ` 
road, called the Ring, within which are the beautifal gardens of the 
Loudon Botanical Society. 

The principal terraces and byildisgs thet surround or stand within the 
park are chiefly from the designs of Nash himself, and two or three by 
living architects ; but the limits of this work do not permit more than a 
brief mention of some of the best, which are—York-gate and terrace; 
Sussex and Clarence terraces, named after two of the prince regent’s 
brothers; Corpwall-terrace, named after the second title of the heir- 
apparent to the British throne; Hanover-terrace, after the reigning family; 
the menagerie and gardens of the Zoological Society; the royal hospital 
of St. Katherine, removed from the site now occupied by the St. Kathe- 
rine’s-docks; the Colosseum, a building more resembling the Pantheon of 
Agrippa than the gigantic structure whose name it assumes; the Diorawa, 
and the villas of the late Marquis of Hertford, Sir Herbert Taylor, Lady 
Arbuthnot, and that of the late Mr. Burton, called the Holme, beautifally 
overlooking the spacious lake, and a few others of less distinction. Of 
Mr. Nash’s other works, which are tolerably nomerons, the limits fixed to 
this concise history will not allow me eveu to name: many of them are 
some extensive mansions aad villas, townC-halls, and similar buildings, 
Principally in Kent and Sussex, which are all marked by his peculiar 
taste, which was neither pure by nat ure nor refined by study. Не was 


-rather a great building projector than a tasteful artist. His taste in land- 


scape gardening, which combines the beauties of Kent asd Brown, founded 
upon the purest English models, was leas artificial than those of Le Notre 
and other masters of the French school, whose formalities are proverbial. 
Nasb lived to a Nestorian age, and, if unlike Wren in anything else, һе 
died, like him, neglected. 

А few works of some celebrity mnst be introduced rather parenthe- 

tically, and more briefly than I could have wished. The Auction-mart at 
the bottom of Bartholomew-lane, opposite the north-east corner of the 
Bank of England, occuples a situation too public for its alender pretensions 
to either taste in design or skill in adaptation; the staircase, which leads 
from the hall to the numerous public auction-rooms in the upper stories, 
is narrow, steep, and dangerous to а fanit—in that portion of a public 
bnilding which, above all others, ought to be capacious and easy of access. 
It was erected from the designs of the late Mr. Joho Walters, who ob- 
tained the honour of being selected from a number of his cotemporary archi- 
tects, as the author of the best design submitted to a committee of ano» 
tioneers. This architect also designed Stepney new church, situated at 
the rear of the London-hospital, Mile- end. It is in the later Pointed 
style, which appears more congenial to the architect’s taste than those of 
Greece and Rome, for it is altogether better as a work of art than the 
preceding. It has large transverse windows at each end, and smaller ones 
of a similar character in the north and эль sides, Being finished with 
octagonal terrets and pinnacles at each end, without eitber tower or spire, 
it bears а greater resemblance to a collegiate chapel than to a parish 
church. The pulpit, galleries, altar-piece, roof, and pewings are of solid 
oak, carved, moulded, and panelled; resembiing in durability of materials 
the best works of our best church architects, It was erected in 1810, but 
its amiable architect died young, and much lamented, before its comple- 
tion. ) 
The offices of the Board of Control, Cannon- row, Westminster, built 
originally for the Board of Ordnance, by the late William Atkinson, Esq., 
is an extensive building with two fronts, one facing the river Thames, and 
the other next the befure mentioned street. The Ionio portico of its prin- 
cipal front is one of the best proportioned and most aptly applied in the 
metropolis, It is four-columned, with a pediment after the best canon of 
the order—that of the Ilissue. The entablature is eootinued on each side 
of the portico, and terminates at the angle of the principal front. 

Tho iate Kiog Wiiliam IV., although never aspiring to the title of a 
connoisseur in art, yet showed а sound jndgment in selecting for bis chief 
architect the late Mr. Jeffrey Wyatt, to enlarge and embellish the ancient 
royal palace at Windsor, which had been patched by Wren, added to by 
James Wyatt, and botched by Nash. The additions made by William IV. 
were extensive, judicious, and in good taste. He expressed his views to 
bis architect, and left him to complete them. He honoured him with 
knighthood, and, to give him a distinction among the numerous family of 
Ма name, he augmented his patronymic to Wyattville; and Sir Jeffrey of 
that name became distinguished by the favour of his sovereign, aod by the 
tasie he exhibited in his additlons to Windsor-castle, He completed ihe 


Wyatt, and known as George the Third’s staircase; finished some and 
added others to the noble suite of domestic and state apartments, which 
are пот so generally admired. He rebuilt and added to maay of the er- 
ternal towers and other buildings on the principal terrace; and broaght 
the whole exterior into a unity of design, that it never possessed since the 
days of William of Wykeham, its original architect. Не also raised the 
Keep, ог Round-tower, nearly 100 feet above its former altitude; and 
rendered the whole mass of buildings of which this magnificent royal 
palace is composed, to a unity of design that its former heterogeneous 
mixtare of styles apparently bade defiance to. 

Bir Jeffrey Wyattville began his career as an architect rather late in life, 
having practised the more profitable business of a builder at the western 
end of the metropolis. He, however, showed a great love for art from the 
earliest period of his life, and often exhibited designs, of great taste, in 
the annual exhibitions of the Royal Academy :—one, a picture in oil of 
Priam’s palace, as described by Homer, showed inventive talent of the 
nigbest order. Sir Jeffrey published a beautiful series of his works at 
Windsor-eastle, which oaght to be іп the hands of every lover of this 
noble art. 

Downing-college, Cambridge, Halleybury-colloge, Hertford, University- 
college, London, and the buildings containing the National Gallery and 
the Royal Academy, on the northern-side of Trafalgar-square, are fro m 
the designs of William Wilkins, R.A., formerly Regies Professor of 
Architecture ia the Royal Academy, aad author of several works and 
delineations. These buildings are all of one family, one sobool, one style— 
pedantry. Grecian art, instead of giving freedom and beauty of style to 
the designs of this artist, Minerva seems to have frozen up all his facalties 
by the terrors of her рів. So much Greek, во mach gold, was a saying 
of Samuel Johnson; and so much Greek, во much cold, was the practise 
of William Wilkins,—for no liberty would Бе give er take, ne line or 
member would he nse but for which he could not find а precedeut in some 
ancient Greek building —and the older and more formal it was the better. 
He was a Greek puritan аай an archaic methodist, The Ooriathiaa por- 
tioo of the National Gallery is Hotlaad’s, or it would not have been so 
luxuriant in ite foliage. Bat he has frozen the entablatare by his Hellenic 
coldness. Had he been а sculptor, һе woald have cut off the Hyacinthian 
locks of the god of Day; he woald have deprived Jupiter of hie ambro- 
sial caris, as Delilah did Sampeoa,—ead sent them both into Olympus 
like a couple of Roandheads. As to the interior of the building, the 
Royal Academy may well regret the greater dimensions and faer propor- 
tions of the large exhibitioa-room and well-proportioned council-chamber, 
designed for them by Chambers, and decorated by the pencil of Reynolds. 
The exbibition-rooms of the National Gallery are unworthy of the name, 
and some of our auctioneers and pictare-dealers have better. As to the 
portico, it is, from its situation, but of little ase; and the Royal Academy 
are obliged, dering their exhibitions, to erect а temporary wooden oue 
beneath and without it, for shelter and shade. At Cariton-house, it was а 
useful addition to the building : in this place, it із a useless application, 
stack ар for the admiration of gasing oabmen and hackney-coachmen, 
whilst loitering apoa their stand. 

The portico at University-college stands in the same category—aseless, 
and, therefore, an unnecessary appendage to the building. The architect 
has also mistakenly placed the staircases to the principal story ontside of 
the stracture, instead of within its walls, like a Swiss chalet. Should the 
Emperor of Russia, in imitation of the Empress Catherine, erect another 
ice palace at Petersbergh, no man could have executed the freezing task 
во well as the cold and chaste architect of Downing-coliege. 

Yet Мг, Wilkins was a learned man, was а graduate of the University 
of Cambridge, an accomplished Greek scholar, and, perhaps, the best 
educated classic that has honoured the profession of atchitectare since Sir 
Christopher Wren. Had the talents of Mr. Wilkins been directed solely 
to literature, Grecian archalology, the higher branches of mathematics, or 
to an accurate delineation of those antiquities which he so profoundly 
admired, he would have obtained a higher standing among the great men 
of his coantry, than he doss among its architects ; lacking, as be боев, the 
architect's greatest qualities invention, and freedom frum pedantry. Had 
he been sole dictator of art, no style would have passed curreat in his 
realm, but the hard, dry, coid Greek of the- oldest times, without a shadow 
of invention to give it vitality. His was the very memmy of the art,—as 
cold, as lifeless, and as mach bound up by the bands of precedent. It is 
the Greek style of Mr. Wilkins that has wearied so many of its warmest 
admirers, - 
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The Bank of Engiand, the new Treasury-chambers, before their recent 
alteration by Mr. Barry, the roya! entrance to the old House of Lords, affect- 
edly called by its architect “ La sala reggia,” and some others of his 
earlier works, show the exaberance of the fancy, while the sound judg- 
ment and good taste that acknowledge the rales and precepts of the great- 
est masters of the art, place Sir Jobn Воапе on a level with any English 
architect since the days of Jones and Wren, Whilst the puerilities and 
freaks of faney indulged іп іп bis own house and museum, Linceln’s-inn- 
fields, the Dulwich-gallery, the new buildings at Ohelsea- hospital. and the 
National-debt-office, in the Old-Jewry, exhibit a wild exuberance of 
noveity, unchastened by the sober rules of art, it has stamped them with 
the oharacter of what the Italians would call Capriccies, rather than severe 
compositions. His greatest work, the Bank of England, whether taken 
asa whole, or considered as a series of detached beildiags, erected at 
several periods, and subsequently brought into a whole by the hand of 
taste, is a work of singular and sterling merit. The long north front next 
Lothbary, is simple, grand, and imposing, and is among his carliest aad 
best productions, The west front, uext Prinoes-strest, whilst the ugliest 
of all forms in architecture, an acute angle, which the junction of the two 
fronts form, is overcome іп an original and masterly manner. This is ma- 
naged by catting off a considerable portion of the unsightly angle, and 
converting it into a slight recess; and the two fronts are gracefally cone 
nected by a circular portico of colamns and pilasters, the entablatare of 
which is sarmounted by a beautiful acroteriam, over the obtuse angle at 
the back of the portico, under whieh is ап anoccuped niche, corresponding 
with those in the Lothbury front. Soane, undoubtedly, had in hie mind 
the semicircular porticoes of the north and south transepts of St. Paul’s 
(of which he has often expressed to me his most ardent admiration), when 
he placed this segment of the circular temple at Tivoli to conceal this ugty 
corner. He has, by this means, not ouly overcome an unforeseen diffcalty, 
but converted what would have been a blemish fm common bands into a 
positive beauty. Во original, so happy, and so beautifal, is this gem of 
our art, that the committee of architectural students of the Royal Ace 
дету made it the reverse of their medal, which they struck in honour of 
their eminent professor, and presented to him before his retirement from 
pablio life. It has been proposed, and the thought is a happy one, that a 
statue of its architect should be placed in this vacant niche, aad thes 
supply all that is wanted—a figare to this unique design, The smell 
quadrangle called the Lotkbury-court, is a design of surpassing beauty 
and elegance. А recessed portico on the right hand, and on the left lead 
to the bullion-office and other important offices of the Bank; whilst four 
detached columns ef the same order, supporting statues of the foar quar- 
ters of the globe, conduct, through a semicircalar-headed gateway, to the 
interior apartments of the edifice. That portion of the quadrangle which 
immediately faces the great entrance gates, possesses a magnitude азд 
beauty suficient fora triumphal areh. The architect was so justly proed 
of this design, that he erected a copy of the colamcar portion of It, орос а 
smaller scale, as a decoration to the front of his own villa at Ealiag. The 
ample rotunda, formerly used as a stock-exchange, bat now as one of the 
dividend-paying-offices, is a grand, simple masterpiece of art; as is the 
large office at the north-west corner of the balidiag, decorated with lofty 
Ionic columns of beautiful Greek proportions, with a vaulted ceiling. 
These Бела (Ға! and correct works are among Soane’s first and best pro- 
dections, The front next Bartholomew-lane was next іп polot of time, 
and shows a greater tendency towards an excess of ornament than the 
preceding ones. This elevation abnited for some time upoo Sir Robert 
Taylor’s Corinthian pavilioss, which were afterwards taken down, and 
the Soaneian style carried ба іп Threadneedle-street, from both ends, till 
they joined the centre of the original bwilding, erected by George Samp- 
son, in the reign of William III. This, Gnaiiy, gave way to the present 
new centre, which ie by no means the happiest of Soane’s designs. Thu 
the Bank became completely isolated, and has but one entraues in each 
street: that іп Lothbary has been before described ; the one in Barthoto- 
me lane leads to the rotunda and other public offices for the payment of 
dividends and transfer of stock; the three next Threadncedie-street, whieh 
may be considered but as ove, iead through a spacious court to the hall, 
the front and interior of whioh exhibita fair specimen of Sampson's istyle 
as ап architect. The entrance sext Princes-street is, I believe, never 
opened. Thos there are bat three entrances to this immense treasure of 
enormous wealth ; пог oan a more appropriate building for each a purposes 
be imagined. The order used із that of the circular temple at Tivoli, 
keows to every conselsseur of pictareaque beauty; but which is of sech 
obscure origin, as to bo aakaew whether it was dedicated to the goddam 
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Усма, ос to the siby] so well knows in ancient Roman history. Soane 
‘was the first architect who ever used this rich and beautiful variation of 
the Coriothian order since the days of its original inventor. 

I am sorry that my proscribed limits have compelled me to treat the 
works of many of our greatest architects, particularly Wren, Nash, aad 
Воапе, with such brevity; but as І, «4 present, propose to enlarge this 
Memoir, and to illustrate it by engravings of the best works of every 
period, I respectfully bid farewell to my friendly readers, 

Тама Elium. 


THE BRITISH MUSEUM. 
No. V. 

The Egyptian remains are particularly interesting, as they show the 
state of manufacturing art in a country which was the great centre aud 
school of art for many ages. With Egypt the Phoonicians traded, ex - 
abanging the productions of that country for those of Greece, the Levant, 
and the West Mediterranean. The Egyptians were not fond of the sea, 
and the outward trade was always in the hands of strangers, first Phosal- 
cians, and then Greeks. This was a circumstance which favoured the 
Pheenicians, for it prevented the rivalry of the most advanced country, at a 
time when the natiogs in the Mediterranean were all iu а state of barbarism. 
It is to this trade of the Phosnicians that we, perhaps, owe the specimens 
of Chinese workmanship which have been found in Egypt, and some of 
which are now preserved in the British Museum. The trade to the Indies 
long passed through Egypt, but it is uncertain whether the traffic carried 
on by the Pheenicians, and Solomon, king of the Jews, from Ezion Geber, 
oa the gulf of Akaba, із the Red Sea, was anterior to that of the Pheeni- 
ejans or not. From Egypt the useful arts were carried direet to Greece, 
and in all probability to Etruria and Italy; an enterprise not more difficult 
then the intercourse between Tyre and Carthage. The traditions of Gresce 
afford many examples of the inflaence exercised by the polished natives of 
Egypt; and the latter ceuntry was long regarded with reverence as the 
great seat of learning. The Jews seem to have acknowledged tbe same 
superiority in the craftsmen of Egypt. 

Egypt bad particular advantages in those days as а manufacturing 
country. Jt had good supplies of flax, the material of the great woven 
rascufactares; and it bad a large working pepalatios, supported at a cheap 
rate. It seems likewise to have been free from home wer. Egypt was 
defended by its deserts, its seas, its wollen river, and its many canals, 
more than by the courage of its inbabitants, or by the possession of large 
material resources. It is true, Egypt fell ander the rulo of the Persians 
and the Greeks, bat these cases of great invasions wore different in their 
effects from that of frequent and harrassing wars, or the petty wars carried 
oa between the towns of Greece. The history of Egypt ia this respect is 
like that of China, which, although it has succumbed to successive Tartar 
invasions, has enjoyed a settled state at home. The great cities of Mem- 
phis and Thebes had greater populations than the most Gourishing aad 
powerful Greek atates, and accumulated ou small spots a large bedy of 
artisans, who were favourably placed for carrying out a subdivision of: 
employment. Many manufactures were thus carried to a great pitch, as 
there is witness enough in the British Museum to prove to us. Indeed, 
down to the latest period of what may be called “ antiquity,” Egypt was 
@ great seat of manufactares. 

The Egyptian collections have been mech improved of late by the addi- 
tion of proper labels, giving as good ап iaterpretation as possible of the 
names of the chief personages represented. These collections are the more 
pleasing, as they contain sufficient to give a very good idea of the public 
and private life of the Egyptians. The colossal heads of Rameses are fair 
specimens of their large works; while the common tools, instruments of the 
toilet, or articles of dress, illustrate their more trifing pursuits. Admirable 
es із the Greek collection for ita works of art, it is wanting in the smaller 
specimens. The Roman collectioa is deficient іп larger articles, The Etras- 
сал gives us representations instead of the objects themseives, 

The Rosetta stone (No. 24) is what first deserves attention, as И may be 
regarded as the key of the whole system. This monument seems to have 
been placed in a temple at Rosetta, dedicated by Nechao to Atum. It is 
of basalt, and contains thres inscriptions on the same subject, оре in Egyp- 
tian hieroglyphics ; а second in Egyptian demotic or enchoreal character, 
а more familiar character ог mode of writing ; and а third in Greek. The 
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inscriptions are mutilated, aad reverd the services which Ptolemy the 
Fifth had rendered to his coustry. They were engraved by order of the. 
high priests, when assembled at Memphis for his installation. The name 
of Cleopatra likewise ocours. The tablet has lately Seen pat із a. 
frame. 

It will be remembered that from this tablet Dr. Young derived his theory 
of hisroglyphic interpretation, which he tested by its means. As the same. 
of Ptolemy eeours so frequently in the Greek, Dr. Young thought that the 
corresponding group in the hieroglyphics would be found searly as often.. 
This proved to be the саве, but afforded only ово result—the Фісотегу of 
the name of Ptolemy. The name of Cieopatra likewise was found, and. 
Dr. Young thought it worth while to examine whether the hieroglyphics 
forming the name corresponded to the letters or syllables of the Greek. 
If so, the groups answering to Ptolemy and Cleopatra would to some ех- 
tent correspond, as each costains the P, T, and L, Dr. Young found this 
to be the case, and thus obtained the elements of an ulphabet, which bas 
been extended and applied to such extent, that the dictionary of blere- 
Slyphies now inclodes many thousand words. 

The results of this discovery were not confined to 8 
Egyptian hierogiyphios, but have had ап infuence on another recondite 
department of learning—the interpretation of the arrow-headed characters, 
which, like that of the Egyptian hieroglyphics, so loag baffled inquiry. 
The possession in museums of a few bilingual inscriptions is Arrow-headed 


.and Hieroglyphics was of по avail, so long as both remained undeciphered ; 


bat with the ealocking of the secret of hieroglyphics, these inscriptions 
һауе acquired great importance. The names of Xerxes, Artaxerxes, and 
other Persian kiogs, hare been recognised ов those monumests, the Egyp- 
tian cartouches having been isterpreted, and thus give materials for an- 
alphabet of the arrow-headed character, which now engages the attention 
of many able and persevering students. 

The tablet of Abydos (No. 117) із another valuable monument. It was 
found by Mr. Banks, ia a chamber of the temple of Abydos, іп 1818, and 
it was published by М. Cailliaad іп 1833, and by Mr. Consul Salt in 1885. 
Tt was conveyed to France in 1887, and at the sale of М. Mimaut’s col- 
lection, it was bought for the British Museum. It represents an offering 
made by Rameses 20d or 3rd, of the 18th or loch dynasty, to his prede- 
oessors in the kingdom of Egypt; bet it is not yet ascertained whether the: 
list of kinge be chrowological or genealogical. Originally, К held Ше names 
of fifty-two kings, arranged in the two upper Шоев, or twenty-six in cach 
line, The frst twelve names of the fret line aad the first eight names of 
the second line, have been destroyed, It still has the names of many kings > 
asd it is probable that the discovery of other mosameats wiil give ample 
materials for а sound system of Egyptian chronology, a matter of some 
artistic importance, as it will give us exact ideas of the relative ages of the 
works which we possess, aad will throw very great light on the history of 
ancient civilization. 

We may observe, by the by, that in the prosecution of hieroglyphic re- 
searches, it is very likely that in late monuments and inscriptions, Greek 
and Latin terms and words will be found inscribed in hieroglyphic oharac- 
ters, for sack in other cases is what may be termed а not unusual philo- 
logieal phenomenon. 

Two aot the least iateresting Mustratioas of Egyptian art are andoabt- 
ediy the two coloseal heads in the Grand Central Saloon, and in the vesti- 
bule of the Egyptian Room. The former isa plaster east of the face of 
the norihern Colessus at the rock temple of Ipsambal, and represents the 
king Rameses Sed. The other is likewise a plaster cast of the same 
monarch, but the countenance does not seem to be the same. These heads, 
of colossal proportions, raised so high, and seated as it were on terminale, 
giving some idea of the trunk, are по lees remarkable for their vast sise 
than for the harmony of their expression. To give в full idea of their ori- 
gisal grandeor, they should be placed still higher; bet as it is, their effect 
із most iæposing, and folly jastifies the artistic conceptions of the Bgyp- 
tians in their colossal works. То the uninstructed moltitude, the contem- 
plation of these figures, godlike iu form, must have been impressive of awa. 
They walked, as it were, amoag the gods upon earth, who were present in 
all the sublimity of heavenly form, clothed with all the terrors of supersti- 
tion, and armed with all the weapons of imposture ; statues of a hundred 
feet in height, which might be well supposed to bear their votaries, when, 
as in the case of the vocal Memnon, they were known to have the power of 
public speech, Indeed, wo сап scarcely contemplate anmoved the mighty 
гейов now before us. 

The artist will admire that in works so great, breadth and smoothness 
should be so well preserred, and he will not fail to recognise the hands of 
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great masters. Wo cannot understand Egyptian art, unless we see it in 
its bolder works, and then we acknowledge its sublimity. The smaller 
tablets and statues, the lines of hieroglyphics, and the grim figures, would 
give us too low a standard of Egyptian skill. In these smaller works 
they show only their weakness; in the larger works they show their 
strength ; and they have left few rivals, Such a work as the Alexander 
statue at St. Petersburgh, sinks into insignificance in the presence of the 
vast outlines of a Rameses, or a Вововігіе ; and what we now call colossal, 
measured by the latter standard, becomes unworthy of the name. 

The history of some of the monuments in the Museum has often points 
of interest. Thus, No. 23, the chest of а large sarcophagus of Hapimen, 
а royal scribe, was brought from Grand Cairo, where it was used by the 
Turks as а cistern, and named “ ТЬе Lovers’ Fountain.“ Death had evi» 
Gently lost its terrors, and in the lapse of ages awe had given way to love. 
Тһе orlgin of the modern legend would be curious if it could be traced, 
The colossal scarabæus (No. 74), removed from Egypt to Constantinople, 
was bronght by Lord Elgin to London. This scarabseus was sacred to the 
god Tore or Cheper, and was at a later period the emblem of the world. 
It is a right kingly emblem for the modern Babylon. No, 10, a large 
chest of the sarcophagus of the king Necht-her-hebi, Her-necht-hebi, or 
А тугіжив of the 28th dynasty, was at one time in the mosque of Salat 
Athanasius, at Alexandria. ; 

Beneath Ne. 43, is one of the casing stones of Ње great pyramid at 
Gizeh, showing the angle of inclinatian of the sides and the material. It 
js a calcareous stone. Jt was brought home by Colonel Howard Vyao іп 
1838. 

What cannot fail to be noticed in many of the larger mounuments, is the 
high polish of the granite, porphyry, or serpentine, which has been well 
preserved during so muny ages. It excites wonder that so much should 
have been done with the rade means at the command of the Egyptians, 

The number of sepulchral monuments belonging to the Egyptians has 
afforded large supplies for the Museum, These record priests, jadges, 
всгірев, and officers of ali kinds, and are rather of an inscribed than of an 
artistical character, though they supply many useful illustrations, A mo- 
dern cannot but be struck on seeing such proofs of the respect paid by the 
Egyptiuns to their dead, of how much behindband are the English in this 
respect. Large sums are lavished by us on the idlest and meanest shows ; 
the hire of black carriages with hearthbrushes ou their tops, or black horses 
with long tails, and of blackguards of drunken and dissolute appearance; 
while the object fur whom this anpictaresque and anmeaning procession is 
got up is consigned to а common grave, and left without the slightest me- 
morial of his existence, or of the regard of his friends. So far is this real 
disrespect of the dead carried, that the metropolitan cemetery companies 
have been obliged to put a check оп an economy of the rites of sepulchre, 
which is exercised at their expense and in favour of the undertakers ; for 
it was no uncommon event for a procession of mates, hearses, carriages, 
and horses, to consign a bedizened сойо to a common grave, 

The money which is spent оп funeral show is one of the greatest op · 
preasions of the widow and orphan, who, in compliance with the con- 
ventions of society, iu order to do as their neighbours do, are forced to 
spend money on cloaks, feathers, hat-bands, and coffin-trimmings, which 
they cao worst afford in the moment of their severest bereavement. The 
abolition of this show by those who are above the fear of idle clamonr, 
would render a great service to those classes of the community whose 
means are limited, while it would allow of the disposal of funds ina 
manner much more respectful to the deceased, and much more useful to 
society. 

Whoever has observed, bas bad reason to regret that in later times sepul- 
chral memorials of individuals, even of eminence, are rare ia England, and 
this at atime when there is enough of public and private wealth. Our 
great show tomb-houses of Westminster and St. Paul's, datter us that we 
are not wholly forgetful of duty towards the departed; but we have only 
to look elsewhere to witness the general disregard of sepalchra} monu- 
ments: old ones are suffered to fall into decay, and new ones are not raised. 
The peer, the bishop, or the judge, ieaves large wealth behind him, and 
ungrateful heirs. It is true, public feeling ha been better shown towards 
pablic men, and officers of the army raise regimental monuments to their 
deceased brethren ; but there is no proper public provision for monumental 
commemoration, and little private feeling in its favour, although the ceme- 
teries have made some improvement. We want, first of all, a public fund 
for monuments, and we want next the disbursement by the wealthy classes 
of some portion of those moneys now wasted upon undertakers. This ap- 
plied in monuments would give us maoy valuable works of art, and would 
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be a most laudable exercise of patronage ір favour of sculpture, a branch 
of the arts mach and undeservedly neglected in this country, though its 
caltivation is to be dealred. The successful stady of sculpture woald not 
only give zn impulse to architectural decoration, bat it would have Rs 
pecuniary bearing on our pottery, our glass manufactures, and on many 
branches of trade in which the plastic arts exercise an influence. ' 

In- the upper Egyptian Room the visitor has his attention drawn to the 
macy articles of glass or glazed ware. As Ше Etruscans аге ebaraoterised 
by their painted vases, so may the Egyptians be by their blue glazed ware. 
The cases are filled with figures of this material, which are found by 
thousands in the tombe, belag attached to the network or the necklaces of 
mummies. This alone most have constituted a large branch of manufac- 
tare ; bat the ornaments іп the cases in the middle of the room are по less 
remarkable. Beads and drops, of clear and coloured glass, formed a great 
part of Egyptian jewellery, and there are many good designs of bead and 
bagle work, which might be thbught to be modern, so neatly are they 
carried out, Although light blue ог bluish greeu is the favourite colour, 
yet there are beads of black, white, red, yellow, and scarlet, allowing of 
great variety in the patterns and designs as worked. The beads and 
bugles are likewise of many sizes, from the smallest bead now made to a 
large bugle or eardrop. 

‘The cases in the upper room contain a great variety of objects; they 
form, indeed, an ethnographic museum of the Egyptians, affording speci- 
mens of many domestic objects—indeed, as copious illustrations of Egyptian 
life as the general student could well desire. The practical man will 
likewise бай particular interest in the tools and materials here collected, 
and which show the advancement of the Egyptians iu many branches of 
manufacture, not generally supposed to have been thea successfully calti- 
vated. In some, the workmen seem not to be surpassed in modern times, 
and they certainly prosecuted with snocess most of the useful arts. 

The general character of Egyptian workmanship is neatness, and this 
will be seen in the wove cloths, mats, beadwork, jewellery, oabinet-making, 
glass-work, and other articles, The Egyptians were very precise in re- 
peating a pattern, so that aome complicated desigas are carried out with 


all the accuracy of modern machinery. In this respect the Greeks and 


Romans were not so proficient ; neither are other modern nations se ргой- 
cient as the English. Even the wat-work is well боізћей, and the 
cloth is as well woven as could be desired. Some of the mummy cloth is 
very good. The inlaying in the chairs and other cabinet work is very 
fairly dune, and the wood work is well бпізһед off in most cases. The 
metal wares are likewise well wrought, and the bronze kettles are as finely 
turned as could be desired by the most fastidious. Alabaster vases formed 
а very successfai branch of Egyptian manufacture, and the many which 
are to be seen in the Museum are cleanly Gnished inside and out, seemlogly 
by the lathe. The Egyptians supplied plain and coloured glass to the 
Greeks and Romans, and there are some bottles io the Museum, with 
broad bottoms, which are of very fair cise. The glass articles are, how- 
ever, generally small, beiug phials, beads, and articles of ornament. The 
specimens of Egyptian crystal in the Museum are not so good as those in 
the Roman collection, but which it may be presumed are likewise of 
Egyptian workmaoship, 

Some of the specimens of enamelled portraits are among the most inter- 
esting relics of Egyptian art, and it is to be regretted that we have not 
more of these relics, which аге of a durable character. One figure, in low 
relief, іп which the colours of the head dress are well burnt in and ena- 
melled, is particulariy to be admired, 

The glazed earthenware figures are generally covered with hieroglyphics 
іа black, and glazed with blue. The Egyptians had the meaus of be- 
ginning the porcelain manufacture in Europe, but though there are speci- 
mens of plates with designs, the Egyptians did not prosecute this mapu- 
facture to any extent, or the demand for decorated pottery would have 
been large among the Romans. It was left for modern times, after the 
introduction of Chinese porcelain into Europe, to carry out the porcelain 
manufacture, As the Egyptian decoration was chiefly confined to hiero- 
glyphics, there seems to have been по demand for their glazed fAgares 
among other nations, 
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NEW LIGHTHOUSE APPARATUS, 

Mr. Alexander Gordon has for many years directed his talents and at- 
tention to lighthouses, and, after extensive experience in filting and im- 
proving the lights, has at length prodaced, under the highest anspices, a 
system of lights во powerfully concentrated as to promise in their adoption 
а very great advantage to ocean and river navigation. One of these lights 
was exhibited lately at Messrs, De Ville and Co. manufactory, 807, 


Fig. I. 


— LLL 


Fig. 2. 


Previonsly to describing the new light, we will give a short historical 
account of lighthouse lights. About the year 1793, glass refractors, five 
joches thick and twenty inches diameter, were substituted for reflectors, 
the focal point being nineteen inches distant; and they were to be seen in 
use іп an English lighthouse as late as the year 1832. Buffon had рго- 
posed to reduce such а refractor in thickness, by cutting the lens into steps, 
зә ав to absorb less light. In 1811, it occurred to Sir David Brewster 
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that a lens, or set of lenses, might be built of separate pieces of glass. Iq. 
1819, the late M. Fresnel proposed that the generating sections of the rings 

not oaly ought not to have the same centre, but even that the different 

centres should not be situated on the same axis of the lens. А few years 

afterwards, М. Fresnel engaged М. Soleil to construct eight snob lenses 

for the lighthouse of Corduan. In 1837, the Trinity Board witnessed some 

experiments with a lens of the kind, which had been made by Mr. Gilbert, 
under the direction of Sir David Brewster. In 1826, that board imported 

a lens from France, In 1938, Mr. Gordon introduced a polygonal arrange- 

ment (both dioptric and catoptric), constructed by M. Marits, of the 

Hague. And, subsequently, the Trinity Board, and particularly the Com- 
missioners of Northern Lights, at the instance of Mr. Alaa Stevenson, in- 
troduced the French system extensively in England and Scotland. In 
1840, Mr. Gordon constructed a revolving light for Jamaica, with Hud- 
dart’s reflectors, and without refractors. Іп 1843, the Bermuda lighthouse 
tower, constructed by Мг. Gordon, was lighted by Fresnel’s system, соп- 
trary to Mr. Gordon's desire, who recommended very large prolate гейес- 
tors. In 1846, he introdaced a fixed light for the Point de Galle light- 
house, 

The new system of lights exhibited by Mr. Gordon is а followiag out of 
his prolate reflectors, as applied to the Ceylon lighthouse, by saving the 
radiated light which formerly escaped past the lips of the reflector. This 
latter portion of the light, which was formerly lost, is now bent down and 
thrown into the beam, as shown in the annexed engraving. 

The specimen light exhiblted was a single one, of great concentrated 
power; and although the light was only about an iach in diameter, from a 
common Argand lamp, its dazzling brilliancy was scarcely subdued at a 
distance of 50 yards. In this light, Mr. Gordon has combined а very pro- 
late reflector and the refractor of Sir David Brewster deprived of its cen- 
tral portion; and by this system he is enabled to throw into a beam 
nearly N ths of the whole light generated by an Argand lamp, The para- 
bolic or conic reflector is fixed horizontally, and opens at 183 inches from 
the light; at a diameter of 15% inches, and at 14 inches from the mouth of 
the reflector, are fixed glass zones used as the refractors, being composed 
of four circles (each in three pieces), varying in size and thickness,—the 
inside face being even, and the outside of the glass cut away into curved 
мере, to prevent useless portions from absorbing алу of the light, as shown 
in the engraving, fig. 1. 

Mr. Gordon proposes to use these new “systems” in some lighthouses 
immediately.—For Revolving Lights: То use one or more of these sys- 
tems, each furnished with an Argand burner, on one or more revolving 
faces, according to the size of the required beam.—For Fixed Lights: To 
use such a number of these systems as will light the circle (of 360°), or 
any required portions of the circle; twenty-four systems, each with its own 
lamp, for the whole circle, and twelve systems for the half circle, and so 
on: one system to 15°.—For Flashing or Intermitting Lights: Such com- 
bination of these systems as the sitnation may require.—For Steam-ship 
Lights, or Railway Lights: A similar but smaller system; the source of 
light being any that is known and convenient for the required purpose. 


RAILWAY EXTENSION FOR SPEEDY TRAVELLING. 

If there be one thing that has more than another served the purpose of 
retarding railway progress, it is to be found in the dogma so studiously 
put forward оп all occasions by “ authorities”—meaning thereby railway 
makers—that “ Speed is Weight,” even though weight be not always 
speed. Whether оп the broad gauge or on the narrow, welght has been 
constantly. increasing in the process of competition ; though it was evident 
to all who took the trouble to examine, that speed was not increasing in 
proportion to weight. Let any one examine or watch the rails on any 
railway while ап engine, with from six to nine tons on each driving-wheel, 
is passing over them,—let any one watch the deflection of the rail, whether 
on the continuous bearing of the broad gauge or tbe bridge rail of the 
narrow,—and he will be satisfied that the process, even on the nominally 
leve] line, is really that of asceuding а constant gradient, varying from 
1 in 30 tol in 70. The process is that of driving a wave of rail before 
the driving- wheels of the engine, just as the bows of a steam-vessel drive 
a wave of water before them. We believe, in short, that the process of 
propulsion on railways is analogons to skating- that the adhesive impulses ` 
are given at intervals on hard points, such as well-packed sleepers ; and it 
is оп this principle only that the constant, irregular action of the draw- 
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springs сап be accounted for. As regards darability, there can be no 
question that the continuous bearer of the broad gauge is far superior to the 
bridge rail of the narrow,—and probably that may account for much of 
the alleged advantage in working expenses, The want of continuous 
bearing in the mode of laying rails in chairs on crose-sleepers is a serious 
evil. Atthe joint chairs the strength of resistance is not one-third that of 
the intermediate chairs, and therefore it is that the passenger counts every 
joint as he passes over them. The cross sleepers at the joints are beaten 
down, and the ground is hollow beneath them. Water gets іп, and “main- 
tenance of way” increases in amount, The rails hammer in the chairs, the 
keye get loose, and danger beoomes imminent. If there be one rule more 
importent than another in “maintenance of way, it is that of making 
the whole road, both rails and substruotnre, of eqnable resisting power 
throughout. It were better and safer to have a fiexible rail throughout, 
than one alternately hard and flexible ; and therein is the prominent advan- 
tage which the strnetare of the broad gauge has over the narrow, though 
probably, taking the weight of the engines into comparative account, the 
rails of the narrow gauge are better proportioned as to size than those of 
the broad. The importance of this question will be obvions to every 
mechanical mind. Equal movement in all moving machinery is the thing 
aimed at in every case where durability is desired. Why else are fiy- 
wheels—and why are blocks of iron placed on engine wheels to balance 
them? Why is it sought to keep locomotive cylinders as close as possible 
to the central line of the train? What but for equal movement? And yet 
the rail is во contrived as to produce continually-recorring blows at every 
Joint. This mast be amended before economy сап be obtained, 

That the railway dogma, “ Weight is Speed,” is a fallacy, шау be ga- 
thered from the whole animal creation. The swift eagle, when divested of 
his wings and feathers, is reducible to a very small bulk of body. The 
slow goose or duck is chiefly body, with but small wings. The swift Arab 
horse is light, but muscnlar, like а double-cylinder engine, working by 
pure elasticity, The slow Flanders horse is like an atmospheric engine of 
the olden time, the muscles only serving to put the gravity in action. Who 
ever dreamed of applying а Flauders horse to a fast coach? Who ever 
dreamed of applying an Arab steed to draw а coal-wagon? Yet this із 
what railway competitors have been doing up to the present time. Ele- 
phaots, leviathans, were a fitter term than horses. We have heard that 
there are existing engines weighiug 85 tons, and that engines yet in em- 
bryo will, when they achieve their monstrous birth, weigh 40 tons, It is 
some years since a strange nondescript, called Harrison's Patent, was pro- 
duced on the broad gauge. It made a trial—but all its try ended in stand- 
ing still. We asked a “rude unlettered driver of the rail” why it did not 
answer, The answer was concise,—* It weighs forty tons.” That reason 
is fast getting to be obsolete. If the proportion of engine weight to train 
weight continnes to increase as it has done for some time past, the horse 
will soon cut ор the carriage. As а rough and ready acquuin tance re- 
marked,— The train is nothing; anything can draw these carriages, во 
long as the engines oan draw themselves.” 

Many men have had their doubts of the truth of the railway dogma, 
„Weight is Speed.” Опе man—a railway officer—was found bold 
enough, after some preliminary thinking, to put the dogma to the test of 
experiment. Having bad constructed for him a manumotive carriage, he 
fonnd that considerable speed could be attained with a light vehicle, but the 
speed was limited by the limited strength of man. To get a steam loco- 
motive constructed for a speed of twenty miles per hour, and weighing 
only 5 cwt., was his next problem,—the object being to lift it off the rails 
to get out of the way of fast trains. Builders were found to undertake 
this: the axles were made as light as those of a pony gig, the wheels of 
wood, and all parts reduced to the minimum. It worked, and would 
ascend an incliue of 1 in 19; but the boiler was not well arranged, and 
the axles were too close together for steadiness. It was taken іп again, 
the axles set ten feet apart, and a new boiler applied. But there were two 
serious defects : the axles were too light for the increased weight, and the 
wheel tyres were too narrow for the “ points.” It was evident that, as іп 
most cases of alteration, the parts were not fitted to each other. The 
second trial was made, and it soon became evident that the engine would 
go, but not for any length of time. As predicted, the engine went off the 
rails at the points, strained the axles, and again came into dock. New 
wheels, of iron, were applied, and stronger axles; and those who pre- 
Gicted, first, that the engine would not go, and, secondly, that it would fly 
off the rails by reason of its lightness, were out in their calculations in 
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both cases. The maximum speed attained was 47 miles per hour—40 
miles the average of 56 miles from London to Cambridge. The total 
weight, with fael and water, was 22 cwt., and the number of passengers 
were eight, including the driver, On that memorable day the dogma, 
Weight is Speed, was extinguished for ever. One hundred-weight was 
ou nd equivalent to thirty hundred-weight, and the vehicle was steadier at 
maximum speed than a first-class carriage. 

The railway officer who established this fact, of measureless importance 
to all future railway progress, is Mr. Samuel, the resident engineer of the 
Eastern Counties railway. The bailders of the engine are Messrs. Adams, 
of Fairfield Works. The draughtsman of it in its original tiny form is 
Mr. Reynolds, of the Eastern Counties, and formerly a pupil of the 
Fairfield Works. 

We have not given the working drawings of this remarkable production 
of foresight and perseverance, as the engine, though a practically aseful 
machine, and money-saving to the Company, will not be a pattern, bat will 
be far eclipsed by its successor. We give the general form and dimensions, 
as being all that the intelligent mechanic would really desire to know. 

An oblong box, the frame being of angle- iron, measuring 14 ft. in length, 
by 4 fl. 4 in. in width, is suspended by axle girders in spiral springs, be- 
neath the axles of and within side four wheels, each 8 ft. 10 in. in diameter, 
the axles being 10 ft.apart. The axles are three inches in diameter. One 
of the axles is double-cranked at right angles, in the usual mode, and to 
this the connecting rods of a pair of steam cylinders are applied to produce 
motion, also in the usual manner. The oblong box is divided about mid- 
way by a partition. At the front end of the box thus divided, is placed a 
vertical boiler and the machinery, with the driver, the whole being oon- 
tained within the base of the four wheels, and supported below the level 
of the axles. In the hinder part of the box are placed seats for seven pas- 
seugers, some along the sides and some above the axle, which passes through 
the box, the entrance being behind. The cross-seat for the driver has the 
water-tank within it. The cylinders are 3} inches diameter, with а 6- inch 
stroke, The reversing gear and link motion are as usual. The diameter of the 
boiler is 1 ft. 9 in.; Ше tubes are in number. It has been proved by 
cold-water pressure to 200 Ib. on the inch. The consumption of coke is 
2 w. per mile, and the total expense for driver, coke, and oil is ander one 
penny per mile. It will be obvious to every one that, with a pressure of 
only віх to seven hundred weight on each driving-wheel, ‘‘ maintenance of 
way” need uot be taken into the account, as where six to nine tons are placed 
on each driving - wheel ; and, also, that as no deffeution of the гай takes 
place, there will be no slipping. 

Changes, however, cannot take place rapidly, and, as a matter of course, 
those who propounded the dogma that Welght is Speed, are not likely 
to acknowledge their error off-hand, 

Bat onr business is with the question, commercially and mechanically. 
The press teems with complaiuts of the absorption of money by the ex- 
tension of railways; and either railways must stop progress, or they must 
be produced at a far cheaper outlay than hitherto, 

As regards passengers, speed is the object : as regards goods, weight is 
the object more than speed ; but when goods are borne on the same rails as 
passengers, they mast, for the most part, travel at the same rate of speed. 
Differing speeds on the same line of rails, unless with long intervals, are а 
fruitful source of collision. 

On the main lines of rail the traffic is stated to be so enormous, that 
goods wagons are constantly in arrear. 

If, therefore, the passenger traffic could be transferred to other lines, ex- 
clusively devoted to passenger traffic at great speeds, it would be a very 
considerable advantage to the public, both in point of safety and rapidity, 
and also in the forwarding of goods. 

At such a proposition the short-sighted amongst exlating railway owners 
will take the alarm, for fear of the depreciation of their property. How- 
ever, we do not see how their alarm could benefit them. The best way ie to 
look all danger steadily іп the face, when, where, and how it may occur. 
But, fortunately for them, the danger in the present case is purely 
imaginary. 

It will, we believe, be а couceded point, that the public would prefer 
frequent trains carrying small numbers of persons, to unfrequent treins 
carrying larger numbers, and would also prefer lncreased speeds, And, 
provided it сап be made apparent that they сап thas be carried also more 
cheaply, we presume that both directors and shareholders would agree as 
to its desirability. 

Now, in the first place, a large train involves the use of a heavy engine, 
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as at present managed. It also involves an amount of station-room and 
servants, both at the termini and intermediate stations, proportioned to the 
numbers of the passengers. This large amount of property and persons are 
employed all at once, but with long intervals. 

Іп the second place, the large train involves great momentom and greatly- 
increased dead weight to support sbocks. It also involves the use of 
mach heavier rails and roadway, bridges, embankmenis, viaducts, &c. It 
also involves much greater risk to passengers, by the great space taken to 
check the momentum and bring the train under the control of the breaks 
in case of sudden stoppage. And the slower the movement the larger mnst 
be the amount of stock. 

With light trains all these conditions are reversed. A small station and 
а small number of servants, constantly occupied, will do the whole of the 
work ; and thus a comparatively small ontlay of capital is required, and a 
smaljer amount of wages has to be struck off the general receipts, 

With light trains the momentum is lessened, and less power is required 
boch to stop and start. In case of impending collision, the risk in case of 
sbock is lessened, aad the space required to bring up in is comparatively 
emall—50 to 60 yards would probably be enough. The small engine we 
have been describing will bring up from speed іп abont 50 yards. 

Rails and roadway of far lighter structure will suffice for light trains—so 
much lighter as to seem almost an imputation on our “ heavy-coach” rail- 
way makers. Yet, after all, the error they have committed has been in 
making their rails too light for their loads, and thas wasting engine 
power, And the greater the speed the smaller the amonnt of stock. 

All this is to be accomplished, not by running trains on railways, or 
steam-carriages on highways, but by runinng steam-carriages on railways ; 
in other words, by puttiog the load on the engine, instead of drawing it 
behind or propelling it before; thus increasing the adheslon of the driving- 
wheels in proportion to the increase of the load—getting rid of a large amount 
of dead weight on the wheels and carriages usually driven behind. And 
such light engines may have their adhesive power still farther increased 
by a single carriage propelled before or driven behind, making such car- 
riages rest a portion of their weight on the engine frame. 

If we be told that such steam carriages do not yet exist, we can bnt 
refer to the practical demonstration of the engine already built, and state 
that we have now before us a practical tender, from persons fully competent 
to carry the plan into action, to furnish steam-carriages, rails, and timber- 
work ready for use, provided the land be delivered levelled and ballasted, 
ready for the permanent way, at the price of Two thousand pounds рег 
wile of single way, the carriage to travel 50 miles per hour, and carry 1,000 
persons per day of twelve hours, over a line of twenty miles in length, with 
greater safety than by the present system, The railway may be laid in 
ballast, or carried on piles. 

On reverting to our description of the present engine, It will be seen that 
the gravity is chiefly below the axles and within the base of the wheels. 
Only those who are familiar with engines and wheel-carriages сар fully 

estimate the importance of the principle here involved. With a pendulum- 
balance the weight is always seeking to be vertical. With a ргор-Бајапсе 
the weight is always seeking to deviate from tbe vertical line. Witha 
earriage moved by external power the adhesion of the wheels is іевзепей 
and increased from опе to another by oscillation, and this while increasing 
the risk and light draught. With an interoally-moved carriage, adhesion is 
required for the purpose of propulsion, and the pendulum action is the best 
adapted for it, as well as for safety. Iu short, the same qualities are 
required in a locomotive engine as in a ship, to ensure steadiness and 
swiftness,—“ a low and a long hull.” 

The engine about to be constructed will have its frame not more than 
nine inches from the rails, all four wheels drivers, and will carry twenty 
оғ tbirty passengers, as may be preferred. 

The railways we have been describing may be laid either on piles, over 
fields, or оп river banks, ог on the surface of existing highways, inasmuch 
as the steam-carriages will ascend inclines of one іп fifty, or pass round 
curves of two huudred feet radius with great facility. The weight of the 
engine will be about 24 tons, that of the passengers about the same, making 
up altogether 5 tons, or 13 tons per wheel. Supposing it desirable to con- 
vert such engines to goods traffic, a wagon of five tons might be applied 
before and behind, pressing on the engine to increase the adhesion with a 
reduced speed. By this system, tbe old highways might be brought back 
to their former state of prosperity, and property along their borders actually 


increased іп value, 
Do railway owners see in this any deterioration of their property? We 


do not. If it be во, do they think they can keep it back when once shown 
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to be a public advantage? Do they think the landholders, who were strong 
enough to dictate terms to railway makers for their own benefit, and drive 
them away from the vicinity of the old highways—do they think they will 
be less powerful to intermarry their highways with railways—to make 
railways over their land, when they are bronght within the compass of 
their own means? We do not. 

But railway men need not fear the result. The railways will ever have 
the same advantage over the highways that they ever have had, In better 
gradients and straighter lines; and they have, moreover, a source of profit 
that they have never yet looked to—the capability of makiog four lines of 
rail complete, with the exception of tunnels, road bridges, and stations. 
For the light engines and mode of transit we have been describing, the 
slopes and embankments are perfectly eligible. Forexample, in the onter 
fence of the railway, which is to be made sufficiently strong for the par- 
pose, an edge timber is to be laid, and on that a light rail, A similar rail 
ів to be laid on the embankment, and the two connected by the rails. The 
level of the rails is about a foot below the main rails. In cuttings, the re- 
verse mode must be adopted, with the rails about a foot above the main 
rails. To wide bridges, a light wooden frame шау be nsed. At tunnels, 
in vertical chalk or rock cuttings, at stations, and at level road bridges, 
points must be made for the main line. With light engines, capable of 
sixty miles speed, tbis would be no serious objection. With the main 
lines thus relieved of the fast-train passenger traffic, a much larger amount 
of goods and slow passengers might be carried. It is not on the Eastern 
Counties line, from which railway improvements have of late во largely 
emanated that these considerations will be lost sight of, and the Directors 
have done well and wisely to foster the mechanical aptitade amongst their 
officers for the production of railway improvements, that must tell most 
beneficially on their shareholders’ pockets. 

The amonnt of good that must result from this new system of railway 
transit, wherein the proportion of dead weight per passenger, at increased 
speed, is reduced from abont 9 cwt. to 11, must be enormous. And to be 
achieved at the rate of £2,000 per mile, minus land and levelling! Wo 
have only regarded the question in the aspect of rapid passenger transit, 
but if the speed be rednced, the power becomes available for larger loads. 
We see in this system a means of effecting transit even io the wildest 
countries—a means of crossing the Isthmuses of Suerg and Darien, even by 
individual capitalists—a means of penetrating to the southern point of 
Italy, and shortening sea transit without coming to England for capital— 
a means of regenerating Spain and making it a nation, instead of a bundle 
of quarrelling provinces—a means of instructing all the innumerable 
branches of the main lines of railway already constructed throughout 
Enrope—a means whereby almost any individual landholder may make 
his own railways through his estates, and thus achieve a system of agri- 
culture of threefold produce—a means whereby Ireland may easily be 
intersected and civilised, and the reproach taken away from us, that a 
wild people, knowing no law but the “ wild justice of revenge,” still dwelis 
within the borders of our island domain. 

The principle herein enunciated is that of ioducing adhesion and pro- 
pulsion by the agency of the load on a self-moving machine, in opposition 
to that of making an enormous machine to produce its own adhesion, in- 
dependently of the load, and therefore requiring a machine always of the 
maximum weight, even with a minimnm load. 

We invite our readers, who may be interested in this branch of science 
to investigate the data as patiently as we have done. The proposition to 
carry a first-class load of passengers on a self-contained machine, weighing 
only half the weight of an ordinary first-class carriage, and at a greatly 
increased speed, is a matter deeply touching the welfare of all who are 
connected with railways. Wo sball retara to this importaat question at a 
future opportunity. 


. 


Photography.—M. Niepce de St. Victor, in making some experiments іп 
photography, finds that if a sbeet of paper on which there be writing or 
printed characters or a drawing be exposed for а few minutes to the 
vapour of iodine, and there be appiied immediately afterwards a coating 
of starch moistened by siightly acidulated water, a faithful- tracing of the 
writing, printing, or drawing wiil be obtained. М. Міерсе bas also dis. 
covered that a great number of substances, such ая nitric acid, phosphoric 
acid, chlorurets of lime and mercury, &c., act in a similar manner, and that 
various vapours, particulariy those of ammonia, have the effect of vivifying 
the images that are obtained by photography, 
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PNEUMATIC PILE-DRIVING. 

Pile-driving is a process of great importance to the hydraulic engineer, 
and the means of facilitating it have engaged the attention of many. To 
drive by the common monkey is а clumsy operation, becanse the power is 
brought to bear on the substance of the pile rather than on the soil in which 
it is to be driven, and because the depth to which a pile can be driven is 
limited by the length of timber of which piles canbe made. The effective 
power brought to bear has been increased by the American and other 
team pile-driving machines, bat without materially reducing their cost, 
Within the last two угагва new process, called Dr, Potts’s, has been іпіго- 
duced, which has been already applied by Мг, Robert Stephenson and 
other eminent engineers. 

Although Dr. Potts’s process is very simple, it is so different іп its 
effects from what is imagined, that it is necessary to speak of it rather 
fully, in order to give a precise idea to those who, by forming quick pre- 
conceptions, may miss the principle. We have already intimated that іп 
the common solid tImber pile, power is applied to the head of the pile, and 
not directly to its base, or the soil into which it is to be driven, whereas 
Dr. Potts’s pile is hollow, and the power is brought to bear immediately 
оп the soil in which the pile is to be fized. This is done by making the 
pile hollow, by exhausting the air from it, and so drawing up the soil from 
below the pile, whereby it is made to sink. The pile is not driven down, 
as most would think, by the sole pressure of the atmosphere on the top of 
the pile, but the shingle, gravel, or sand being removed into the pile as the 
air is exhausted, the soil is constantly excavated beneath the botiom of the 
pile, and driving and excavating proceed at the same time. This we look 
npon as the real distinction between the old and new process, and the 
point in favour of the lattsr, while the power is further economised by 
being applied direct to the true scene of action. 


Our engraving represents the pier supported on pneumatic piles, Jald 
down by Mr. Robert Stephenson оп the Chester and Holyhead railway 
in the course of this anmmer, being one among the many novel and curions 
works on that great public undertaking, and illustrating the enterprise of 
its eminent engineer. The viaduct is skew, and is carried over a branch 
of the sea, іп the island ef Anglesey, and consists of two land plers built 
ja Фе usual way, and of this centre pler, laid on а saud bank. It is 56 
feet long and 8 feet wide, and is built on 19 cast-iror tubes, each 16 feet 
long and 1 foot diameter. The tubes were sunk by means of a small 
double air-pamp, with cylinders 4} inches diameter, and 16 inches length 
of stroke, worked by four men; the pumps were placed on the lasd pier, 
aod a half-inch lead pipe was carried from the pumps on to the water at 
the place of driving. н ) А 

Each tube was placed perpendicular over the spot on which It was to 
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be sunk, and then а square fron cap placed on the top, with the half-inch 
leaden tube just described passing through it; at every stroke of the pamp 
the air was exhausted from withinside of the tube, and as the exhausting 
process proceeded, the pile or tube made its way dowa wards, and the seil 
displaced at the bottom passed into the lower part of the tube, and thus 
the operation was continued until the pile was sunk to the required depth 
When the whole of the nineteen piles were sunk to one level, as shown іп 
the annexed engraving, a cast-iron plate, weighing 9 tons, was placed 
over them, just on a level above the surface of the water, and formed the 
fonndation upon which the superstructure was built. 

The pumps were brought down by coach, pot together, worked, unship- 
ped, and sent back again, all within a few days, so that nothing cumbroos in 
the way of apparatas is involved in the application—and, indeed, the air» 
pump сап be carried where the pile-driving machine cannot, The piles 
were driven at the rate of half-a-minute per foot for the first six feet, and 
at abont three minutes to the foot for the remainder. 

The arches are 20 feet wide on the square, and 26 feet on the skew ; and 
the piers 8 feet wide on the square, and 3 ft. 10 іп. оп the skew. 

In July 1845, a pile of cast-iron, of 2 ft. біп. diameter, was driven into 
the Goodwin Sands by the engineers of the Trinity House. The rise of 
the tide and the state of the weather prevented the uninterrupted progress 
of the work, and It was anavoidably divided into three separate periods, 
which gave the following resalts :— 


July 19 in 8 hours, driven 22 ft. 0 іп. 
„ al l y » 10 0 
26 11 „ 05 1 7 


” 
Тһе total depth driven below the surface of the sand was therefore 
83 fl. 7 in. This is only one of many experiments performed by the 
Trinity Board, who have a license for the application of the patent, and 
have used it in many of thelr smaller works, 

In the antuma of this year, the Trinity Board erected a beacon, by the 
pneumatic process, on the South Calliper of the Goodwin Sands—a very 
dangerous spot. The centre column is a tube of cast-iron, 2 ft. 6 іп, dia- 
meter, put together in 10 and 20 feet lengths, aud inserted 32 feet doep іп 
the sand. Around it are four other cast-iron tubes, each of 15 inches, 
diameter, the whole braced together, and supporting a cage oa the top, 
which is 56 feet above the sand level. Io the great storm in October, this 
work was broken; but this failure had nothing to do with the pile-driving 
process, which was efficiently carried out, the piles being driven 82 feet,— 
whereas, іп Admiral Beaufort's experiments on the Goodwin, he could 
only drive а steel bar 8 feet with a sledge hammer; and Captain Ballock, 
R.N., found that a pointed iron rod of 3 inches diameter, when driven 
18 feet іп the same sands, took 46 blows of a monkey weighiog 1 cwt., and 
with a 10-feet fall, to drive it one inch, It should be observed, the beacon 
on the Goodwin was of cast-iron only. 

Dr. Potts’s plan allows the application of cast-iron tnbes of any diameter 
and any length, whereas wood pile-driving is limited by the scaotling of 
the timber, and timber piles of a large scanting are very expensive, Two 
feet six inches, used on the Goodwin, is an unexampled diameter for a pile, 
but there are no such narrow limits to the new process. Metal or wood 
may be used for the tubes, and they may be made of staves hooped. The 
patentee offers to put down small fishing and bathing-houses and stations 
іп the sands, at very moderate rates, and the plan is likely to be applied 
for columug for carrying electric telegraphs over rivers, and for piers or 
towers of suspenaion bridges, 

It should be noticed that a cylindrical tnbe, placed vertically on a body, 
of sand and water, cannot be made to descend without great pressure, and 
then only a few inches ; but by exhausting the air from the tube and draw- 
ing up the soil from the bottom it sinks most rapidly. 

It is found in practice that not merely will sand, shingle, mud, bog, and 
clay be carried up the pile, bat even large stones are carried in suspension, 
во that every kind of soil сап be mustered except rock—and there it is not 
wanted, because there is a solid foundation. 

The hydraulio engineer will at once appreciate the utility of this inven- 
tion for river and sen- walls, piers, and breakwaters; but its applications 
are very nomerous, and, as it can be most economically used, it will lead 
to many new classes of works, for it extends the range of engineering. 
Mr. Alexander Gordon, in laying down one of his new colonial lighthouses, 
proposes the application of this plan, of the practicability of which be 
speaks from experience, aud in a paper published by him on the subject, 
he writes warmly in favour of trying it in other situations. Mr. Robert 
Stephenson has, however, been the first to apply the plan on any cansider- 
able scale, though what has been done hitherto by all parties is far from 
enough to make it generally known among the profession. Those of oar 
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readers who feel an interest ie seeing the plan іа working, should visit 
what may be called the maseam of the patentee, at No. 9, Buckiogham- 
street, Strand, where a great many models have been exhibited and ex- 
periments made, and which are really deserving of inspection by profes- 
sional men, especially those practically engaged, as so many are, in 
hydraulic engineering. 


REGISTER OF NEW PATENTS. 


HYDRAULIC AND PNEUMATIC MACHINERY. 


Joan Watxen, of Crooked-lane, London, for “ Improvements іп 
eertain hydraulic and pneumatic machinery, and in the application of 
steam or other powers therelo.”"—-Granted Apr. 20; Enrolled October 
20, 1847. [Reported in the Mining Journal.} 


This invention, which is comprised under two heads, consists of the 
following arrangements and combinations of parts—the first is as fol- 
lows :—In the accompanying drawing, А A, marks a metal tank, hav- 
ing three sluice-doors B, covering openings therein, either of which 
may be covered or uncovered at pleasure. Such tank is supported 
by a strong framing of wood, and upon the top of this tank are strong 
metal framings, C, which support and carry the several working parts 


of the machine, of which D D marks a steam cylinder, and there are 
two, placed side by side, fitted with suitable pistons, E, and piston- 
rods, F; to the upper part of these piston-rods, а croes-head, G, is 
attached, from each end of which there depend two rods, Н H—the 
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lower ends whereof are attached to a cross-head, I, from which there 
depends, іп в similar manner to the cross-head, С, two rods, K; the 
lower ends of the lastementioned rods are securely fixed to а crucie 
form-shaped piece, L, to which piece there are fixed four rods, М 
with their upper extremities attached to a valve-piston, М, of pecu- 
liar construction, hereafter mentioned and exhibited in transverse and 
vertical section. O, marks a water cylinder; there being two of them 
placed side by side, and fized to the framlag P, as is the case with 
the steam cylinders, D D. The water cylinders, O O, are furnished 
at their upper ends with valves, Q, similar in construction to those in 
the pistons, N; and such valves are arranged and combined as fol - 
lows:—a marks a grating, орав the outer edge of which there is 
shrunk a wroughf-ring, b; the lower edges of the bars, с, which 
form this grating, are made wider than the upper part, or seat, for 
the valves, 4, to allow the water to pass freely—such valves being 
composed of metal tubes, plugged with wood; and they have free 
liberty of vertical movement, and are guided in their proper course 
by cross pieces ¢, which embrace their ends; and immediately above 
the valves, Q, which are fixed at the tops of the evlinders, O, there 
is a box, R, furnished with a cover, 8, over each valve; and to this 
box is attached a pipe, Т, which terminates in a box, U, having three 
clacks, or sluice-doors, V, which can be opened or closed at pleasure. 
W marks a slide for regulating the admission of steam through the 
pipe, X, to the two cylinders, D D, alternately. Y, the eduction pipe, 
to which is attached a rectangular-shaped box, Z, arranged in the 
following manner: —1 1 mark a series of pipes, which extend to with- 
in а short distance of the bottom of the Боз, Z—the upper ends of 
such pipes being fixed in a partition-plate, 2, as also is the eduction 
pipe, 8. The operations of this machine are as follows:—Steam, 
of the pressure of about 25 lb. to the square inch, being admitted to 
the under side of one or other of the pistons, E, will cause it to ascend, 
and thereby impart mofion to a crank-shaft, through the medium of a 
connectiog-rod, G, and the upward movement of one piston will cause 
the downward movement of the other—the cranks upon the shaft 
being suitably placed to effect the same—and the heated air will pass 
alternately from one cylinder to the other by a valve, which connects 
the two cylinders together; and such movement of the pistons will 
impart motion to the valve-pistons, N, in the water cylinders, Oʻ 
through the agency of the rods and cross-beads before mentioned; 
and, assuming the tank, A, to be charged with water, and one of the 
valve-pistons, N, to be at the top of the water cylinder, the descent of 
such piston will cause the valves, ог tabes, 4, to be raised, and the 
water below them will pass until the piston has completed its down- 
ward stroke. The quantity of water which passes will depend upon 
the velocity of the piston, which, for raising water, the inventor states, 
he has found 70 revolutions per minute of the crank shaft to auswer. 
The piston is now ready to perform the upward stroke, by which 
movement the tubular valves, d, will be closed, and the body of water 


above them will be thereby raised, and forced through the opening in 


the valve, Q, the downward stroke of the piston causing the tubular 
valves in the valve-seats, Q, to be closed; and this will continue se 
long as the water in the tank is not lower than the bottom of the water 
cylinders. The water thus raised may be passed off through one or 
other of the sluice-doors in the box, according as the machinery is re- 

vired to be used either for draining, irrigating, or raising water. 

“һе waste steam from the cylinder passes into the box, 2, and the 
water from the cold-water pump passes through the pipe, 4, into the 
said box. The cold water, as it passes down the pipes, 11, becomes 
heated to the boiling point, or пеагіу во, in which state it is forced 
into the boiler by the hot-water pump, which receives motion from 
the crank-shaft. The inventor states that, in adapting this machine 
for pneumatic purposes, the cistern and box may be dispensed with; 
aod the position of the piston and valve must be reversed, aud the 
velocity of the crank-shaft should not be less than 120 revolutions per 
minute. 

The second part of this invention consists in the application of 
vanes, mounted upon a spindle in sets, each set being placed іп aa 
Opposite direction to the other. The inventor states that, although 
he has used flat vanes, һе does not confine himself to them, as, in 
some instances, he prefers using vanes forming the segment of a screw, 
simllar to those used for propelling boats, These vanes are mounted 
upon each end of a spindle, the periphery of which fits into a short 
cylinder, the ends whereof being open; and such cylinder is fixed 
within a box or cistern, at опе side whereof is а suction-pipe; and, 
at the top of the open cylinder, there is attached a pipe, which is tbe 
exit-pipe for the passage of water, ог air. The said spindle may re- 
ceive motion from manual or steam power; and the motion of the 
vanes in one direction will cause the water to be raised up ome pipe, 
and a reverse movement of the vanes will raise it up the ether pipe 
the water, in the first instance, passing the openings between the 
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vanes, through the open ends of the short cylinder, and, in the latter 
case, passing out at the ends of the cylinder, and down the suction- 
pipe. The velocity of this machine, when employed for raising 
water, should not be less than 150 revolutions per minute; and, when 
employed for pneumatic purposes, abont 1400 revolutions per minute. 

be inventor claims the combination and arrangement set forth as 
comune improvements in certain hydraulic and pneumatic ma- 
chines; and secondly, the combinations and arrangement of a high- 
pressure engine for such purposes. 


COPYING PRESSES. 


WuLun Henry KEMPTON, of South-street, Pentonville, gentle- 
man, for “ Improvements in copying presees."—Granted March 23 
Enrolled Sept. 28, 1847. 

This invention consists of а copying press so arranged that the act 
of shutting a lid or cover acting on a bed or surface is, by the resist- 
ance of a spring or springs, caused to produce the requisite pressure 
for copying letters or other documents, as shown іп the annexed eu · 
graving. Fig. 1 is a plan of the copying press open, and fig. 2 а sec- 

Fig. 1. 


` Fig. 2. 

tion thereof, the lid or cover being closed. a, the frame; b, the bed, 
constantly pushed upwards by a spring or springs, с, for giving the 
requisite elasticity between the bed b, and the lid or cover e. f, stops 
to prevent the bed or surface, b, rising too high. The letter or other 
document with damped paper and other materials, as in other flat 
copying presses, are to be placed on the surface of the bed b, and 
then the act of closing the lid e, will cause the bed ò, to be pressed 
downwards, and the lid is to be retained өһп by a bolt g, for а short 
time, when the desired copyright will be obtained. 


OIL-CAKE PRESSER. 


James Rosson, of Dover, Kent, engineer, for “а new and improved 
instrument to be used in expressing oil from ve, and other eub- 
stances, and in making oil-cake, 4 Granted April 15; Enrolled 
Oot. 15, 1847. 

When manufacturing oil-cake, it is usual to employ instruments 
made of horse-hair, called * hairs,” for enclosing the flannel bags con- 
taining the substance to be pressed ; but, in consequence of the horse» 
hair fabrle soon becoming clogged, the patentee substitutes ап instru- 
ment constructed of metal, as hows in the annexed engravings. 
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Fig. 1 is the interior view, and fig. 2 the exterior of the instrument, 
in an open or extended state; fig. 3 a longitudinal section, and fig. 4 


Fig. 8. Fig. 4. 

a transverse section, of the instrument. а, 5, are two metal plates or 
flaps, corresponding to those hitherto made of borse-hair cloth; bnt 
the shape may be varied. с, is a leather hinge, connecting the two 
plates; and d, a handle. Along the sides of the plates, and at the 
end of the plate 5 я rim is formed, to prevent the material from 
being preesed beyond the edges of the plates. Across the inner side 
of each plate, a series of ridges and. depressions are made, іп 
such a manner that when the instrament is closed, the ridges on the 
plate a, will come opposite the depressions in the plate 5; and through 
the sunken portions of each plate a series of boles &, are formed, 
opening into grooves і, across the back of the plates: these holes 
may be one-sixteenth of an inch in diameter, and half an inch apart ; 
but the patentee does not confine himself to these dimensions. The 
linseed or other matter to be pressed is prepared and placed between 
the plates, and pressed in (һе same way ав wheu using a like instrue 
ment made of hair. 


RAILWAY CHAIRS AND FASTENINGS. 


Carrers May, of Ipswich, Suffolk, civil engineer, for “ Improve- 
merla in railway chairs, the fastenings to be used therewith, and іп 
trenails."—Granted March 27; Enrolled September 27, 1847. 


The first part of this invention consists of improvements in manu- 
facturing railway chairs. In performing this part of the invention the 
mould is formed іп a similar manner to that described in Ransome 
and Мау” patent of Feb. 1841, in which side plates of metal are used 
to form part of the mould and for guiding the core. This part of 
the invention consists of forming the core for the interior of the jaw 
of a chair, with sand upon a metal interior, or core-bar, combined 
with the using of metal side-plates or surfaces as part of a mould, and 
as supports to the core. This part of the invention also consists of 
having a cross-bar attached to the flask, into which the tail-end of the 
core projects. And further, it consists of using metal cores for cast- 
ing the holes for the trenails or fastenings. 


Fig. 2. 


Fig. 1, shows a longitudinal section; fig. 2, a plan of a flask, with a 
sand-mould representing a chair cast on to a core, the top side of the 
monld being removed. To produce a clean or chill surface in certain 
parts of the chair, the iron part of the core is left to come in contact 
with the melted metal, as is shown ata, fig. 1; the extent and portion 
of this clean or cbill surface шау be varied. To produce clean оғ 
chill holes for the trenails, the metal cores at b, b, are used; с, ie а 
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cross-bar fixed across the fask, so as to receive the tail-end- of the 
core іп such manner as to ensure its correct placing and holding when 
in (һе sand-moald, which cross-bar will be found тааб возь (when 
casting railway chairs) for holding the core used, whether employed 
separately or in conjunction with the side-plates shown. 

The second part of the invention consists in so arranging apparatus 
that a rammer, or rammers, worked by mechanical power, may be 
employed in ramming the sand into a core-box, so as to make suitable 
cores for casting railway chairs. 

The third improvement relates to combining a process for pre- 
serving the wood used for fastenings of railway chairs and trenails 
with the process of compression, that for preserving the wood bein 
first performed, and then the compreasion:—Take the heavy oi 
of coal-tar, called creosote, and pass through it, in a close vessel, a 
stream of steam from a boiler capable of sustaining from 80 to 100 lb. 
pressure ; the pieces of wood prepared for the trenails or wedges are 
placed in a vessel also of 1 1 7 strength, and the combined vapour of 
water and creosote allowed to act upon them for some time (half an 
hour to an hour); this combined vapour penetrates the wood effectually, 
and when it is desirable to combine more of the creosote with the 
wood, it is subjected tu the vapour of creosote only, without the va- 
pour of water. The patentee states that such modes of impregnating 
wood with preservative matter is not claimed by him, the same bein 
old and well known. The process of compression is to Бе регіогше 
(when the wood is dry) as described in the said former specification. 

The fourth improvement relates to the manufacture of wood fasten- 
ings used with railway chairs, and of wood trenails. In practice, such 
fastenings as are described under the said former patent are liable to 
exposure to moisture before inserting them, of applying them to the 
purpose for which they are intended, and they thus frequently be- 
come swelled, And it has been found desirable to retard this swell- 
ing process, which the patentee accomplishes by covering with any 
repellant of water, as varnish or grease; but it is not intended that 
this shall permanently repel moisture, as they are required to swell 
after driving. It has been found Шаба thin solution of common resin 
in oil of turpentine answers very well, which is used as a coating to 
such fastenings as soon as they are made. 


LUBRICATOR FOR MACHINERY. 


James Carter, of Oldham, Lancaster, painter, for “an Improved 
lubricator.'—Granted Dec. 14, 1846; Enrolled June 14, 1847. [Re- 
ported in Newton's London Journal.] 

This improved lubricator is for lubricating shafts, bearings, axles, 
and working surfaces of machinery generally, and is intended to fur- 
nish a certain quantity of oil or other lubricating matter to the sur- 
faces at determinable intervals, which may be varied and regulated at 
pleasure. 

The annexed engravings show a lubricator as applied to a bearing, 
and are calculated to furnish the oil or lubricating matter once in every 
5,200 revolutions of the shaft. Fig. 1 is a side elevation of the ap- 


Fig. I. 
paratus; and бр. 2 a transverse section. a, is the shaft to be lubri- 
cated ; b, the journal carrying the same; and с, the cap or 17 ig 


te 

of the bearing, To the top of the сар е, а box d, is attached; to 
which is fixed a bracket e, for carrying the shafts f, and 6. Upon the 
shaft a, is keyed а worm д, which is cast іп two pieces (for the con- 
venience of fixing on the shaft), and fastened together with small 
screws. This worm actuates a worm - wheel i, of twenty teeth, keyed 
to one end of the shaft f, which, at its other end, carries a worm j, іп 
with a worm-wheel K, also of twenty teeth, keyed to the shaft g, 
which also carries a worm |, for driving a worm-wheel т, having 
twenty-seven teeth. This wheel m, is fixed at the upper end of a 
hollow plug n, which is ground true, and revolves in Ше box d. To 
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the top of this hollow plug n, is fixed the cup or vessel о, which con · 
tains the lubricating matter. The plug n, is open at top and bottom, 
and has two openings, p and g, one at each side; it is also provided 
with a midfeather, extending above the opening p, and below the 
opening 9. As the plug n, revolves, the opening 4, coming opposite 
to the screw ғ, allows the oil to fill the space between the plug and 
the end of the screw 7. The revolution of the plug then brings the 
opening p, opposite the screw ғ, and allows the ой left іп the space 
between the screw and plug to pass through the lower part of the 

plug л, on to the shaft a; at the same time the opening g, comes op- 

posite to the screw 8, and fills the space between the end of the same 

and the plug n. Thus it will be seen, that the quantity of oil left in 

the spaces at the ends of the screws ғ and г, is furnished to the shaft 

а, twice in each revolution of the plug n; and as the wheel m has 

twenty-seven teeth, and the wheels i and & have each twenty teeth, 

then 20 X 20 X 27 = 10400; therefore, the oil is furnished twice in 
10,400 revolutions of the shaft a, or, as above stated, once іп 5,200 

revolations. It will of course be evident that the quantity of oil may 
be regulated by means of the screws r and г; and the intervals be- 

tween each supply may also be regulated by altering the relative 

proportions of the gearing. It will also be evident, (һай the same 

arrangements of mechanism may be applied, with a slight variation, 

to lubricating flat surfaces, such as substituting a ratchet-wheel and 
click, or other suitable contrivance, for the worm д. 

The patentee claims the construction and arrangement of mechanism 
consisting of the box d, and ре n, as shown іп (һе drawing, and 
above described, when applied to the purpose of lubricating; without 
confining himself to the particular mode of actuating the same, or to 
the exact proportions or dimensious of different parts of the same. 


REVIEWS. 


44 Catechism of the Steam-Engine, illustrative of the scientific 
principles upon which its operation depends, and the practical details of 
its structure, in ite applications to mines, mills, steam navigation, and 
railways, with various suggestions of improvement. By JoHN BOURNE, 
C.E. London: Williams, 1847, 12mo. рр. 276. 


Mr. Bourne is already known as the editor of a quarto treatise on 
the steam-engine, published in parts, and bearing the name of the 
“ Artizan Club. The present work has much the same merits 
and defects as its predecessor—it displays, on the one hand, the same 
diligence and care iu collecting important facts and original experi- 
mental information; on the other, it displays the same want of cure 
and diligence in arranging these valuable materials. This “ cate- 
chism is not, as far as we һауе been able to discern, arranged on 
any definite plau, and the order of the various topics has apparently 
been left to chance. This, however, is not a very great disadvantage 
in a work dealing principally with facts, and not professing the cha- 
racter of a systematic exposition of the general theory of the steam- 
engine. The scientific principles are, for the most part, tolerably 
accurate, but they are scattered up and down the book not connected 
by a logical chain of reasoning, of which every single link is necessary 
for the continuity of the whole. It may even be doubted whether 
the construction of such a chain be yet possible—whether we yet 
possess body of facts respecting the operation of the steam-engine 
sufficiently copious and precise to permit their reduction to one 
general code of laws, Mr. Bourne has not attempted here this peril- 
ous enterprise, but has accomplished a task less ambitious, but far 
more useful—that of collecting in a compendious form a great number 
of experimental observations, practical details, and dimensions and 
minutiz of the construction and management of engines of various 
kinds. This practical information will render bis book one of real 
and direct utility to a large class of our readers. 

Some, however, of the doctrines laid down by our author require 
elucidation; the following is опе of them: 


“ 0.--Ву what considerations is the momentum proper for the fly- wheel 
of an engine determined ? 

“ A.—By a reference to the power prodaced every half stroke of the 
engine, joined to the consideration of what relation the energy of the fy- 
wheel rim must have thereto, to keep the irregularities of motion within 
the limits which are admissible. It is found in practice, that when the 
power resident in the fy-wheel rim, when the engine moves at its average 
speed, is from two-and-a-half to four times greater than the power generated 
by the engine in опе half-stroke—the variation depending on the momen- 
tum inherent in the machinery the engine has to drive and the equability 
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of motion required —ibe engine will work with sufficient regularity for all 
ordinary purposes.” 

The last paragraph is rendered ambiguous hy the vague use of the 
word “power.” The “ power resident in the fly-wheel,” we presume 
to mean Its vis eiva, or mass multiplied by the square of its velocit 
—in fact, there can be no other measure of the power of a fly-wheel. 
The “power generated by the engine іп one half-stroke,” probably 
sigaifies “work done,” or the pressure on the piston multiplied by 
the distance through which it acts. This “work done” is always 

uivalent to a determinate amount of oie viva ; that is, if it acted on 
а body or bodies subject to no prejudicial resistances, would produce 
a certain calculable velocity, such that the vis viva would be the 
same, whether the mass acted on were small or great. Consequently, 
Mr. Bourne’s rule may be stated thus:—when the engine is in its 
normal state of working, the die viva of the fly-wheel must be two- 
and-a-half to fonr times greater than the біз viva which the engine 
would produce during а half-stroke, For example, if the mass of 
the fly-wheel (supposed to be collected at its гіт) were М, and V 
the linear velocity with which it generally moved, М V? would be its 
actual ois viva. Suppose that if the engine could act on the fly-wheel 
exclusively for а balf-stroke, the velocity generated would be v; the 
corresponding hypothetical bis visa would be Мо? ; and adopting the 
bighest of Mr. Bourne's ratios, we should have 


4MV:=— Мо, or 2 V = o, 


which would reduce the rule to a simpler form, as follows :—the 
mass of the fly-wheel must be so chosen, that the velocity which the 
engine woald produce in it by acting on it exclusively for half a stroke 
may be half its actaal velocity when the engine is in its ordinary 
state of working. 

We have endeavoured to develope the rule in the above manner, 
not from its intrinsic value, but merely to illustrate the extreme im- 
portance of adhering, in all mechanical disquisitions, to measures of 
force about which there cannot be any possible ambiguity. The use 
of vague phrases to indicate the various effect of forces is the true 
cause of the difficulty of the subject. Ifa precise, systematic nomen- 
clature were universally understood and adopted, there would be far 
fewer of the idle discussions of principles with which we and our 
contemporaries are bored, and far less money would be spent in 
securing by putent the exclusive right of effecting impossibilities. 

With respect, however, to the intrinsic value of the above rule 
respecting the fly-wheel, it is to be observed that it can only apply to 
engines performing a particular class of duties. The duties may task 
the engine in such ап equable and uniform manner, that no fly-wheel 
need be required. Or, again, the resistances шау be capable of such 
great fluctuations, that a fly-wheel of enormous dimensions may be 
required. The variation of resistances is not taken into account іп 
Mr. Bourne's rule. А fly- wheel is а kind of bank in which force is 
treasured up in times of abundance, to be redistributed in times of 
scarcity. The greater Ше superabundance at one period, and de- 
ficiency at another, the greater must be the capacity of the bank. 

Another doctrine adopted іп this treatise, and which seems liable 
to lead to erroneous conclusions, is the following: 


‘ Setting aside loss from friction, and supposing the vacuum to be а per- 
fect one, there would be no benefit arisiag from the use of steam of a high 
pressure іп condensing engines, for the same weight of steam used without 
expansion, or with the same measure of expansion, would produce at 
every pressare the same amount of mechanical power, A piston, with a 
square foot of area, and a stroke of three feet with a pressure of one at- 
mosphere, would obviously iift the same weight through the same distance, 
as a cylinder with half a square foot of area, a stroke of three feet, and a 
pressure of two atmospheres. Іп (ће опе саве, we have three cnbic feet of 
Steam of the pressare of one atmosphere, and in the other case Ii cabic feet 
of the pressure of two atmospheres, But there is the same weight of 
steam, or the same quantity of heat and water in it, in both cases, so that 
it appears а given weight of steam would, under such circumstances, pro- 
duce a definite amount of power, without reference to the pressure.“ 


This reasoning seems to overlook the gain of mechanical effect re- 
sulting from the employment of very high-pressure steam used with 
a great degree of expansion, Theoretically, the higher the steam- 
pressure, the greater will (by working expanslvely) be the power 
obtained from a given quantity of fuel. It may be assumed that a 
pound of coke or coal will evaporate the same quantity of water at 
any pressure. The steam produced, therefore, will, while acting ut 
full pressure, ог unexpansively, effect the same amount of work iu 
both cases. But when the steam is cut off and expanded, more work 
will be got ош of the high-pressure steam than the low-pressure ; for 
the former may be expanded to a greater 1 thun the latter, be - 
fore it become so weakened as to be incapable of further useful effect. 
The use of high-pressure steam is not so indifferent a matter as the 
above quotatiou seems to suggest. Setting aside the question of 
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safety, the higher the pressure of the steam the greater will be the 
economy of fuel, supposing the expansion always carried to that point 
where the steam ceases to act beneficially. A mistake on this point 
seems to bave led Mr. Bourne to say further on, that “ the snperior 
economy of the Cornish boiler is not derived from any peculiarity of 
form and arrangement, but from the immense extension of heating 
surface.” і 

In treating of the resistance to the motion of railway trains, Mr. 
Bourne falls into the common error of assuming that the rapid increase 
of resistance resulting from the increase of velocity {s due to the 
action of the air. This resistance is only one item in the calculation, 
and із oſten (we are inclined to think) a very small one. Тһе defiec- 
tion and vibration of the rails, concussious at their joints, strains from 
the wheels or axles being slightly twisted, and the thousand-dnd-one 
jolts, jars, rattlings, ase vibrations inseparable from rapid motion 
absorb the greater part of the power required at high velocities. 

In alluding to one or two deficiencies in the present treatise, we 
would by no means have it inferred that they are samples of the 
whole book. On the contrary, the information conveyed seems gene- 
rally very trustworthy, and it has the advantage of being communi- 
cated іп an intelligent manner. Had we space to dilate on tue chief 
merits of this work, we might have chosen numerous texts for the 
perpore among others, the excellent account of the present state of 

nowledge respecting the performance of marive screw-propellers, 
and the clear descriptions given of various details of the mechanism 
of locomotive engines. 


Al History g the Architecture of the Abbey Church of St. Alban, 
with especial Reference to the Norman Structure. By J. С. Bocxl. æn 
and С. А. Воскгкя. London: Longmans, 1847. 


We had hoped to have had more spuce for our notice of the valuable 
work of Messrs, Buckler, but we find that with the close of our volume, 
we have too many subjects claiming our attention, and yet we do not 
like to delay what is an act of justice towards the authors. We can- 
not but feel that the design of the work, that of giving a complete 
account of the Norman architecture of the Abbey at St. Alban's, is 
highly praiseworthy, and is carried out ia a conscientious spirit of 
labour. The history of Matthew Paris has been РА valuable 
to the authors, and they һауе made very good use of it, the old 
monkish annalist having shown an earnest desire to commemorate 
everything of interest in coonexion with the building and its abbots, 
He lived, too, at a time when the most important works were carried 
оп for its adornment, and we сап hardly help wishing be had given 
vs still more information as to details, though really we owe him, as 
it is, a large debt for what he has so copiously recorded. 

By a careful collation of such records with the present building, 
Messrs. Buckler have been able to reproduce the old Norman struc- 
ture, and to give us a lively picture of such a buiiding in its pristine 
and palmy state. Thie makes the work, what naturalists woald call 
а monograph—a well described account ofa fine specimen, and is 
therefore very useful to practica] men, who have occasion to study or 
apply the Norman style. 

The Norman abbey church is one of the first class as to size, for its 
length from east to west was 440 feet, forming a loog Latio cross, and 
having a transept of 176 feet in length, and a lofty lantern tower in 
the choir. The long nave of thirteen bays may be considered one of 
the 1 parts of the structure, though perhaps the breadtli was too 
small for the vast length. The authors remark that particular regard 
seems to have been paid to laying out the plan of the church, and 
fixing the positions of the piers. Measurement has proved the ех- 
treme accuracy of this part of the work. There is not, however, such 
comformity in the superficies of the walls and pilasters, aod their re- 
treating members, though the appearance of the building generally is 
correct. When we consider the imperfect organization of labour and 
machinery in those days, the merit is very great. 

The materials employed being chiefy from the remains of the Ro- 
mau city of Verulamium, give a peculiar character to the bailding, 
and the more particularly в» the want of stone in the neighbourhood 
led to the nse of cement as a covering in some places. Where this 
has been stripped off, the appearance of the building is much injured ; 
but it has enabled Messrs. Buckler to give mauy interesting drawings 
illnstrative of the details of construction. 

It is noticed that the upright line of the walls is preserved through- 
out their height, which measures 68 feet 3 inches from the original 
pavement in (һе nave. ‘here is, however, a deviation in the exterior 
of the lantern tower, which bas pyramidal sides up to the belfry stage, 
above which they are perpendicular, while the contignation is ar- 
таірпей as being abrupt, and not altogether pleasing. 
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One peculiarity pointed out is that the remaining abutment pa 
on the exterior of, the upper wall of the south aisle take their places 
beyond the lines of those below, and are based on the brick vaulting 
with perfect security. The reason of this is not explained, nor is it 
obvious. 

Messrs. Buckler have observed tbat many of the smaller arches in 
the building are irregularly curved, and indeed distorted. This is 
not uncommon in Norman buildings of elaborate design and costly 
material, and is supposed to arise in some cases from the arches being 
turned over the openings withont the help of wooden centrings, or 
with rough frames. 

In this church the system is шу seen which was adopted by the 
Norman architects of building walls across all the openings, so as to 
tie the whole of the work together for greater security. The extent 
of this underground work as discovered by Messrs. Buckler within 
the eastern aisle is said to be truly saromadi The system was 
sometimes imitated by the architects who made additions to the 
building. 

Of ‘the columns of the nave it is remarked that there is far less 
balk and appeateace of casing than in those of Winchester cathedral, 
as greater dependence could be placed upon the strength of the brick- 
work соге, than upon that of rabble-work. 

The west front was 155 feet in its extreme breadth, being flanked 
by two lofty towers, measuring 40 feet in the square on the outside, 
and being planted on massive stone and brick foundations. 

With an opinion of the authors, in reference to another subject, we 
cannot but concur. They observe that in Herefordshire, the greater 
number of church towers are characterised by slender spires, con- 
structed of timber and covered with lead. They regret that these 
should ever be removed, as they so often are for the value of the lead. 
Though the spires may be less ancient than the towers, their age is 
still great, and their destruction cannot but be considered an act of 
barbarism. 

Tn conclusion, we cordiaily recommend this work to the libraries of 
our readers, to whom its moderate size and price offer an additional 
inducement. 


An Easy Iniroduction to Railway Mensuration. By E. V. Ganp- 
NER, C.E. London: Weale, 1947. 


The idea of this book is a good one, and, once conceived, it was 
easy for Mr. Gardner to carry ìt out; while as a special work, it is 
likely to pay well, It consists chiefiy of working plans and forms from 
the Brighton Railway, the South Western, the Farnham and Alton, 
Syston and Peterborough, and Salisbury Branch Extension Railways. 

he book is therefore practical enough, and, by having a number of 
ruled pages, can be studied and worked up at the same time. 

Among the illustrations are a specification, small barrel culverts, 
large culverts with wing walls, open culverts, bridge, occupation road, 
occupation bridge, skew bridge, viaduct, timber viaduct, another with 
iron tension-rods, &c. There are likewise plans and sections with 
curves set out, off-sets for unsoiling, outside fencing, and ditches, &c. 
Mr. Gardner says evough about tunnelling to enable the student to 
understand the mode of mensuration, and how to set off the ranging 
Une from above to below. Fuil directions are given as to the meas ure- 
ment of cuttings and embankments, 

Mr. Gardner recommends that the number of parts measured should 
always be placed first, to prevent error of quantity, such as occurred a 
ттан since іп the erection of a new church а few miles from 
London, where the gallery was measured and not twiced, thus leaving 
one galler, ba out of the quantities, which could hardly have hap- 
peded had the No. 2 been placed first. In all cases, even in cubing 
the dimensious given for practice, Mr. Gardner urges that every 
dimension should be checked, to prevent error; and before beginnin g 
to measure, to well study and understand the plan. 

We think the work will be found useful by the parties for whom it 
is designed. i 


Plane and Spherical Trigonometry. Part I. containing rules, 
examples, and problems. Pari II. containing the principal formule, 
saith exercises and examples ; the proofs of the rules in logarithms and 
trigonometry, and the construction of logarithmic tables. By Н. W. 
JEANS, FRAS., Royal Naval College. London: Longmans, 1847. 
2 vols. рр. 124 each. 12mo. 

9 int of тық little volumes contains pegs si na for 
applying logarit to metry, navigation, second volum e 
gives separaiely the 3 the rules. This separation 
may be usefal to those who are required (о deal rather with results 
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than principles — whose occupations render it necessary for tham to 
obtain arithmetical results, by processes of which they are unwilli 
or unable to comprehend the logical accuracy. We do not muc 
admire the learning-made-easy system; it misses all the advant 
of mental discipline, and fosters mere superficial attainments. е 
knowledge-doctors are the professed apologists and coadjutors of 
shallow-headed students their very trade is to coat ignorance with 
a varnish, However, there are certain cases in which it is absolutely 
necessary to set people in the way of working problems without 
жыл зарда, thie principles of them; for instance, it would appear, 
an the work before us, that this necessity exists at the Royal Naval 
ollege. 
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The rules are concisely and clearly expressed, and are accompanied ` 


by numerous examples fully worked out. 


Elements of Geometry. By J. D. London: Longmans, 1847. 


What the object of this pamphlet may be we cannot make out. The 
author introduces new and complex processes, without any preface; 
and he gives new definitions, which are no more definite than the old 
ones, and much less philosophical. 


GEOLOGICAL LECTURES, 
By Professor Anstzp. Delivered at King’s College, London—Session, 1847. 
Geological Considerations affecting Agriculture. 
After some prefatory observations, Professor Амвткр proceeded to ex- 


plain the points in which the practice of agriculture was affected hy geologi- ” 


cal considerations and kuowledge. They were two in number—first, that 
which related to materials, taking one of the divisious of the subject mentioned 
in the preceding lectures: under this head they would have to consider the 
nature, use, and way of modifying those materials. Secondly, considering 
the earth as the hasis of operations, they would have to observe how 
agriculture was affected by the arrangement of materials; and how, by 
certain laws, affecting the structure of the earth, the soil might be rendered 
more fertile, by supplying water where needed, or by removing it by drain- 
age wheu the land was flooded. Certain mineral substances were necessary 
for the growth of plants; and hence, if they took any of the vegetable sub- 
stances in common use by man, and exposed them to a high degree of heat— 
thus getting rid of the carhon, oxygen, uitrogen, hydrogen, and some other 


elements of the plant—there always remained a residuum of ashes, which 
contained the mineral substances necessary іп the growth of the plant con- ` 


sumed. If, for instance, they took any of the cereals, such as wheat, and 
burnt its straw, ear, and corn, they would find in the ashes which were left 
a considerable portion of silica; and in other plants there would be certain 
quantities of potash, soda, lime, and magnesia, not unfrequently a little iron, 
and sometimes, but not often, phosphorus. All these, then, were materials 
necessary for the growth of plants, and it was useful to know whether any 
particular spot where these plants were intended to grow, possessed the ma- 
terials necessary for their health and sustenance. A knowledge of the 
chemical composition’’ of soils was, therefore, highly important, as some of 
the above substances, occurring in certain proportions of the soil, might be 
noxious, and even poisonous, to some plants; while to others they might be 
indispensable. There was, in fact, no universal poison. It was also noces- 
sary to know something of the “ condition” in which these constituents were 
present in the soil. Supposing, for instance, there were potash, soda, and 
phosphorus, it was well to know whether these materials possessed a greater 
affinity for the substances with which they were already combined than the 
plant was able to overcome, as, in that case, they would not benefit it; ог, 
if those materials or constituents were free, whether they were so much 
separated as to render them not only useless, but noxious and mischievous. 
It was also exceedingly useful to know the “mechanical condition“ of the 
soil. Plants throw out roots and rootlets, not only to imbibe nourishment 
from the soil, but to form a wide-spread basis to support the upward growth 


of the stems, and to enable them to expose themselves to the weather, or to 


connect themselves with other plants, according to their peculiar habits. In 
all cases, it would be useful so know whether the surface of the soil was 
likely to afford this mechanical support. 

Іп considering the nature of the soil, with reference to plants, it was ne- 
cessary to do so partly in respect to its composition, and partly as to its de- 
rivation. They had nothing to do, as geologists, with the organic substance 
contained in the soil, which consisted chiefly of carbon in the state called 
hamus—that belonged to the agricultural chemist, rather than to the geolo- 
gist; but it was necessary that the latter should know what were the mineral 
ingredients of which the soil was made up, and how far they were capable 
of adapting themselves to its organic portions. They had nothing to do 
with the organic portion of the soil itself, but they had a great to do 
with ite relations to the inorganic, or earthy, constituents, The three prin- 
cipal ts of all soils were silica, alumina, and lime, which mostly 
existed in the three conditions of sands, clays, and limestones. There were 
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ао very ivi , known ap Кет dme the former Нет 
adteintoree of’ clay sad sand; and the latter: of сау and limestone. With ro. 


gard te thie nent point, all: rolle were-derived from the subsoil, and the mede 
of-derivation. was a matter to which: he drew pertienlar attention. They 
were derived by the chemital decomposition and mechanical disintegration 
of rocks; for the soil was canneetad with and derived from the rock always, 
eiter direetly or indirectly. [The lecturer here referred to several dia- 
on. which were depicted the soile, as they appeared in the course af 
Tecivation from. the. fundamental rock.] In these cases the derivation was 
diregt; but; in others, when the material was brought from a great distance, 
it was indirect. It was not, for instance, difficult to divine the way in which 
the weather acted on the surface, or to understand how fragments of rock 
might be removed great distances, and deposited many miles from their 
orfginal bed. Every year vast quantities of material were deposited in the 
Atlantic, brought by icebergs from the Polar regions, and the materials for 
future soils were thus obtained indirectly; what they had most to do with 
was, howevar, obtained directly, as almost all soils in England,except gravel, 
were obtained directly. Soils varied in thickness, from a fèw inches to 100 
feats er 200 feet ;. імі, ordinarily, ware froma few inches to 3, 4, or 5 feet 
in depth, The міздегі! alsa. varied, a good deal іп depth, which. depended 
veg much upon local cincumatagoes The lectures then. refarred ta Ше dis- 
gram of а road section near Penrhyn. The foundation was sale, rock. and 
over that was a kind of rubble, into which the rock was decomposed. Rub- 
ble was a general term used 10 describe any rough disintegrated mixture of 
rock, or broken fragments, with sand; апа from the rubble was derived the 
subsoil, and from that the soil оп the surface. In anotber section, of wbich 
a diagram was exhibited, the slate at its usual depth lay in the ordinary 
direction; but, near the surfnee, it was.‘ bent отеғ)/ On this the lecturer 
remarked, that it was impossible ever to. determine the true dip of beda clase 
to the surface, as it was к common thing to find it altered at the surfeco— 
broken, in fact, ar if by teme meehanical furem, and. aftenimolined at а con- 
siderable angle to. the underlying bed, This often helped іп the formation 
of spila; far. ће braken portiona became mixed with sand and silt, and formed 
rubble, ftom whence the soil was direetly derived. In the diagram alluded 
to, the next hed to the rnbble was a loamy clay, which. contained abont 50 
per cent. of sand. This, however,, was not sillca, and though it put on the 
shape af clay, neither was it pure alumina ; but a silicate of alnmina, mixed 
wi nd. Clay generally contained а good quantity of free sand, and when. 
mixed. with ahout 50 per cent. of that substance, а loamy clay. In 
that siete it was better fitted for agricultural purposes, thengh it still re- 
quired more carbonised matter to make it into sail. In the diagram, there 
was about 2 feet of this loamy clay, which was called.the subsoil, aod above 
that the trne soil, which, in this case, was of a loamy nature, and contained 
а rather large qnantity ofsand. Here, then, was the aoil and subsoil directly 
derived from the rock. The lecturer also further illustrated this paint by 
о шет «иран which granite was the base from which the rabble was 
formed. 

Sails varied much in value according to their different depths, and the 
teadures of their materiala, When-the depth was small they were liable to 
be carried. away, ог to be saon exhausted by the growth of vegetables on. it; 
and Шел. those particular ingredients, on which the vegetables subsisted,, 
were required.to be replaced, or a further decomposition of sail, at a more 
rapid rate than ordinary, became necessary. The application of other sub- 
‘tances from a distance was thus sometimes necessary; but, for this, same 
chemical, as well аз geological, knowledge was indispensable,.ar more harm 
than good might be done. The texture of soils differed very much, Some 
were exceedingly dense and heavy, and would not beeasily washed away, ог 
displaced ; bnt, though permanent, they were often very difficult to be 
managed, particularly when they were so densa as scarcely to allow the roots 
of plants ta penetrate, Others, again, were зо imperfectly made up, and 80. 
large and coarse, as almost to preclude the uae of the ordinary instruments 
o£ tillage. Some suila contained a great deal of clay, and were so tenacions, 
as scarcely ta allow the plongh,.or even the spade, to act npon them. These 
теге exceedingly unmanagesble, for though. it might be thought that a large 
admixtora of sand would lessen this adhesiveness, it was generally found 
that the sand, after a time, formed bard masses, and was apt ta collect. the 
сіру into lumpa, instead of making it more loose, Some soils possessed a 
large absorbent, power; while others would allow water to pasa through them 
very, readily. In zoile of the latter kind valuable manures wera saon washed 
through. them, without producing much effect. In these eases, a remedy 
might he found in the practical application of geological knowledge, as, fur 
instance, liming the land, by putting on unhurnt limestone in zmall lamps, 
instead of slacked lime, and trusting to the slow decomposition of the lime- 
stane by exposure to the weather. There were many other circumstances of 
a, similar nature, such aa the capillary powers of the soil, ог its aptitude ta 
crack and form great yawning chasma іп times of dronght ; the relations. of 
the epil with regard to heat, as its soan becoming hot like sand, or-remain- 
* gol, or tranamitting heat slowly, like clay. These points depended 
a test » much on the wbstance that was below it, ад ол the texture of the 
soil itself. 

The lecturer then proceeded to describe the sails derived from the various 
geological formations in different parts of England.. The districts, which 
exhibited chiefly the 99 rocks, were the western parts of Cornwall, some 
portions of Wales, and the greater part of Scotland, in ali of which existed 
әрше geological conditions, ta ba considered in reference to agriculture. Io 
compotition these rocks were chiefly granitic, or, as it was called, porphyri. 
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tie: and they were made up of ‘the сума? іты fr a Hind of hne кәй 
generally of crystals of feléper-and mica, із” а base of quarts. Thee rocks” 
existed’ in very different conditions, dépendant pribeipaily- upon the 
valence of the different ingredients, and their different dees 

First, they had the quartz, often in compact masses, and so hard, that it wam 
exceedingly diffenlt to break. Whore thie mines was in large masses, amet 
nat much modified, it presented a moat unfavourable-condition бог Hi 
ture, and indeed was almost hopeless, as it was пелі to impossible to get in. 
disintegrated by any natural exposure. When mixed with felapar, however, 
the case waa different, for that mineral contained substances of the greatest 
importance in the composition of plants. When the felspar in granite de» 
composed readily on exposure, it often formed а very valuable sail. Muck 
of the best soil in Cornwall was in thie condition, particularly that on Ша 
lower hills, which, being most exposed to the operatlon of the weather, con- 
tained the greatest quantity of granite in a decomposed state. They would 
always бой that the mos: fertile granite contained а good deal of or мәй 
ing félspar. On the condition of the mica alto might depend mach of the 
disintegrabillty of the granite. 

The next rock, be would consider, was gneiss, which contained the mate. 
riale of granite іп а mechanienl condition. These would -a fei 
soil; but they might safely coachade, ib ib ware: hard and compent,. that: ақ 
goed: gil wanki not: be likely to: be formed. In. the Highlands сі Scotland 
there was a vast quantity of gneiss and! mice alate, and there the country 
was uniformly barsen en-the hills, thoagh thara were spots which had been 
made. productive. Tha whale: district, howevan,might be described аз bar- 
ren, affording support to little vegetable produce besides heather. 

Another class of igneons rocks were those which were forced up from ba- 
neath others,, and wers called intrusive rocks. Of this. kind were the basalts 
in Ireland; and the enormous masses of India, where thére were 200,000 
square miles covered with.scarcely anything, else. These rocks were nothing 
more than lava, or melted rock, poured out upon the surface; they were- 
readily десотрозаћ1е, and among the most usefaf' and important ingredients 
of'soil they were not the least valuable. From these rocks were obtamed 
rich and fertile: soils, as war exemptifted' by the districts in which Indien 
cotton was grown. These rocks, wbich in England were often called trap- 
pean, and which. were probably: poured: out millions of yeare ago, were сара» 
ble of being: mixed with. the wil in. their neigbbeurhood, They. contained: 
many of the materials most required by vegetables. Clay-slate жаз, what 
was called a metamorphic rock, aud was, when in its simple and most charac- 
teristic form, too little mixed with завду and contained too few of the mate- 
rials required һу plants to bea valuable substance for soils, It contained, 
however, alittle iran, and times а little-soda, and. other like i i 
but not in such а state as would readily mix with carbon, aud the gaseous 
products.necessary for plants. 

Besides these, there were the oldest rocks, or Sflurian rocks, which were 
formed in Wales, twisted and contorted in every possible way, The-lower 
portions of these rocks were eminently siliceous; with а very small quantity 
of alamine, cerbon, and: limestone, йа little potash and sedm Othar рагі» 
of the Sinrien rocks had а great. admixture of shales, with · nadules of li- 
stone and: large lentioular masses, distinctly traesable to lanal causes. ТЬе 
rocks could. be made fertile: hy carefui.admixtares, . 

The Sileviae rocks. were. sucneeded: by two other forrpations.. Tha first of 
these wae the old red. sandstone, which waa founi in. Scotland, and. in core 
responding beda in Herefordabire. This, when unmixed, was a very harren 
rook, and oftentimes formed. hills. perfectly naked, Assisted, however,, with. 
the calcareous lumpa called corn. stones, it formed sometimes а rich сога 
land. It waa also well adapted for the growth of fruit trees; and produced. 
tha apples апі. pears from which the famous cider aud perry of Hereford- 
sbtre was made.. Devonshire, which was also noted for cider, possessed the 
same kind of soil, though ofa different geological period. 

The Devonian rocks, containing a large quantity of silicioms matter and’ 
schists, which prevailed in Cornwall and the north-eastern parte of Devon- 
shire, were alto capable of being mized with otter rabetancen, and rendered’ 
fertile. These corresponded:io age with the old red sendetons, but differed: 
із mechanient condition. 

Next to. these succeeded the carboniferons rocks, of whicir thera ware 
three distisot divisions, First, the earbonifarona limestone, generally e 
pact іп form, very hard, very little. weather-worn, not easily disintegrated, 
anil not easily decomposed if not disiotegrated, covered mostly. with a vary 
thin soil, and well adapted for the purpose of sheep, and other animals, 
which praferrad.a cluas fine grass. Rich. acils were seldom obtained hy ad- 
mixture with rocks of this kind. Next, there was the millstone grit, not. so 
coarse a conglomerate as the old red sandstone, and commonly better adapted 
by mechanical condition for agricultural purposes; but not often forming а 
rich soil, though covering a wide extent of country. And, lastly, there ware 
the coal measures, of which the vegetable produce beneath the surface was 
of far greater importance than the agricultural’ excellence of the teil. Sip 
third class of carboniférous rocks were met with in the вонћеге and 
counties, and in South Wales, 

-The next in anceession were the permian rocks, consisting of the 
sian limestone, which generally coasted the сөзі measures. This. 
could never be safely used аз a lime manure—caustic magnesia Я 
mischievous, The soil derived from these rocks was not rem: 
richness, й 

Then сале the new red sandstone, which was necessarily & pr 
sisting of unmixed loose sand, but which was often ei 


al. 


siderable quantity.of red marl, containing а latge proportion of calcareous 
and argillaceous matter, and this, when brought to the surface, made a. most 
seweellent sail. The sich grazing lands of Devonshire and Cheshire, and 
ather parts of England, were constituted of this kind of soil. It was also 
g@ammageable from its ready drainage, and valuable from the salt obtained 
(бош it. 

The вехі substance was lias, and then the whole series of polites. Lias 
mansinted of thick beds of argillaceous matter, which was more extensively 
eren ia plains and valleys. It formed a very valeable soil,and might be 
ned throughout England. Lies sontamed а good deal of.calcareous mat- 
Қат, smd wea mot far remeved from the new гей sandetene on the one side, 
өні the lower ands of the oolites on the other. The ovlites were а large 
mias, whish supplied in their lewer portions a great quantity of building 
«бомо, quarried іл the neighbourhood of Bath,.near Oxford, at Ketton, in 
Gost wpteathire, and elsewhere. These rocks were often overlaid by beds 
ай чач даныстағы ‘thickness, na — аа Lincohwhire and Cam- 
mea; Ал ‘their ue ре the oolites ugain contained d · an- 

ef ward мий хШазме Байар обов, as in Portland elend. 
„There were tire cretweeous-youks, which incladed the бетк red sands 
raf Bedfordchive, sad: thre broad anti axtensive downs of Sussex and Wiltshire, 
ңай extended through Берме) te Yorkshire. 


Geological Seience applied to the Mixture of Soils, and to Draising 
Jer Agricultural Purposes, 

Professor Anstep prefaced his remarks, upon the above-mentioned 
highly interesting topics, by some observations upon the formation of soils 
from certain rocks, which, in his previous lecture, he had but just glanced 
at; and, first, as to the cretaceous, or obalk formation, which extended 
from the western coast of England, commencing near Portland Island, ia 
Dorsetshire, and ruoning in a north-east direction, through Buckingham- 
shireend.Bedistishirs, tothe east and couth-castera shore. Who chalk 
formation was divided into two kinds; the most important of which, іп 
some respects, was that known ав the lower green sand series. This sand, 
in Bedfordshire, and some other places, was of a very dark red colour, 
жыр, by itself, was liable to be тегу barren; but, when шілей ‘with 
olny, it made a very zich soil, partiowlasly if the clay contained a prapor- 
thon of limestone. The lower green sand was geacrally шьіегізісі by the 
Kimmeridge clay, covered up with the gault, which, la Cambridgeshire 

and elsewhere, formed а stiff clay. In either case, the materials would 
doar mixing wiih the green sand, and generally produced rich aad prediuc- 
«іле soile—this formation was, therefore valuable. The upper cretaceous 
eis centained carbosaie of lime in ico pure a state to furnish of itself a 
ed agricultural soll. Ja this way, the chalk coold not be considered as 
effordieg of itself a rich. coil ; bat rather әзе which was capable of being 
anode во, It was, however, valuable as a. grazing wil for sheep, prodacing 
abort fine, grass; but the quantity of surface required for the support of 
„ of aaimals-dimisisked its value in this respect very con- 

He ext referred to the tertiary beds, which, in Ragland, embraced only 
im comparatively small series. The London elay formed the great mass of 
the tertiary depesite: it was found priacipally ia the neighbourheed of the 
Shames, end іп Heampehire. The Lendon clay was generally underlaid 
Чуу е more plastic vlag, and.cevered with sand. This was particalarly the 
«өле Bagshot Meath, ia a lange tract-of coantry near Woking, traversed 
фу Ше South Rasiern Railway; and those who had travelled upon that 

cline would have remarked that it passed fur:the most part through a poor 
wend somewhat sterile coantey ; theagh, Where the clay was mixed with 

bbles-end saad, it was capable ef becoming Leeser in He texture, aad of 

made а more available seil, aed, indeed, a valuable one, by means of 
а goat deel of manare, Тізе testiary beds, however, could net be oan- 
sidered natarally valaable for agrioulure, although they were often wade 
Фо (гохо weal circumetances. The tertiary deposits of Suffolk and Essex 
несе өсегі erag, and consisted either of a shetty er. marly sand, bat gene- 
чину belly. This was paniewlany capable of beiag wade а good sail, 
vben: mized with dhe clays osar it, 

There were other beds, which, as geolegists, they were bound to oon- 
@ixdor—semels, thase which were -knewn by the general came of gravel, 
bich was a mixture ef pebbles and saad, and, being Hable to accumalate 
ine) favourable locality, was met with everywhere; it was, in fect, 
e · most abus dat of the earth's superficial coatings. The ejrommstanecs 
twhich induced it were exceedingly various, though mestly cousected with 
She changes effected by water. Where it had eccamulated sad- 
“ізсіу, the Guest вава wouid be found mixed with the coarsest pebbles; in 
other cases, it might contain a great deal ef clay; and in others, silt. 
These formed masses, whieh required always to be cousidered. in regard to 
Akoir local relations. Gravel constituted neta bau soil for agriculture, аз 
tit eras readily drained ; out it depended ea wiat was near it, or with it, 
beer it ccuid be made a good өзе. 

All the eiroamstances concocted with the formation aad aatere of soils 
жесісдісвііу must be taken into acvouat when the agrieulturalist studiod 
Sat most important eubject, (һе improvement of the soil by admixtures of 
nber soils. This таза qoestion which required the mest careful band - 
ling, as it was a dangerous thing te play wilh solls, and equally hazardous 
to make speculative changes without a geod chemical knowledge. То 


шік coils with advantage, it wee indispensable to have a certain at of 


Abat kaowiedge, and also an: intimate-ecquaiatance with many facts which 
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In therfirat place, it was important, if he. soil at the asnzface was ust 


Бе it was sought.to.be improved by a.mixtere, 10 sousider its .gee- 
aad, 


relations, the circumstances under which it was presented, tho 
way in which it was associated with lhe eusroundiag material. Tha ap- 
Pearauce of the surface, the structure of the country, the way (Ње в 
succeeded each other, and their incliuation, ought to be familiar 40 the 
geological agriculturalist; and, when it was not so, that knowledge ought 
to be gained, in the first instance, by sections and models. This know 
was indispensable; for, without it, they would neither know where to 
the material required, nor, when forsd, be able to get ii. Then, again, it 
was very important to know under what cirsumstaaces certain rocks, 
knewn to be valuable, might be expected to oecar іп nature. For instanee, 
there were certain igneous rocks, of volcanic origin, which were vegy 
valuable bases fer soils, and equally valuable for mixing with others. 
These:bad, probably, been produced during a voleanic disturbanes, 
whieh they had been forced up in a melted state to the satface, and had, 
perbapa,.not only filled yp a crevice, but-bad also run over. in a sheet like 
Јата. Now, it was quite clear That а ‘person ignorant of. ils geological 
relations, wishing to obtain his. material, would be puzzled hy its depar- 
(оге from the ordinary pheuomena of strata, and һе might waste both.time 
aad money, witheal sacceeding at last in reaching the valuable rock. 
Meleanic.racks of this kiud might thus lie either vertically or hosizontally ; 
but it mast be.obvious, that very different operations would be required ја 
each case te obtain them. A difficulty in obtaining them, arising from 
geological igaerance, was the frequent eause of many valeable veins of 
igneous rock being neglected, ог unksown. The mixture of. hese volcaaic 
toolis, with others that were stratified, almest always improved the «ой; 
bat not invariably, as there were. some exceptions to the almost universal 
rala, of their being easily decomposable by exposure at the surface. 

There was өзе iumporiant prosess in agriculture, often шафе use sf, 
thoogh not always with similar result i.: deep pleaghing. By this 
process, the soll · at the surface was mixed with that beneath it, and a darge 
propertion of the sabsoil brought to the surfase. This was sometimes 
benefeia!, nad at others mischievous. Unless the origin of the зове] 
was dnown, it was imspossible іс determine beforehaad whetber it мова 
be. useful, or otherwise, Generally speaking, it was usefal,; beoanse: the 
soii was ordinarily derived frem the subsoil; aad if the soil ware good, 
then tle әзіне! would be geod, and it might be mixed with advantage. 
This, however, was set always the cave; aad by deep ploughing, а very 
diferent and inferior material might sometimes.be turned up. W mee. 
fal, then, must be that kpowledge, by which Abe certain гова of such ia 
‘treatment of the soil might. be previeusly determined. [The learmed pro- 
fessor illustrated this peint-by a referense to several diagrams, in whish 
е subsoil was represented as derived from various materials.] 

The пелі part of the subject was the soil as connected with water; and 
there were two cases, in whieh agrieaKurally some geologia]! Knowledge 
on this point wes ‘importartt—tte one was, when toe much water was 
present In the soil, aud it was necessary to get rid of it; and the other 
was in the way of irrigation, where sons received ‘too little water, or did 
not retain a sufficiency for the purposes of vegetation. Plants differed 
егогтовзіу as to the quantity of water they required. Soils, which, in 
this respect, were admirably adapted for one kiad, were utterly nuflt for 
another species—some pianis grew well en solls where others weuld not 
grow at all. In these questions, then, a consideration of the natare ef the 
crop desired, and the elimate m whieh It had to be grown, was indispense 
able. ‘Draining, aleo, was connected with geology—both surface dratmage 
and deep dratvage ; and the methods of obtatuing е supply of water, being 
dependent on Фе matere of tre earth’s crust, were equally counceted with 
that sctence. Wrainege volved ene or wo other poses. ‘When it re- 
dated to the drainage 97 targe districts, it was a subject of Ше deepest im- 
portance, and then it naturally came more under the head ef engineering 
than agricalture. Both drainſug on а targe scale, and the obtaining of 
water on a large scale, for the supply of eur towns end cities, were mib- 
jects of the greatest engineering importande; but he ioterded row rather 
to consider the general sabjeet with reference to agriculture. Io the first 
place, then, be would torch apen the use of water to plants, which was 
very ‘stmpte anu easily understood. Pleats could ret itve without it, sad 
they derived it partly from the air and partly from the earth. They also 
obtained with the water офег substances, which were miportant, Nove 
of the plants, which were of valae to the wgriculturalist, would bear'a 
contingal ехроттге to the presetice of water. А great deal of mischief 
‘resulted from too much water, altbeogh injury was also the result of a 
want of it. This element came exclesively from the clonds іп the 
shape of rain, or snow. The melting of the snow on the mountains, and 
trfbutary tills produced by natural drainage, formed brooks and streams, 
‘and ultimately rivers, Springs came out wpon the sarface, without being 
apparently connected with the fall of rain, dut they were derived from it. 

he rain was absorbed by certain beds, and often emerged at a great dis- 
tance, in obedience to certain mechanical iaws, {The formaticn of oprings 
was then illustrated by reference to a number of diagrams ; and, by the 
same means, Professor Ansted showed in what masser irregularities of 
surface (the permeable beds lying in a favourable direction) produced 
natural dratnage.]} 

Where tbere was по natural drainage, the artificial operation connected 
itself inevitably with the circumstances under which the superfluiiy of 
water occurred. One of two things ordinarily would have to be done; 
they would either have 10. get rid of the superficla} surface-water, and that 
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whieh might arise from springs, or they would have to get rid of floods 
produced by the overflowing of rivers. In either case, the superfluity 
‘should be got rid of in a natural way; and, looking at the general charac- 
ter of a district, this would be easy or difficult, according to circumetances. 
But, whatever the nature of the effect to be produced, a knowledge of the 
peculiar structure of the district was indispensable; and a practical ap- 
plication of geological knowledge would often help to produce a perfect 
drainage, by taking advantage of the formation of the earth’s crust. 
Where beds of clay, or other impermeable soils at the surface, rested on 
beds of sand, tbe upper beds might be drained by means of perforations, 
unless it happened that the sand, or gravel below, contained an excess of 
water, in which case the attempted draining would increase, rather than 
lessen, the water surface. This condition of the lower beds would, how- 
ever, be detected by the geologist by a reference to the natnral outlet. 
Another simple and efficacious mode of draining a district, laid under 
water by springs, was tbat of cutting a trench along the strata from which 
the springs arose on their natural outcrop, and thus conveying the water 
away. The drainage of the surface, however, and cutting off springs, were 
very different things, and belonged to entirely different conditions of struc- 


The subject of drainage on a large scale was one of great importance; 
and though the drainage of the fen lands was a work generally intrusted 
to the engineer, rather than to the geologist, yet a knowledge of the prin- 
ciples of drainage was necessary to the agriculturalist, if he wished to 
take a full advantage of the work of the engineer. The principal works of 
this kind were in England and Holland. In Lincolnshire and Cambridge- 
shire, there was a vast tract of land nearly level, composed of а tough 
clay, quite impermeable to water. It was partially drained by a number 
of streams which ran across it; but which also drained the higher lands 
and hills, by which the flat country was bemmed іп оп the land side, 
These streams brought down a large body of muddy water, and their ten- 
dency was to spread the mud over the low country. When there was a 
broad expanse of flat land, and a quaatity of water thus running over it, 
the fall being slight, a little thing served to check the passage of the dra. 
ing streams. In the present instance, the Ouze, the Nene, the Glen, anu 
the Welland, and their tributaries, all ran along the surface of the clay; 
and if any accumulation of silt were allowed to remain at their mouths, 
and they could not with facility empty their waters into the ocean, the move- 
ment of the stream would be checked. If any foreign body should acci- 
dentally fall into the stream, a portion of the bank ou the other side of the 
obstacle would be carried away ; and thus, supposing the water ran in a 
straight line at first, it would, in a short time, deviate from that straigbt- 
ness, and those meanderiogs which were so admired in other rivers, but 
which were so fatal in these, would be caused. The more tortuous the 
course of the stream became, the slower would be its pace, and the less 
effective its power as a draining agent. At the same time, the gradually 
increasing accumulation of silt at the mouth would stop the ocean out, and 
tbe flush of water from the river would be thrown back upon the land, and 
thus the low lands would eventually become a swamp, АП this, however, 
might be easily counteracted by keeping clear the streams, and removing 
the obstructions at their mouths; but, supposing that the natural drains, 
the rivers, were not sufficient to carry off the whole surplus water, some 
furtber operations were necessary, such as artificial cuttings. One of the 
results of draining being to make the land lower, embankments to keep 
out the sea were required, and steam-engines, to pump the water from the 
drains over the embankments into the ocean. The selection of the line of 
these drains, and the carrying into effect the plans suggested by the cir- 
cumstances, were operations which had to be performed by the engineers. 

Of the fen districts of England, a great deal had already been done 
towards their drainage—badly at the commencement of the undertaking, 
but stili a great deal also had been well done, and whole districts were 
now in the course of being drained satisfactorily. The fen district was 
divided into several sections, known by the names of the streams whicb 
intersected them. The principal of these were, the Ouze, the Nene, the 
Glen, апа the Welland. The lower part, called the Great Bedford Level, 
in which the operations had heen conducted in the most perfect manner, 
and at a very enormous expense ; the drainage was partly effected by two 
great cuttings, parallel to each other, from St. Ives to Downham, not far 
from the place where the Ouze ran into the sea. The tract between the 
cuttings, which comprised 5,000 acres, was used for the purpose of bold- 
ing tbe surplus water, and so preventing it from running over the drained 
land without the embankments of the two cuttings. In making canals of 
. this kind, the first and principal thing to be done was to construct safely 
the embankments on either side, the water being lifted over from the ordi- 
nary drains by means of steam power. But tbe case was different when 
the sea had a tendency to inundate a whole country, and required to be 
kept out by embankments along a line of coast. This was the case of 
Holland, of the delta of the Rhine, and of river deltas generally. Deltas 
consisted of the land formed by deposits of mud at the mouths of rivers. 
There was often a considerable quantity of organic matter in this mud, 
secreted by animalculæ, which were killed by the action of the salt water 
upon them. The difference between the condition of Holland and the fen 
lands of England was thls—in Holland, the soil was being daily added to 
by deposits of river mud just at or below the level of the sea; while, in 
England, it was land already formed, and just above the level of low 
water —30 tbat all they bad to do was to keep it so. To maintain tbeir 
position in Holland, draining operations, of the most gigantic extent, had 
constantly to be kept going on, at a corresponding magnitude of cost. 
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The geological conditions necessary to prodace fen land were these :—A 
river coming through a flat country tended to form a delta, which, as it 
increased іп size, became dry, or might be made so by draining. This 
was one method; but sometimes it happened that a stream ran through 
flat clay lands near the sea level, when it naturally had no indacement to 
move otherwise than sluggishly; while, on the least opposition, its banks 
became washed away, and its waters spread over the adjacent lowlands, 
It was not, in this case, difficult, by direct cuttings and embankments, and 
a few steam-engines, to drain the country, and, by certain operations, to 
clear the mouths of the rivers. On flat coasts a good deal might be, and 
actually was, reclaimed from the sea by such means, It was proposed at 
the present time to take io most of the enormous tract of land, now forme 
ing the great bay called The Waeh, simply by embankments, and, taking 
advantage of natural advantages, narrowing the ontlet of the rivers—en- 
abling the sea to form its own embankment by silt—and pumping out the 
snperfluous water. In Holland, they had to pump ont the water from 
lands below the level ef the sea: in this case, the embankment to keep out 
the sea would alone be necessary, and there would be no great danger from 
the sea, except at extraordinarily bigh tides. With regard to books on 
this subject, there were many Dutch, and some English ones. The last 
part of the Agricultural Journal, vol. viii., containing an account of the 
present state of the English fens; M. De Beaumont’s Leçons de Geology 
Pratique, giving a Jong account of the deltas of most of the European and 
other rivers; Johnatone’s Lectures on Agricultural Chemistry and Geology, 
and some other works on general drainage, were laid on the table at the 
close of the lecture by Professor Ansted. 


PROCEEDINGS OF SCIENTIFIC SOCIETIES. 


DECORATIVE ART SOCIETY. 


Mr. Dwyer read a paper on the 18th October, before the Society, on the 
following questions:—What is bigh art? historical art? бое art? &. 
Under what conditions do these become identical ? and what is the relative 
value of each for tbe purposes of decorative art? 

Mr. Dwyer complained of the mysticism and want of definition іп all 
writers treating of what they call high art. For the most part, however, 
we should find that the study of nature is held to be the starting-point 
from which we are to be led away into a complexity of technicalities and 
metaphysical reasonings. As in writings, во it would be found in works. 
The architect, sculptor, painter, and poet, each attempts a mysterious 
grappling of mind with matter of fact, occasionally developing a high de- 
gree of intellectuality with much that is either unmeaning or not easily 
understood. Then there is the continually varying misapplication of tech- 
nical terms in art, arising from an absence of principle in giving fixed 
names to definite things, which renders ita matter of difficulty to under» 
stand the proper limits and distinctions which exist between even such 
terms as high art, historical art, fine art, &c. Не had sought for precise 
definitions from living artists of good repute and long standing, but ob» 
tained none; he had heard much of reasoning, in small circles as it were, 
which convinced him that a more general and comprehensive knowledge 
of art in its various phases would be useful, indeed, among its professors. 
The ordinary criticisms of the day upon art were to him vague and mean · 
Ingless, and would generally, if divested of doubtful technicalities and ex- 
pressed іп plain English words, expose tbeir flimay construction. In 
tracing the progress of art, Mr. Dwyer felt that it had been itrangoly 
handled, not alone from the restless ambition of some of its votaries 
professors, but still more so by the wanderings of others after the indefinite. 
Princes and popes һауе at certain periods patronised its works, but he 
considered that the attention at present directed towards art, throughout 
Europe, would probably promote ап unprecedented Progress. Neverthe- 
less, be held art in itself to be capable only of slow progress, simply because 
that must arise solely from a succession of improvements in imitative skill. 
A parallel to the present demand for variety of style and character had not, 
he said, existed in any previous period. In painting, sculpture, and archi- 
tecture, we may learn to discover distinctive features marking a period, 
and most clearly showing the development of progression. Mr. Dwyer 
contended that the sameness of treatmeut in the works of most artists testi- 
fies to the tenacity with which copying or imitation clings to all, and that 
therefore it is essential to reflect and know, how far the different schools 
of art have relation to each other in respect of imitation, —-how much аа 
artist has been indebted to previous examples,—before we can adjudge to 
him a qualitative rank. Mr, Dwyer then enumerated celebrated works 
by Greeks, Romans, Italians, Venetians, French, Flemish, and Dated, 
which were, he maintained, in barmony with the tastes and moral disposi- 
tions of the respective nations at the time they were produced, and also 
that art is in a great measure localised—dependent on certain rules, as 
developed by existing specimens, and by the position these held in the 
public estimation,—that it is essentially a thing of time, place, and cireum- 
stance. By judging of works of art upon a particular consideration of 
beanty, and by admitting one class of production as superior in rank to 
another, without reference to a comprehensive view of art generally, a 
great injustice has been engrafted on our received opinions upon art. 
Distinctive ranks іп the departments of art, Mr. Dwyer contended, were а 
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7 great evii, and to equalise them would be a great good achieved. Until 
the difficulties attendant upon the operations of art are understood, and un- 
Just prejudices removed until painters in oil, water, encaustic, and fresco, 
cease to disparage each other’s work, and to exaggerate the importance of 
their own, until all aristocracy in practice of art shall be dissipated, and 
art, in humble garb of plaster and clay, be looked upon as kindly as if in 
marble, until some new energy shall have swept away these prejudices, 
+ as unreasonable as unjust, and а combination of artists іп one emulative 
course of comprehensive inquiry and dispassionate reasoning, shall contri- 
bute to that one great purpose called art—we must not, it was contended, 
look for a positive and marked progressive feature to be developed in onr 
times. It was then explained, that art being essentially based upon ideai- 
- ity, with an accurate presentment of effects in form and colour, after na- 
tare, is constituted and regulated by certain principles in harmony with 
the prevailing taste, education, or fashion, so as to excite pleasing emo- 
tions ; and that it is therefore necessary to specially advance education and 
train the mind, before the really beautifal in art can be properly appre- 
ciated, or the genius evinced receive а just and fair criticism. Several in- 
stances were referred to, showing the power of art in expressing clearly 
and intelligibly to all whatever sentiment it is intended to impart,—as the 
“ Laughing Faun” and the Dying Gladiator,” in sculpture; ог the 
“ Creation of Adam,” by Michael Angelo; the “Transfiguration,” by Raf- 
faelle ; and the “ Last Supper,” by Leonardo da Vinci, in pictures. These 
examples, it was said, testify to a mental or reasoning ideality, combined 
with a skill in depicting the essence of things material, and should there- 
fore rank far above imitative skill in the abstract. Ideality is yet more 
severely tasked in connecting the several ideal embodiments into a grand 
- whole, or complete picture, as in the Last Judgment,” by Michael Angelo. 
Art such as this, he said, might be called kigh art ; but the qualification 
ought not to be attached to the works of an ordinary artist, whose vanity 
leads him to lay a surreptitious claim to take rank under such a banner. 

The characteristics of Greek art, it was stated, are quite distinct from 

` the examples last mentioned, although both have received great and weli 
deserved admiration, The Greeks, however, approached only to a perfect 
embodiment of physical beauty, without evolving the attributes of the 

- bigher powers of mental reasoning : this would arise simply from their pro- 
gressive refinements being based cbiefy ор skilful imitation. Art had un- 
doubtedly been extensively encouraged by the Greeks, from the great 
number of their works; and if, instead of pursuing the heroic rein, they 
had sought to impart a moral purpose (expressions to be taken in their 
broadest sense), then, indeed, would their productions have attained to а 
traly glorious eminence. It was Mr. Dwyer’s opinion that their wonder- 
ful skill, when receiving additional purpose and meaning, would have 
created much nobler works through their embodiment of mental attributes, 
The frieze of the Parthenon, he contended, while he had the fullest appre- 
ciation of its beauties, ought not to be viewed in any other light than as a 
production in imitative art, Nature, he said, had been so faithfully studied 
and delineated, that very few inaccuracies could be discovered; but he 
deduced from this and the pervading similarity of features and vacant ex- 
pression, not only that the models must have been of a superior class, but 
also that the Greek artists bad relied upon their powers of imitating ob- 
jects as they were seen hy them. 

The second part of this paper was read by Mr. Dwyer on October 27. 
His plan of treatment sought rather to embody generally, than to judge 
of art іп its details. Simplicity with purpose constitutes perfection in 
art; and although these are the most rarely developed, they are most 
readily recognised by the public. What constitutes historical ert? Is it 
represented by battle scenes, massacres, processions, ог reviews? Не 
thought we ought to find a combination of characteristics in persons, time, 
and place, harmonising with the event represented, and with mental attri- 
butes commanding reverential attention, and exciting a feeling of emulation 
in the spectator, In painting, the accredited substitutes are too commonly 
portraits and gatherings from old primis, The recent exhibition at West- 
minster Hall, profeasedly of historical art, was in point. The painting of 
Alfred the Great inciting the Saxons to prevent the Landing of the 
Danes, displayed a high purpose,—an attempt to show in a simple fact 
what our navy once was, and lead us to respect him who by his genius 
improved the bulwarks of our country, and laid the foundation of our pre- 
sent mercantile greatness. Оп the other hand, “ The Battle of Meeanee” 
could only excite a feeling of horror, and was better filted for the Horse 
Guards thao for a decoration іп the new palace at Westminster. А moral 
lesson might be discovered in “ Richard Cœur de Lion forgiving Bertrand 
де Gourdon,”—an embodiment of a noble principle in Christianity. On 
the other hand, “ Edward’s generosity to the People of Calais during 
the Siege of 1846,” is too problematical. He called attentiou to a scriptu- 
ral picture, by Mr. Riviere, relating to the Seven Acts of Mercy,” in 
which the conditions of sicknese, hunger, and the houseless, were expressed 
through the means of English associations—appealing in English garb 
to English understandings, and thus rendering art more sympathetic, 

The decorations for the new palace at Westminster, according to the 
comprehensive system laid down by the Commissioners of Fine Arts, 
afford an unexampled opportanity to artists to gratify the desires of all 
who venerate painting only in its noblest workings. He hoped the term 
“ decorations” would not continue as hitherto to be misunderstood and re- 
stricted in its meaning, hy artists generally, and that the time had returned 
when all branches of the arts would be considered honoured in their appli- 
cation as decorations. What has lately been the general estimation of a 
painting on a wall? why, mere ornamentation, whereas, if removed from 
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such a position and framed as a picture, it is recognised as of fine art, or 
high art. He further remarked that artistic works in metal, such as 
jewellery, &c., would, if in marble, take rank as fine art. These false 
distinctions, he contended, had led to an overflow of followers into certain 
divislons of art called professional, while in others, deemed industrial, а 
scarcity equally evident prevails. A skilful designer for manufacturers 
is as mach an artist ав the painter of landscapes or portraits, and the de- 
signer requires for his purpose abilities both mentally and manipulatively 
snperior to the other. He pointed out Holbein, who, as a portrait painter, 
imitated admirably, but as a designer, he invented nobly. He also na 
Quentin Matsys, Succeseful works in art emanate only from a congenial 
source, and the taste of a nation must always influence their production. 
Whatever is traly great or practically useful is always based upon simpli- 
city. The simple outlines of Greek and Etruscan vases, have caused, 
perhaps, more abstruse geometrical investigations into conic sections than 
even the planetary systems; yet, he thought, geometry had not been 
brought to assist art in their formation, 


ROYAL INSTITUTE OF BRITISH ARCHITECTS, 
Nov. 1.—Samuet Алови, Esq., V. P., in the Chair. 


The Chairman addressed the meeting on the occasion of the opening of 
the new Session, and alluded to the generally improved character and style 
of many new buildings in progress, and to the sanitary measures that now 
во properly engage much of the public attention. Не adverted to the loss 
the Institute had sustained by;the death of Mr. George Allen, Fellow, and 
likewise to the recent death of Mr. L. N. Cottingham, an architect whose 
talents had justly brought him into considerable notice. 

A paper was read by Маттне Dicsy Wyatt, Esq., on “ Mosaics а? 
applied to Architectural Decoration,” which he illustrated by а large col- 
lection of prints, and bis original drawings and sketches of mosaics in 
various Italian churches, some rare Roman and Florentine mosaics, and a 
variety of specimens of those of modern manufacture by Messrs. Minton 
and Co., Mr. Alfred Singer, and Mr. Jeakes. 


Nov. 15.— Снлвієз Fowlen, Esq., Vice-President, in the Chair. 


Mons. Firmin Epellet, and Major-General Howard Vyse, M. P., were 
elected honorary and corresponding members. Mons. Epellet is the archi- 
tect of the department of the Pas de Calais, and he has recently completed 
the town-hall of St. Omer. 

Mr. T. L. DonaLpson remarked on Mr. Knowles’s plan of the Parthe~ 
поп, which was among the drawings exhibited, that it showed a jointin 
the pavement under the centre of each column of the naos, which is quite 
contrary to modern practice. Mr. Donaldson always considered that there 
must have been some communication between the naos and the opisthodo- 
mos, for the latter was used as the treasury, and it was necessary that the 
priests should have access without having to go round to the outside and 
other end of the building. 

Mr. Penrose did not think that this hypothesis could be established, for 
there were no signs of such a doorway in the remains of the Parthenon, 

Мг. С. H. Surru gave an account of a kind of trap or porphyritic build- 
ing stone used in Devonshire, where Crediton church was built of it. He 
presented specimens to the Institute. It belongs, he said, to the iggeous 
formations, and is formed chiefly of melted Геівраг, but having many bubbles, 
afterwards filled up with carbonate oflime. Its colour aod durability 
vary very much. That of a light grey colour is least to be depended upon, 
The line of hed could not, he observed, be detected, во ав to afford any 
inference as to its indication of the durability of the stone. He took the 
opportunity of remarking that with respect to limestones, such as Bath 
stone, the oolites, Caen stone, &c., setting them in the line of their beds 
made no difference; it was only in the case of sandstones that any benefit 
was gained. It is quite impossible for any person to say from ап inspeo- 
tion of a block of Caen stone, what is the way ofits bed. The best looking 
stone is the least durable, and the darker the most durable; and generaily 
speaking, the finer grained oolites are the least durable, and the coarser 
grained the most durable. г 

Mr. Georce Gopwin called the attention of the meeting to some experi- 
ments on Caen stone at Мг, Cubitt's. Without reference to the action of 
the weather, a piece of Caen stone of the size of a brick, laid with the bed 
parallel to the pressing surfaces, required a crushing force of 50 tons; 
another piece laid with the bed perpendicular to the pressing surfaces was 
crushed by a force of 30 tons only. 

Мг. Amprose Poynter thonght it well worthy of notice that the mul- 
lions in the windows of Henry the Seventh’s Chapel stood, throughout, 
contrary to the way of the bed, and yet they are in the best state of pre- 
servation. 

The Vice-PresipgnT thought this statement of Mr. Poynter's might be 
reconciled with the experiments detailed by Mr. Godwin, for the mullions 
had little or no weight to carry, and consequently no crushing force, while 
they were best preserved from absorbing wet, by having the bed-line of the 
stone placed vertically instead of horizontally. 

In the course of the discussion it was remarked that Caen stone was 
very variable, containing hidden veins and faults, and nodules of clay, 
which were liable to be affected by frost. 

Mr. Donatpson laid before the Institute an account of the church of 
Santa Maria del Fiore, at Florence, and of the design for completiog the 


fagade, seut te the Institute by Cavaliere Niccolo Matas. The dome is 
one-ef the earliest madern domes, and secand.in size only to Bt. Peter's, at 
Mame, wat older. i : 

Some discussion took „plaas on the propriety of the meeting comiag to 
anf hend veis,approving of the design of Cavaliere Matas, and at length 
nine was appointed to'examine and report. 


— 


ON MODEL EXPERIMENTS. 
(Demed. from page. 368. ) 

In the last number of the Journal we obtained formule for fhe compari- 
won of the weights capable of being sustained by similar gisders; we now 
proceed to apply our formuls to the emperiments so ably ceaducted by Мг. 
Hodgkinson, with reference to the proposed bridge over the Menai Straits. 
A report of these experiments will be found in the May number of the 
Journal for 1846, from which we extract tim following ‘table and explana- 
tion :— . 

чатре obtain іе strength of tubes, precisely lar 40 ober бев fixed 
мг Бе proportionately lem them (һе former in all thetr dimeustom, as 
Jength, breadth, depth, and thicknees;—in order to enable us to resson ‘as to 
strength from ‘owe size to another, ‘with more certainty than hiftrerto, as 
— before. Another object, not far purrued, was to geek for the 
proper proportion of metal in the top and bottom of the tube. Much more 
is required in this diteetion. — 

In Че three series of experiments табе, the tubes were уес/ақоийат, and 
“the Gimensiows and otber values are given betow. 


The tube placed first in each series, is intended to be proportional in every 
Шегі 


dimension, аз distance between supports, breadth, depth, and thick. 
ness обчаемі, aad апу variations, ara allowed for in tke computation. Thus 
-bho thros first tubes of each eres are intended to be similar; and in the 
game meaner of the other tubes, Ж.” 

"Неге it Will be ‘observed that in the first set the dimensions are four times 
the dimensions in the second set nearly, and the dimensions in the second 
aatare very nearly twice those in the first. Comparing the first of the 
end and. third sets, we бий іл the бегі of the second set the weight of 
"бе wude 78 Ib. 18 oz., and the breaking weight 9,976 lb.; and in the first of 

Беча ret, the weight of the tube 10 1b. 12 oz., aud the breaking weight 
2,464 lb, Now, by the formula deduced in our last paper, if w be the im- 
pared breaking weight, o the weight of a girder in scale 1, the breaking 


weight of asimilar girder in scale и will be (=se) an 
Here (u- 1) 1 .- 10 lb. 12 02.; u= 2 Jb.; w = 2,464 Ib.; 


— x 479836. 
‘This, as will be seen, is only 140 Ib. less than the breaking weight as found 
Бу experiment. It will be observed, moreover, that the tube in the second 
set is rather more than twice as thick as that in the first, which sufficiently 
moeonate fur the-alight discrepancy. Compasing now the fist experiment of 
"the.first and second sets, we shall бп the walac of the breaking weight in 
‘the first, dedaeed by the formula from the second—too great: 
putting u = 4 Ib., w’ = 78 lb. 13 0z,, w= 9,976 Ib., 

the breaking weight were == 70 tons,—an excess over experiment of nearly 
13 tons. The reasan of this difference is obivous: aur formula mipposes 
has the breaking tension per equars inch, in all the medels compared by it, 
is constant. This, no doubt, would kave been the- oe іп the model tubes 
‘of Mr. Hodgkinson, had they been constructed of one uniform plate of 
meta, and not rivetted. The necessity of rivetting is one great canse of the 
mubape which are constantly occurring in iron bridges,—ae we entleeveured 


2w— (u—1) w = 491810, nextly .°. 
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to show a few numbers back, іа a paper on she cases of the breakage of the 
Des Bridge [sce /оненді, p..204] : the longer the bridge, the «йаг aad 
mt be the joints, aad-the утома the. секер поце 
‘strains. The effect of rivetting, we observe, bas been ‘to e brevkiteg 
tansion per square inch one-filth, in the first of the first set of experimedts 
аз compared with the firat of the last nt ;—~bow much that effect would be 
inesensed in a tabe 460 бесі dong, or Hen -cimes showdimensione of “һе 
(Ме experimented өп ty Mr. ‘Hodgkinsun— we leave igur renken %0 


We trast, in the maanwhile, hat Mr. Hedgkinsen will continue dis labours 
-an sabes of still greater. length, by which means only con we hope: fer aty- 
thing léke-an sppsoxicuution бота lee fer she таса зей f ö 
riveted улан. “However, аз we have often observed, the mischief moto 
be apprehended is not of a Майса! bat dynamical character,—the constant 
reuurxonee of vibrations, tending to len- Ahe zen, perhaps 90 .doypeir Abo 
untere ef the ігор, and , 20: te weaken the structure, ‘thet з alight 
jar or strain may be welfficient to produce зөйдеп Gisruptare-of the while. 


‘CITY OF LONDON 'UNION 'WORKHOUSE COMPETITION. 

A controversy is going on as to the competition for this baildiag,-which 
is lileely to draw the genere! attention ef tho profession, Zhe , r 
are informed, are there. 

Thesarveyor who measured the ground for the guardians is named as 
the favoured candidate, and by a majority of two obtains the award ef the 
first premium. ‘He has resorted te the extraordinasy.meneure of sending 
round 10 the guardians a plan and particulars of his own design, do 
has brengbt himself before the tribusal ef the public. On ініне те is 
charged with huvim taken 17 feet more ground m width than is allowed 
to the other competitors, the presence or absenve of which would make a 
great difference іп the accommodation, as the apace of ground Je An - 
monly narrow. 

Hed the matter nested merely with the board of gaurdians, we e not 
shave intertered ап a decision had been given; bat as the surveyor has 
pleaded to the jurtsdiction of the public, we feel'that we have u fall right 
to institute such a comparison between bis and the second. plan, -as will 
show that еге аге no sufficient reasons for the selection; and ander · che 
pesuliar relalieu of Ше sarveyer and the board of dns, vst 
but look with suspicion en the present state of the саре. 

Fhe comparison, unfortunutely, is of the defects of the surveyor’s plan, 
from which the other is free. Only eight day rooms ase provided for 
1,000 inmates,—but then the surveyor says that two“ work rooms’ ге 
day reoms,and two “dietary опе” іп the basement are дву roome, hav- 
ing, consequently, two sunk areas as atriog yards. No separation is made 
of agel women, mothers with children, and prostitutes, who аге to be 
placed in one day room. The rooms for aged coup les are made: to look sut 
өп a dead wall close by, aud baving privies und urinals beneath. The 
inGrmery dees not contain sufficient accommodation. The Poor-Law Com - 
missioners have wisely protested against dormitories on the ground - door, 
but the surveyor has provided them. The passages ато sircaitows, әккі 
many of them will require gas іп the daytine. 

As the strip of ground ts long and narrow, the surveyor has made his 
buildings to stretch across it, so that they can be built against at-a биеге 
time, and Jight and air excluded. 

to the design of the chapel whieh he has sent romà, we'cemmot bot 
‘thiak:it too ornate and preposterous as applied іп such a building. 

The other plan runs in one compact block along the ground in. ue grent- 
est length, having wide spaces on each side бос. courts asd yards, which 
сап never be interfered with by any buildings on either stde. One corridor 
ів earned through the buttdiag from end to end, proper access is provided, 
fourteen day rooms are laid down, no communication can take place be- 
tween the sexes, and even the male and female isfirmaries аге separated. 

A body of mastem of unions have prosownced in favour of ‘the second 
plan and.ugaiust that of the surveyor, and Н is certain that the latter will 
be rajected by the Poor-Law Commissioners. Whether the board of 
guardians, who are friends to the surveyor, will dare to peas bis plan after 
Ње discussion which has taken piace, remains to he seen; bet df theg-do, 


we shall.certainly not fail in our endeavours to &o justice to the erdisitec- 
-tural profession. 
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SYDNEY SMITH’S PATENT STEAM INDICATOR, 


At the third quarterly meeting of the Institution of Mechanical 
Ñ ; Ме at Birmingham on October. 29th, а рет steam 
indicator, patented by Mr. Sydney. Smith, waa explained to tbe meet- 
ing; it omists of a. dial зік inches. iu diameter, and the body four 
РЕ deep, and in ally about ten inches high, as shown in the an- 
nexed. engruuingg:— 
Раа The details of the invention were not 
given, but fram what could be gathered 
there appears to be a tube of ceid 
water communicating at one end with 
a steam syphon, attached in the usual 
manner, to the bailer, and the other end 
of the tube is attacked Бу а flange. to 
the flange а of the indicator; at this 
point Шеге із an elastic web of india 
Tabber, which cuts aff the communica 
ther of the cold water in the tube; 
on the top of this elastic web there is a 
vertical rod, which, as it rises or falls, 
acts. ов. а weighted pendulum. fastened 
on to the axie of a pinion, gearing into 
otber wheels that communicate with 
the hands of the indicator. It will thus 
be seen that as the steam in the boiler increases in pressure, it presses 
upon the surface of the cold water in the eyphom and consequently 
the pressure is transferred through the tube of water to the elastic 
web, and raises. the vertical rod, which aetuates the gearing of the 
dial, The only use of the colt water is to keep the india rubber web 
cool. It does not matter what length the tube may be, —if the indica- 
tor bo screwed on to one of the lege of the sy phon, 18 inches to 2 feet 
long, it will be sufficient, А 
he apparatus із out of the reach-of the engineer, and the value of 
the invention is enhanced by the aceuracy of the indications not haing 
affected by the distance at which the dial plate may be from the 
bailer, For example, in marine boilers the indicator may be along- 
side: the compass, and be as faultless a guide of the pressure of the 
steam; as that instrament is of the course of the vessel. 

Mr. Stephenson considered it a most valuable invention, and 
stated tbat he had had one put up at his collieries at Tapton: — It is 

d some distacce from the boiler, and in another house, and warks. 
most beautifully, showing the rise and fall of the steam in the mom · 
deliente manner. The indicator is like the face of a clook, with a 
pointer, making one revolution in measuring from 1 lb. to 100 lb. upon 
the square-inch of the pressure of steam; it is quite from under the 
oantect of the engineer, оғ any other person, a0. that ita indications 
may be relied прог, and the construction is so simple: that it is 
scarcely. possible far it ta get out of order.” 

“ The Indicator” is adapted alike to high or low-pressure engines, 
Ehe- high-pressure is figured. (гоо 1 lh ta 1000... and. the low» prese 
sure from ПЫ. to 5046 upon the square inch. 

Qne of these indicators has been fixed to a boiler at Messrs. Miller 
and Ravenhill’s manufactory, Glass-house-fields, Ratcliff; agother in 

the .@ut-eteamer; and one at the Polytechnic Institution. 


LIGHT FROM ELECTRICITY. 


Mn Starve delivered. a lectura at Newcastle on-Tyne, on his “ New 
Mode of Lighting by Electricity.” 

Mr. 8тліте having first described bis galvanic battery aud other ap- 
paratus, which are on an entirely new principle of his own maturing, and 
whiel cannot be well, described without diagrams, observed, that the pro- 
Фасбоп of light from electrichy was pot a new. thing per se. The er peri- 
ment of the chareoal points, and the phenomena of the voltaic arc, with 
powerful batteries, were well known. The difficukies hitherto experienced 
had heen— L. The economica? production and application of the electric 
enrrents.— A., The discovery of a suitable material for the development of 
the light..—3, The-readerisg ofthe light permanent (Ше greatest diſſiculty 
of all). Ву what means, and to what esient, he had overcame these difi- 
culties, Mr, Staite informed bis audience. Нә produced,: under а glass 
receiver, a brilliant light, before which the gas jets of tbe іесіпге-гоот 
turned, not pale, but yellow. The peculiar characteristics of the electric 
light (said Mr. Staite) were ita purity and volume. The most delicate 
shades of colour might be detected, while the eye was not distressed by its 
effects, The same quantity of light, developed by gas, or any other known 
means, would be absolutely wendumble. Timi the light was not the ге. 
sult of combustion, strictly speaking, was evident. There could be no 
combustion without the presence of oxygen; and, as the light was developed 


\ 
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to tho best: advantage under қ closedigings, from which supplies of atmo. 
spheric air were-exoluded, it waeqaite certain that combustion hed nothing: 
to do. with the matten” The light, in fact, the lecturer remariced; could: 
be produced as readily in water as out of it He showed its pecaliar ap- 
plicability to nal miniog, for N could nat azplode tha foulast: atmospherm, 

e then came to the comparative cost of the electric and other lights, 
With а battery consisting of fanr small. cells, a light was daveloped equal 
to 880 mould caadles (sixes), ог 300 wax candlas, or 64 cubic feet of the 
best gas, bumt in the standard burner. This was effected by a consump, 
tion of sinc equal to 0:77, or 77-100ths of a pound, being little more than 
2 lb. of zinc per hour. When the light, however, was brought to. its. 
maximum, by increasing the distance of the electroids to their limit, the 
light was increased nearly threefold, whilst the current itself was reduced. 
to about three-fifths in quantity. This curious fact (continued Mr. Staite) 
I have frequently observed hefore. Sa that Ше light, when developed, 
ander the best circumstances consistent with its permanence, was produced 
by a consumption of a seventh part only of a pound of sino per hour and 
that Nght equal to 380 tallow candles, Assuming that the sino во сой» 
sumed was worth one halfpenny, and that the oost of the working solution, 
deducting the value of the products (sulphate of zino, &c.), was as much 
more, we havo the following comparative result :—Electrio light, Id. рер. 
hour; gas light, equal thereto, 6d. to 8d.; tallow candles, 78. d.; waz, 
12s. 6d.” [But, in addition to the zinc and solution, an allowance must he 
mude for apparatus, skill, labour, &c., аз in the manufactare of other lights: 
—gas, wax, tallow, &c.} In conclusion, Mr. S. observed, ч By а carefak 
comparison of all modes of effecting artificial: iHumination, F think 1 am. 
justified іп saying that there із no light so-cheap as that evolved by voltate- 
currents of сірсігісіру ; and there is certainly uone which. esbibits such 
pure and brilliant results. The absence of all smoke and flama, aed оехјоиз. 
gaves—the non-sonsomplion of ozygen—the impossibility of ita igniting. - 
surrounding substances—and the.simplicity of the apparatus —axe powerful. 
recommendations for the adoption of the light in all places. еге pacity, 
and brillinnoe, and safety, aad economy, are sought, for.” 

In the ceurse of his address, Мг. Staite truly observed, іп. reference to 
the alleged jealousy ef. coal-awners, gas- mak ers, &., that it was idle ta. 
throw obstacles in his way; if his electric light had superior merit on its 
side, it would come into use in. spite af ang local opposition; if, on the 
contrary, in practical value it was inferior to others, it would fall inta 


oblivion, 
e 


NOTES OF THE MONTH. 


Phe Building Act. A committee, nominated by Lord Morpeth, censistiag 
of Mr. Mosking, Mr. Poynter, and Мг, Shaw, the official referees ; Ме, 
Pownal} and Mr. Айсізоп, district surveyors; and Mr. Biers and Mr, 
Piper, buliders, has been appointed, for the purpose of considpring the 
objectionable parts of. Ше preaent act, with. a view for amendment in the 
prosent session.of Parkament, А 

Tidal Harbour Board.—Capt. Betham, R.N., Capt. Washington, R. N., 
and Capt. Vetch, R. E., have been appointed to form a “ Tidal Harbour and 
Conservancy Board,” under the jurisdiction of the Admiralty, each to re- 
caime a salary of £800, per annum~—How is it thare is nate С.Е. in-the 
appointment? Г 

The Nelson Column, Trafalgar Square.—Mr. Carew, the sculptor, has. 
just completed the model of the principal bas-relief, for the compartment of 
the base facing Whitehall. The group із taken from Southey's“ History of 
the Battle of Trafalgar,” were it is stated that: Nelson, abserving “ they, 
had дове for bim at last, ordered new tiller ropes to be rove as the olbers. 
were destroyed, There are, іп all, fifteen figures, above seven feet high, 
the centre group taking Lord Nelson to the cockpit. . 

The School of Design at Somerset House bas been. re- modelled. The 
general direction, hitherto vested іп the Board of Trade, has been с : 
to three persons in. that offce - Mr. Lefevre, Мл. Porter, and Mr. North» | 
cote. The council of all classes of persons has been supplanted bya 
council of three, consisting of Мг, Richmond, the painter; Sir R. West- 
macott, the sculptor; and Мг. Ambrose Poynter, the architect. Mr., 
Wilson, the late director, has had assigned to him the superintendence of 
the provincial schoola; and two of the late masters, Messrs, Townshend 
and Ногвіер, have been appointed professors in the school. There is to. 
be a third professor, but the appointment bas net yet been Mied- up. : 

Cape Pown Gas-Worka.—In consequence of ao article which appeared | 
in our Journal some lime since, stating that the apparatus for lighting ug 
Cape Town wiih gas was thea being obtained in, England, а согда- - 
spondegt writes us word from the Cape—* It may Бе grativying to some 
of your readers to know that the works have since been erected and in 
operation now twelvemonths, to the surprise as well as gratification and 
enlightenment of the inhabitants here, who bave most liberally encouraged 
the undertaking, the works having now neatly 600 lights to supply, with . 
а steady, increasing demand, aad which success. must be mainly attributed 
to the ability and persevering energy of the engineer, Mn Alexander 
Wilson, formerly of the London Imperial Gas-Works, and to whom the 
greatest credit is dne for the mauner in which the works have been carried 
out and conducted, bu it must not be omitted to mention the able ma., 
naging dinector it hat in the late lamented F. Б. Watermeyer, Esq., 
‘through whose instrumentality the company was first formed.“ a 
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College of Surge. The College dave bought Alderman Copeland's 
house in Lincoln’s-inn-fields, for ‘£16,000, so as to enable them to en 

the library and Hunterian museum. This is likely to make more work 
Mr. Barry. ; 

Royal Academy.—Mr. Sydney Smirke and Mr. F. R. Pickersgill have 
been elected Associates. 

Highton’s Electric Telegrayh.—The electric telegraph on the Baden 
Railway, opened on the 15th of October last, is worked by Highton’s 
Patent Gold Leaf Telegraph, the practical working of which gives the 
highest satisfaction. Professor Eisenlohr, of Сагізгіһе, appointed by the 
government to saperintend it, states that, with one wire only, information 
is being transmitted at the rate of 30 letters a minute; whilst the most 
complicated apparatus, and one that costs ten times as much, aod requires 
a much more powerful current of electricity, gives not more than 60 or 70 
letters per minute, and is not so certain in its action. 


China Grass Rope.—A rope has been lately manufactured from а new 
material, called “China Grass,” at Manchester, by Mr. Thomas Briggs, of 
Selford, expressly for the iron-works of the Earl of Fitzwilliam, at Else- 
gar; it is 600 yards long, and weighs 14 cwt. 9 qrs. and 141Ь. Ropes 
made from China grass are stated to be much stronger and more durable 
than those composed of hemp, but are more expensive. Before manufac- 
turing ropes of a large size from this material, Mr. Briggs had some small 
ones made, which he tested by working in blocks on bis own concerns ; 
be found them to work well, also to be very strong, and of great durability. 
In coal-pits and mines, where ropes of great strength are required, those 
made from China grass are much sought. 

Turkish Honours.—Tribute to British Science from the Sultan Mahmoud. 
—Mr. Fairbairn, of Manchester, has been presented with a decoration of 
one of the Turkish orders, in consideration of the valuable services per- 
formed by him in his capacity as engineer to several extensive works, 
undertaken at the desire of the Sultan. 

Professor Wiilis has undertaken the editorship of Mr. Parker’s new 
edition of the ч Gloseary of Terms in Gothic Architecture.” This engage- 
ment will ensure the work being bronght out with success. 


LIST OF NEW . PATENTS. 
GRANTED ін ENGLAND FROM OCTOBER 22, то Кӛуемвия 25, 1847. 


Яг Monthe allowed for Enrolment, unless otherwise expreesed. 


Wiliam Kirrage, of Warner-place, Hackney-roed, Middlesex, for “an Improved com- 
bination of material for building purposes, and а new application of certain materials for 
bullding purposes.”"—Sealed October 22. Two months. 

Edward Barker, of Budieigh Salterton, Devon, gentleman, for “ certain Improvements 
in the preparation of manure.”—October 26. 

Willam Thomas, of Cheapside, merchant, for “ certain Improvements іп the construc- 
tion of stays, and in machinery for manufacturing stays; parts of which machinery are 
applicable to other species of weaving. October 26. 

George Petrie, of 14, Mountford-street, Whitechapel, Middlesex, for “certain Im- 
provements іп electric telegraphic apparatus.” — October 26. 

Charles Carey, of Charchyard-row, Newington Butts, Surrey, gentenan, for “ Im- 
қыша шо infusions or extracts from coffee and r matters.” October 


Meyer М. 1 lace Finsbury Middlesex, for “ certain Improvem 

the заваа of umbre! P and parasols. — November 2. Р паа 
James Walker, of Glasgow, gentleman, for “ Improvements in weaving.“ Nov. 2. 
Thomas Dunn, of the Windsor. bridge Iron Works, Manchester, for “ Improvements 

in the manufacture f Ae af e and axles, and іп m and apparatus for 

placing carriages on to a ‘or. removing them from one line of another, 

and for turning ћеш.” —М№от. 2. паа J 
Wiliam Boulnois, of Baker-street, Portman-square, Middlesex, gentleman, “ 

provements in draught harness.” — Nov. 2. peepee = e for = ls- 


Sean Ohana. ictor Coullon, of Auxerre, France, tor “ Improvements in propelling 


Bernard Von Rathen, of Putney, 8 civil engineer, for Improvements in obtains 
ing and applying motive power Мет. J. , pi me 


Wiiltam d, of London, gentleman, for Improvements in the manufacture of 
alkali and .* —Nov. 2. 

Thomas of Bullwell, near Nottingham, for < Improvem manufac- 
ture of knitted korica n Nov. 3. ет 8 


James Murdock, of Staple Inn, Middlesex, for ‘ар Improved ca or small case for 
Protecting matters enclosed therein from the action of the air, an improved material 
do de — in the manufacture of the said capaules. Nov. 2. 

Thomas Hancock, of Stoke Newington, Middlesex, for Improvements ір fabrics 
tleated by gutta percha or any of the varieties of — Nov. 3. 7 8 
Richard Laming, of Clichy la Garenne, France, for “ certain I 

and purifyin к coal " 4 8 


ts in manu- 
facturing 

also improvements іп p: 
Nor. 4. 


provemen 
and in treating а residual product of such mannfacture, 
ng materials to be used in the purification of coal gas. 


Charles Low, of Roseberry-place, Dalston, Middlesex, gentleman, for “ Improvements 
in the manufacture of zinc, copper, tin, and other metals" —-Nov. l. = 


Cyprien Marie Jessie Du Molay, of Paris tie for Improvemen layin 
and coating metals with various sabstances Не a. 5 ыш "шв Ы 


John Lawson, of Р. North Britain, for “ Improvements із for sepa- 
ating Dar, sords, aad o Н matters, from weol, r 


George Wells, of 7, Penton· place, Walworth, for “ 
nication between the guards and — Қы pore = 3 


travelling on railways, and also for communication bet 
com ween vessels at зөв and the shore, 
and for other similar purposes; and which invention 

257 it is in to call an atmospheric 
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Jean Marie Darafour, of Lyons, France, for a new fastening or improved system 
lacing without eyelet hake. Nor. 4. к 

Joshua Procter Westhead, of Manchester, for “ Improvements іп the manufacture or 
treating of indla - rubber. Nov. 4. 

James Pedder, of New Union Street, Middlesex, for “certain Improrements in steam- 
engines, and іп propeliing.”—Nov. 6. е: 

Robert Davison, of Broad-street, City, and William Symington, of the same 
“ certaln Improvements in the application of heat to the preparation, пога 
preservation of bread-stuffs, confectionary, pulse, meats, vegetables, and other edible 
zubstances.“ Nov. 6. 5 
Бының Непғу 7 of ноону toad, Middlesex, and Jone Radford, of Maids 

tleman, for provemen! envelopes, wrappers, covers, in 

chinery and apparatus for the manufactare его Мо? 6. Ё agi 

John Robertson, of Tweed-mouth, Berwick, gentleman, for “ Improvements in archi- 
tecture ; . formation employed in the same; also further appli- 
cable for harmonising formation, as of urns or vue. Nov. 9. 

Henry Fielder, of Cariton-villas, Maida Vale, Middlesex, for “Improveuentsin the 
construction of fron beams or girders.”— Nov. 9. 

Reuben Dyer, of Boston, Lincoln, brewer, for “ Improvements applicable to two and 
four whee! carriages. Nov. 9. 

Edward Waud, of Bradford, 


Yorkshire, , for “certain Improvements іп the 
construction of machinery for preparing and spinning alpaca, mobalr, wool, flax, and 
other 6brous materials.”—Nov. 9, 


George Heaton, of Birmingham, for Improvements in locomotive engines,”"—Nov. 9. 

Henry Krebs Claypole, of Liverpool, gentleman, for “certain Improvements in the 
Process, apparatus, and machinery for making sugar.” (А communication.) Nov. 9. 

J Jean Baranowski, of 8, Rue Neuve Clich tleman, for а ready- 
reckoning machine.“ Nov. 11. ы e , е 

Israel Kinsman, of Ludgate-hill, іп the City of London, merchant, for “ Improvements 
in the construction of rotary engines to be worked by steam, air, or other elastic flulds. 
(A eommunlcatlon.)— Nov. 11. 

Frederick a Bakewel, of 55 gentleman, 7 80 certain Im- 
provements in m егу or apparatus for mn or man u water, and 
other aerated waters, and liquids.” — Nov. 11. "ag А 

Samuel Salmon, of Houndeditch, for “ Improvements іп rendering certaln materials 
applicable аз a substitute for leather, paper, papier mache, and oll cloth, іп various arti- 
cles of manufacture.“ (A communication.) Nov. 11. 

George James Soward, of Huntley- street, Bedford-square, Middlesex, builder, for 
“Im ts ln D 7177700000 
tion of the frames for the same.“ — Nov. 11. 

Charles Blackford Mansfield, of Clare-hall, іп the University of Cambridge, esq., for 
“ an Improvement in the manufacture and purification of spirituous substances, and olla 
applicable to the purposes of artificial light, and various useful arts; and in the lca- 

on thereof to such purposes, and іп the construction of lamps and burners арр! le 
to the combustion of such substances. Nov. II. 

George Tajior, Yalt 2, Partholomew.- plase, Kennis toma gentleman, for “ certain Im- 

rovements in m өс apparatus for sweep cleansing chimneys, funnels, 

ves, drains, and other places," Nov. 13. 

James Chesterman, of Sheffield, machinist, for “certain Improvements іп tape mea- 
sures, and in cases used for containing the same; and in the machinery or apparatus for 
manufacturing or making such measures and cases, or certain parta thereof.”—Nov. 13. 

George Price Simcox, of Kidderminster, for “ Improvements in the manufacture of 
carpets, and other similar articles. Nov. 16. 

Wiliam Edward Newton, ef Chancery-lane, for “ Improvements іп the mode or modes 
of manufacturing or preparing certain matters to be employed as pigments.” (А com- 
munication.) —Nov, 16. 

George Phillips, of Park-street, Islington, chemist, for certain Improvements ia the 
purification of certain olis and spirits.”—Nov. 16. 

William Birim: of Southdown, Cornwall, for “ Improvements in smel 
and other ores.” Nov. 16. Soe ae f зен. 

WilHam Brunton, jan., civil engineer, of Poole, Cornwall, for “certain apparatus fer 
dressing ores or — — , ғ Ж 

Piere Armand Le Comte de Fontainemorean, of 15, Мет Broad-street, city, for Im- 
атлаа in manufacturing braids, plats, fringes, gimps, and other similar articles.“ 

ov, 

Piere Armand Le Comte de Fontainmoresu, of 4, Sonth-street, Finsbury, for certain 
Improvements in the process and machinery for making, uniting, and preserving 

other tubes or pipes.” (А communieation.)—Nov. 18. 

‘William Rocke, of Dudley, Worcestershire, for ‘а new mode of heating and applying 
vrought- Iron. Nov. 18. 

Alexander Parkes, of Birmingham, for ‘Improvements in the manufacture of metals, 
and іп coating fron and steel.’’—Nov. 18, 

Thomas Martin, jun., of New-cross, Deptford, m 
the manofacture of drain 
Nov. 18. 

Thomas Walker, of Hanley, Staffordshire, for ‘ʻa new and valuable mode of decorating 
articles of earthenware and china.”—Nov. 20. 

William Reid, of University-street, Middlesex, for “certain Improvements in come 
municating eae asad by electricity, and in the instruments apparetus employed 
therein. „Nov. . ye 

George Philbrick Swinbourne, of Pimlico, Middlesex, tleman, for certain Im 
provements in the manufacture of gelatinous substances, and in the apparatus to be used 
therein.” Nov. 24. 

Richard Coad, of Kennington, Surrey, chemist, for Improvements in the combustion 
of fuel, and in applying the heat so obtatned.""—Nor. 25. 

Edwin Travers, of Oldham, Lancashire, cotton-splaner, for “certain Improvements im 


looms for weaving.” Nov. 25. 
Hutchinson, of W. -terrace, Barns! park, Middlesex, temas, for 
ға treating Бо (compact, 


William ‘akeling.- r 
4 Improvements in treating pasteboard and other 
and impervious to wet, frost, vermin, and other destructive agents.” Nov. 25. 

George Holgate, of Spring-bill, near Burnley, Lancashire, cotton-spinner, for “ certaim 
Improvements in power . Nov. 25. 


Pierre Philippe Celestin Barrat, of Paris, in the kingdom of Franca, for “ Ішрготе- 
ments in machinery for tilling and working land.” Nov. 35. 


N 4, AS 


achine maker, for “ Improvements in 
tiles, and tubes, and other articles from plastic materiais,” == 
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